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ABSTRACT

. Defense conversion and commer-

cial shipbuilding competitiveness
have become major goals of the gov-
ernment in maintaining the U.S.
shipbuilding base. The government
enacted the National Shipbuilding
and Shipyard Conversion Act of 1993,
established a National Shipbuilding
Initiative, disbursed ARPA funds for
various enhancement projects, and
provided support to the industry
through Maritech. Yet these initia-
tives may not help to revive the
industry and reestablish it as world
class.

The reasons for the lack of
competitiveness and the effects of
the proposed government measures are
discussed in economic terms here.
The differences between U.S. and
foreign shipbuilding costs are ana-
lyzed in a rational manner without
subterfuge under clouds of real or
imagined protection or subsidies
offered. he conclusions are that
U.S. government involvement in en-
couragement or protection has a very
high price and that the U.S. ship-
burlding industry may have a better
chance of survival and revival with
less or no government aid, protec-
tion, and involvement.

INTRODUCTION

The U.S was the world’'s fore-
most commercial shipbuilder fifty
years ago and has since lost its
ability to compete globally in ship-
building. The initial decline in
the post World War |l period was the
result of shipping overcapacity
caused by left over World War 1l
tonnage which in turn forced the
shutdown of most u.s. shipbuilding
capacity. The increasing inability
of U.S. shipbuilders to compete and
even maintain an effective commer-
cial shipbuilding base in the U.S.
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was largely caused by government
aids, protection, and regulation as
well as the virtual monopolizing of
most major U.S. shipyards by a sin-
gle client, the U.S. government.

~ It _is a basic finding of eco-
nomics (Thurow, 1992) that govern-
ment subsidies, aids, protection,
and regulation of an industry will
cause Its productivity to decline.
Unless an industry is forced to
compete in an open marketplace with-
out aids, market protection, and
price fixing, it will not and cannot
attain effective productivity and
thereby a competitive position. The
industry is at a stage when govern-
ment demand for U.S. shipbuilding
output will continue to decline and
pro ablﬁ level off to where it re-
quires but a small fraction of the
current, already largely depleted,
U.S. shipbuilding capacity.

SITUATION AUDIT

The budget request for Navy
construction for FY95 is only $5.585
billion, and over the next five
ears, to the end of the century,
avy plans are just to build 15 DDG-
51s, four LX amphibious ships, one
MCM, and two TAGOS ships _FMarin,e
Log, 1994). This program will main-
tain a navy shipbuilding budget of
barely $5.00 billion per year. On
the commercial side Title XI ship
mortgage loan %uara_nte_es have been
increased to $1.5 billion for F Y9 -
4/95 domestic shipbuilding (Marine
Log, 1994). A large proportion of
these funds have now been allocated
but in a somewhat distorted manner
with only a small percentage of
these funds destined to the major
U.S. yards which were to be saved
from “serious decline under the de-
fense conversion policy.

_ Another relevant development
is the proposed ten-year Maritime
Security Program with a budget of $1



billion under which operators of
young (less than fifteen years old)
military useful ships could obtain
direct annual payments of $2.5 mil-
lion each for up to 32 cargo ships.

The government’s shipbuilding
program for conversion to competi-
tive commercial ship construction
includes ship construction loan
%uarant_ees to support sale of up to

3 billion of ships built in Ameri-
can shipyards, in addition to the
Maritech Program which is designed
to promote technology transfer,
process improvements, product devel-
opment, and productivity/ quality
enhancement in U.S. shipyards.
Maritech is supposed to also provide
for improvements in shipbuilding
competitiveness by encouraging in-
dustry and government partnerships
as well as mutual support arrange-
ments.

As a result of the demise of
the STP (Series Transition Payment)
subsidies program of the Organiza-
tion of Economic Cooperation and
Development (OECD) agreement this
only leaves two important federal
shipbuilding_programs in place, the
revitalized Title XI Shlﬁ Mortgage
Guarantee Program and the Maritech
R&D Program. The objectives of
Maritech are to develop new technol-
ogies and processes for the produc-
tion of commercial ships including
new commercially competitive designs
and marketing approaches. While
these may be important and may pro-
vide U.S. shipbuilding with new
products and production processes,
they will not in themselves make
American shipbuilding more competi-
tive. We do not need new product
and process innovation but need to
learn how to better use existing
process technology to build current
designs of advanced ships.

The private U.S. shipbuilding
industry now employs about 65,000, a
number still 20%  higher than the
number of workers employed by all
the major Japanese shipbuilding
firms (shipyards building vessels of
more than 10,000 DWT? which produce

close to 30% of world shipbuildin
output (Japan Maritime Researc
Institute, 1994).

THE COMMERCIAL SHIPBUILDING MARKET

World ship orders have increa-
sed since 1991 and 1992 and reached
over 18 million gross tons in 1993,
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a volume which is expected to be
exceeded in 1994 (Clarkson Research
Studies, 1994). This trend will
continue as a consequence of the
rapidly rising increase in world
ship sc_rap[[))lng which exceeded new
orders in both 1992 and 1993, not-
withstanding comparatively low scrap
prices.

_ The decline of world newbuild-
ing market share of Japan which
dropped below 30% in the first nine
months of 1993 is significant.
European yards share on the other
hand increased to over 20% during
that period.

The tanker and bulker tonnage
(dwt) delivered by the world ship-
bU|Id|n(E:1i industrieS is growing rap-
idly and reached 21.9 million dwt in
1994 and are expected to surpass
25.0 million dwt. These consist of

- 1993 - 1994
Tankers 10.8 dwt 12.0 dwt
Bulkers 11.1 dwt 13.0 dwt
Total 21.9 dwt 25.0 dwt
Table | - Tanker and Bulker Constru-

ction

At the same time requirements for
new tonnage has increased from a
total of 485.8 million dwt in 1993
to 532.2 million dwt in 1994. This
means that current shipbuilding
demand is only 1/23.66 of the cur-
rently required tonnage. Similarly
current supply of tonnage in 1994
was: tankers, 281.7 million dwt and

bulkers, 236.5 million dwt; for a
total of 528.2 million dwt, or about
7% above current (1994) required
tonnage.

In other words, with an aver-
age life of tankers and bulkers now
well below 20 years, particularly
for very large vessels, this replac-
ement rate is not only inadequate to
maintain required fleet strength at
the current average age of the
fleet; but also does not satisfy the
growth in demand for tonnage which
Is 3.0% per annum just in terms of
ton-mile transport requirements.
Adding the need for regulatory and
technological upgrading of the fleet
by substituting existing single hull
with double hull tonnage, and intro-



duction of more efficient and auto-
mated vessels, adds at least another
6.6% of eX|st|nP tonnage demand per
year for a total newbuilding demand
rate of 9.6% per year, well above
the actual 4.51% rate in 1994, which
was less than half the required rate
of replacement (Clarkson Research
studies, 1994). _ _

Considering container ships,
the situation is different. DWT on
order increased from 2.5 million in
1990 and 1.9 million tons in 1991,
to 2.9 million in 1992 and 4.0 mil-
lion in 1993 (Clarkson Research
Studies, 1994). Ships on order in
1994 are expected to reach 4.6 mil-
lion dwt. This rate is equal to
over 8.2% of existing fleet capacity
which has an average age of less
than 9.2 years (on a dwt basis) and
is therefore well above replacement
rate. The optimism by owners is
largely. based on an expected pros-
pects ‘of growing trade with China,
Russia, Eastern Europe, and the rest
of the Pacific/Far East.

Container shipping, though
currently oversupplied with an ex-
cess in slot-mile capacity of over
35%, is expected to continue to
generate a growth in demand of more
than 11% per year in slot miles.
The prospects for world shipbuilding
are therefore quite bright, notwith-
standing the fact that orders in
some segments of the market actually
declined in 1994.

In tankers, Suez Max and
handy-sized tanker orders qrew sub-
stantially in 1994, while among
bulkers Cape size bulker orders grew
marginally. All other tanker "and
bulker categories actually experi-
enced significant falls in orders in
1994.

Container ship demand similar-
ly dropped off marginally in 1994
when compared with 1993 orders, but
are still well ahead of 1992 orders.

Overall demand for new vessels
has shrunk somewhat in 1994, but the
value of orders has remained remark-
ably steady as price increases made
up for_volume of orders. _

The brightest segment in world
shipbuilding remains the special
vessel category such as chemical and
LNG carriers, ferries, fast special
craft, cruise vessels and various
types of special support vessels.

While Japan, South Korea, and
China still account for about 60% of
the orderbook, European yards have

made a remarkable comeback and now
supplz nearly 20% of the world orde-
rbook in millions of CGT. They
account for over 36.9% of the world
orderbook by value.

] ManK European and Japanese
shipyards have become very produc-
tive in the last ten z/)ears and have
more than doubled labor productivity
during those last ten years, a trend
which continues. This isolated them
from the effects of the declining
value of the dollar and other devel-
opments. _

For example Odense now requi-
res only 84% of the manhours of the
best Japanese yards and 40% of those
of a good Korean yard to build a
large tanker (J. Anderson, 1993).
U.S. shipyards not only have the
potential of attracting foreign
commercial orders with low cost
Title XI financing, but have in
addition the opportunity for replac-
ing the 200-odd average tankers in
the U.S. flag cabotage fleet. This
alone is a market with a potential
value of $10.0 billion over the next
6-8 dyears which is roughly the peri-
od during which most of these ves-
sels should be replaced.

Adding to this the prospects
of 1-2 cruise ships, 3-6 container
ships, and an array of other vessels
per year, U.S. shipbuilding could
easily establish a commercial market
of $3-4 billion per year, a volume
which would be adequate to support
U.S. commercial shipbuilding employ-
ing about 20-22,000 people. This is
only about one-third of the current
U.S. shipyard employment level.
This business furthermore would only
accrue to U.S. yards if:

1. U.S. shipbuilding pro-
ductivity increased ap-
preciably;

2. delivery times are re-
duced to a fraction of
tr:jose currently requir-
€d,

3. U.S. shipbuilding man-
agement is streamlined
and the ratio of white
collar to value collar
workers is reduced from
1to 3to 1l to 7; and,

4. government gets out of
regulating, subsidizing,
or otherwise interfering
with U.S. shipbuilding.

Total cost of cabotage is about
$3.1 billion/year.



Yards must become innovative

not just in product and process
technology but in management and
operations. The U.S. yards in gen-
eral are not just obsolete in facil-
ity and process technology terms,
but more importantly in terms of the
way they are structured, organized,
managed, marketed, and run.
_ The problem therefore is not
just one of assuring a level playing
field (often interpreted as elimi-
nating subsidies offered to ship-
yards abroad) and providing govern-
ment funding for product and process
technology innovation, but one of
restructuring the whole of the U.S.
shipbuilding industry and most im-
portantly most individual yards.

U.S. SHIPYARD LABOR PRODUCTIVITY

American shipyard workers are
competent, creative, and mostly
hardworking. This has been shown
repeatedl?;_ from evaluations of indi-
vidual shipyard worker output per
unit time and in their approach to
the solution_of shig?/ard_producti_on
problems. The problem is not with
the workers, it is with the environ-
ment in which the worker performs.
The principal factors influencing
]chﬁ shipyard worker performance are
ollow.

Lack of Effective Ship Production
Management

The lack of effective ship
production management includes the
following items: planning, supervi-
sion, inspection and physical facil-
ity/equipment provision. Management
is often incompetent, inexperienced,
or disorganized. As a result mate-
rial and production process flows
are not effectively coordinated.
Tools, equipment, and material (raw
material and material in process)
are not delivered just in time to
locations where they are required.

The same applies "to personnel.
Inspection is often ill defined and
not introduced in a continuous man-

ner into the production or assembly
flow. Similarly facilities are

often not ready when and where re-
quired.

Lack of Worker and Manager Training

Training in shipbuilding as in
all manufacturing must be a continu-
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ous process where workers and manag-
ers regularly wundergo training.
While European and Far Eastern ship-
yards spend 1.0-1.5% of revenues on
training (an average of 8.4 and 9.2
days per year) on full-time training
of everyone, U.S. shipyards spend a
dismal 0.25% or one-sSixth as much
and most of it is expended on mar-
keting, lobbying, and other manage-
ment type training. Practically
none goes for worker skill training.
This has slightly improved in recent
years and in response to Total Qual-
ity Management (TQM) requirements.
Yet even this type of training is
often wasted as many of the trainees
lack basic understanding of the ele-
ments of statistics which are essen-
tial for a proper application of TQM
tools and methods.

Working Conditions

Working conditions are usually
poor. Not only are facilities and
ships often ill maintained and
dirty, but workers and supervisors
often dress in indescribably filthy
and inappropriate clothing. This
compared to company-provided white
or other color coveralls in most
foreign shipyards which not only im-
proves worker morale but also work
safety and self esteem. Similarly
workers will treat equipment very
much like the way they are treated.

Multi-tiered Hierarchical Line Orga-
nizations

Most American shipKards are
organized as multi-tiered hierarchi-
cal line organizations with as many
as 18 levels between worker and yard
manager. Shipyards need to have
flat free form flexible organiza-
tions with some matrix characteris-
tics which empower workers at all
levels and assure proper feedback
and feed forward of information.
Decision functions and responsibili-
ties must be delegated to the lowest
competent level. This assures not
only better and more timely decisi-
ons but also assures proper sharing
and transfer of information result-
ing from and required for such deci-
sions.
Casual Labor
American shipyards are amon
the few who still maintain a casua



labor environment where people are
hired and fired all the time, inst-
ead of being allowed to move from
one department or job to another to
safeguard use of the workers skill
as well as his or her loyalty.

Similarly financial incentives
such as profit sharing, year-end
bonuses, and general recognition of
contributions, made by individuals
should be introduced. Workers
should also be given opportunities
to relate to the customer, learn
about the expected use of the vessel
and the conditions under which the
ship is expected to be used. Work-
ers must not only feel financial
satisfaction but also pride of own-
ership, personnel recognition, and
peer acceptance.

American shipyards have lots
of catching up to do in these areas.
Currently U. shipyard labor pro-
ductivity is only one-third that of
Japan as noted in Table I.

EC Jap an U.S.
Best 26 20 60
Average 44 23 82

Table | - Shipbuilding Productivity
(MH/CGT) (J. Anderson, 1993)

The most productive of EC shipyards
actually achieved just under 18
MH/CGT.  The average and best produ-
ctivities are in Japan. At this
time some of the differences in
labor productivity are absorbed by

the differences in shipyard labor
cost (Table I1).
South Korea 0.64
U.S. 1.00
Denmark 1.33
Japan 1.35
Germany 1.36

Table Il - Relative Shipyard Labor
Rates - in 1993 U.S. Dollar Equiva-
lents Costs (Including Overhead and
Benefits)

The continued devaluation of the
U.S. dollar since December 1993 has
increased the gap in relative ship-
yard labor costs by over 18% and

therefore today Japanese and German

shipyard labor costs are 52% and 54%

higher than those in the U.S.

There are many reasons why

U.S. yards did not achieve produc-

tivity gains, notwithstanding many

ears of research and development.
dhe reasons are manyfold and inclu-

e:

1. ineffective shipyard organiza-
tion and management,

2. piecewise introduction of new
process technology into ship-
yard plans and programs;

3. retention of traditional pro-
duction management approaches;

4. inadequate or non-existent
training of managers and work-
ers in the use of the new t-
echnology, as well as ineffec-
tive decision making and com-
munication;

5. lack of product design/prod-
uction and process technology
inte%ration;

6. insufficient performance in-
centives, _

7. inadequate production plann-
ing;

8. lack of enforcement of just-
in-time delivery and process
performance;

9. ineffective quality control
and management; ,

10. casual labor practices and
high labor turnover;

11. ineffective marketing?, custom-
er communications, long ship-
building lead time, and con-
sumer control over design, and
certain procurements;

12. ineffective, non-responsive,
hierarchical organization and
management structure;

13. comparatively low level of
education and training of wor-
kers, staff, and management;

14. lack of effective operational
integration and intra-labor as
well "as labor-management com-
munications and cooperation;

15. inadequate yardwide strategic
planning of technological.
change or piecewise technology
introduction;

16. ineffective procurement
inventory management,

17. restrictive union practices,
such as work rules, seniority
systems, and opposition to
technological change or chang-
es in work procedures;

18. lack of effective design for
producibility;

and



19. short horizon management;
20. lack of discipline, loyalty,
and commitment by staff and

workers;

21. ineffective incentive measu-
res, S .

22. lack of organizational flexi-
bility;

23. maakeshlft technology change;
and,

24. no yard direction or involvem-
ent in product development.

‘However, much of the invest-
ment in new shlpgard process tech-
nology in the U.S. was as a result
not wasted. With lower labor cost,
good quality labor, and currency
neutrality, an effective technology
base, and adequate support facili-
ties and industries should have
allowed U.S. shipbuilding productiv-
ity to close in on world class stan-
dards by now.

REASONS FOR LACK OF COMPETITIVENESS
OF U.S. SHIPBUILDING

While labor productivity is an
important factor of competitiveness,
other factors are also important.
These can be summarized as factors
such as: capacity and technology of
the U.S. shipbuilding industry;
industry structure; government in-
volvement; training; technology
development; management organiza-
tion; product development and mar-
keting; labor/management relations;
defense/industry relations; and
total quality management and pre-
scription for commercial revitaliza-

tion.

U.S. shipbuilding capacity is
highly imbalance in terms of com-
mercial shipbuilding requirements.
It has a large infrastructure but
insufficient support technology as
well as excess outfit capacity. At
the same time the industry suffers
under inadequate design and product
development capacity, and inadequate
design production integration capa-
biIit¥. Although many of the modern
manufacturing =~ technologies  were
developed in the U.S., there are
many examples of insufficient or
improper use of advanced manufactur-
ing methods and planning in U.S.
shipyards. Similarly technology
diffusion takes too long. Capacity

should be rationalized and process
technology be developed and intro-
duced truly as a part of an inte-
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grated product design, producibili-
tK, production, assembly plan. In
the past U.S. shipyards have often
introduced new process technology
because other advanced shlpP/ards had
done so and not as a result of dis-
covery of a real need for the new
process technology.

Another factor for lack of
competitiveness is the structure of
the U.S. shipbuilding and related
support industry which is highly
fragmented and often uses ineffec-
tive product strategies. It usually
relies on the customer to design the
product which is then constructed as
a custom-built ship. Supplier-ship-
yard relationships are not effective

with little mutual technical and
marketln? support. Relations with
financia institutions are also
either ineffective

non-exi_stinﬁ or i
as yards traditionally relied on the
U.S. government for financing ar-
rangements. As a result most yards
have little if any experience with
creative financing, particularly if
it involves international financial
markets. There is little coordina-
tion of strategy among the industry
and intra-industry as well as indus-
trTy/government relations are more
often adversarial than mutually

supportive or promotional.
Past an eX|st|ngi government
aid is fragmented and largely coun-
incentives. It has

ter to %ood
rarely helped to improve the compet-
itiveness of the industry. Even
government support of technology
development is oriented mainly to-
wards naval technology/science and
largel theoretical ~manufacturing
technology development. Government
in the past did not support product
development nor the development of
more effective shipyard management.

It is curious to note that
government frequently preferred to
offer aid with strings attached in-
stead of real incentives.

MANAGEMENT ORGANIZATION

The organization of most Amer-
ican shipyards did not change in
many years and traditional hierar-
chical structures (with 9-18 levels)
are still the norm. There is very
little delegation of decision making
to the lowest competent level nor
are there serious efforts being made
to level the structure to only 5-7
levels. Information systems are



still hierarchical and as a result
decisions take a long time, are
highly fragmented, and often inef -
fective. Few yards have real time
information feedback or real time
information management. Data base
management systems which also tie
into supplier and customer informa-
tion management systems.

Product development and mar-
keting have been a low priority and
few U.S. shipyards have well devel-
oped marketing organizations. Simi-
larly, product orientation has sel-
dom been backed up by formal market
research and market development.
The development of an effective
market strateg¥ IWould require:

u

1. meaning product definition,

2. effective comparative advan-
tage study,

3. fO(C:jused product development
and,

4. well structured product design

and concurrent design-enginee-
ring-procurement planning and
production.

It also requires product market
follow-up and audit as well as prod-
uct maintenance. Successful foreign
shipyards as well as U.S. aircraft
manufacturers, as two examples, do
all of this as a matter of routine.
U.S. shipyards had to be prodded by
Maritech funding into product devel-
opment and even then only developed
a new product or ship design but
performed little of the supporting
activities listed above.

The industry has little expe-
rience in the establishment and
nourishing of customers, and for
that matter supplier, relations. It
must learn to develop product-to-
client “performance” requirements
and build long-term relationships.
Although total quality management
(TQM) has been touted by the indus-
try for some time, it is now largely
introduced as a me-too perfunctor
exercise and not as an essentia
prescription for commercial revital-
Ization. TOQM requires: )

1. ‘customer first” orientation;

2. streamlined organization;

3. elimination or reduction of
government “aids” which are
unproductive;

4. improved, integrated, and co-
operative supplier relations;

5. market-oriented product devel-
opment;

6. effective technology develop-
ment and application;

7. management and worker train-
ing; and

8. effective relations with fi-
nancial institutions and cre-
ative financing.

TQM means a move toward excel-
lence not just in the product design
and manufacture but also in:
management commitment;
customer orientation;
employee involvement;
continuous improvement;
enablement and empowerment of
emtplc_)y_ees; and _
definition, control and impro-
vement of key processes.

The major reasons for failure
of TQM in some U.S. shipyards has
been the:
1. lack of strategic planing;
2. lack of focus on core compe-

tencies;

3. obsolete out-dated cultures;
and

4. lack of results oriented man-
agement.

These are necessary to make TQM
work. TOM cannot just be considered
a set of basic tools and methods.

The effective implementation
of TQM requires leadership, strate-
gic intent, and boundary setting
constraints. Similarly, metrics for
TQM in shipbuilding must be estab-
lished by the setting of effective
benchmarks. These in turn must be
more than simple goals - they must
be achievement plans.

The labor/management relation-
ship must be improved and changed
from adversarial to cooperative
relations. This will require in-
volvement of labor in many decisio-
ns, a move toward permanent emploké-
ment, and a real participatory work-
ing environment. Labor career trai-
ning should not just be restricted
to basic skill training but become
true opportunity training. The U.S.
shipbuilding industry spends less on
training than any other U.S. indus-
try and all foreign shipbuildin
industries. This cannot go on i
industry is to succeed.

The industry will only be able
to attract young, competent workers
and staff if it projects an image of
professional opportunity which it
does not do now.

The average age of workers in
U.S. shipbuilding is well above that
of any other U.S. industry including
shoemaking. Similarly the percent-



age of management and senior admin-
istrative personnel in U.S. ship-
building who have degrees in their
area or discipline is lower than in

any other industry. Few ever took
formal courses in shipbuilding,
manufacturing, engineering, or man-
agement.

COMPARATIVE PRODUCTIVITY AND COMPET-
ITIVENESS OF U.S. SHIPBUILDING

As noted before American ship-
yard workers are probably as good as
any other industry’'s individual
workers; yet U.S. shipbuilding labor
roductivity lags far behind that of
eading shipbuilding countries. The
reason for this apparent conflict is
the lack of effective workplace
organization and management. Ameri-
can shipyard workers often spend
less than 40% of their work time
actually performing their assigned
work. The reasons include:

1. _disor?anized work assignment;

2. interference with other on-
going work;

3. tools and/or material required
for the job not available,
incomplete, or wrong;

4. insufficient information sup-
plied for effective performa-
nce of the work;

5. wrong work assignment;

6. uncoordinated and often unnec-
essary inspection and tests;

7. lack of protection against
weather and inappropriate work
environment;

8. lack of effective work and
work sequence planning;

9. ineffective or wunavailable
guality control requirements
(these are often not measur-
able or interpretable);

10. inadequate supervision and
management; an

11. inadequate worker skill.

The last is usually the least impor-
tant in accounting for the low gross
labor productivity in American ship-

building.
As noted in Table I, U.S.
labor shipbuilding productivity is

onljy 35-50% that in good Japanese
and European shipyards. Much of
this difference is caused by manage-
nent, organizational and workplace
environmental deficiencies which
could be overcome by a radical re-
structuring of the industry.
Investigating typical work
environments, for example that of a
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structural welder, it was found that
the total time the average welder
actually welded was 141 minutes out
of 480 minutes of a work day (E.
Frankel, 1992/93). Furthermore part
of the time the performance of the
welder was less than optimum because
of various interferences. The low
percentage of actual work time was

caused by lack of materials, work
pieces or tools, ineffective align-
ment, unavailability of proper hold

down clamps or other tools, and
various other factors.

_ By comparison welders perform-
ing similar work in a Japanese
shipyard achieve actual weldin
times of over 308 minutes in a wor
day (E. Frankel, 1992/93).

U.S. shipbuilding ﬁroductivity
also suffers under a lack of learn-
ing curve effects which benefits
most foreign yards which usuall
have many repeat orders of identical

ships offered by one or more yards.
SUPPLY CHAIN MANAGEMENT

Shipyards require effective
coordination of supcj)l?/ to assure not
only just-in-time delivery but also

I: “integration of design of pro-
cured
design;

2. coordination of systems devel-
opment and integration as sys-
tems usually include supplied
equipment and components from
many sources;

3. integration of quality manage-
ment standards and procedures
of equipment and components
management;

4. interface management to assure
that suppliers coordinate in-
terface requirements;

5. standardization of test and
acceptance procedures; and

6. coordination of maintenance
and spares requirements.

items into the vessel

These and other supply requir-
ements are all part of effective
supply chain management which should
induce yards to work with suppliers
as one large procurement and manu-
facturing family in which each mem-
ber has an equal stake in the suc-
cess of the project - the delivery
of the vessel.

If suppliers are simply low-
cost sources of delivery of equip-
ments or components that meet the
basic specifications, without con-



tern for interface coordination and
the above-mentioned requirements,
then supply is not effectively man-
aged and will cause major overruns
in costs, schedules, and defaults.

Difference Between U.S. and Foreign
Commercial Shipbuilding Procurement
costs

The difference between Ameri-
can and foreign shipbuilding costs
includes labor cost, material cost,
equipment cost, facility use cost,
and financing cost differentials.
Labor cost differentials were dis-
cussed with comparative shipbuilding
labor productivity. There if was
found that while U.S. shipyard work-
ers are equally proficient as an
individual, their actual output is
only about 40% of that of the for-
eign shipyard worker.

Considerin? that actual. bur-
dened shipyard labor costs in the
U.S. are now about 68% of those in
Japan and Europe when taking the low
value of the dollar into account,
the comparative labor cost per unit
output becomes 58.82%.

Another issue related to is
higher management or overhead costs
which in a typical U.S. shipyard are
about 50% higher than in a compara-
tive Japanese or European yard.
This is due to both a larger per-
centage of administrative staff, and
larger inventory and tooling costs.
Both of these are the result of less
effective material and work flow
management. Another hidden cost to
U.S. shipbuilders is associated with
higher costs of government regula-
tion and inspection.

Material and supply costs in
an American yard for a tyBicaI com-
mercial ship will usually be 15-30%
higher than those of a comparable
foreign yard because of

1. higher U.S. prices,

2. low volume of purchases,

3. competitive procurement which
involves lengthy expensive
bidding,
special material and component
orders and requirements,
long delivery time,
financing costs of procurem-
ent,
test and inspection cost, and
administrative costs of pro-
curement.

Not only are U.S. shipyard procure-
ment costs higher but because yards

®~ oo &
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have no long-term relationships with
their suppliers, supplies are often
not delivered exactly to specifica-
tion, as only general and not de-
}ailded requirements can be speci-
ied.

FINANCING AND FINANCIAL COST DIFFER-
ENCBS

While most forei%n shipyards
have close links with financial
institutions and are therefore able
to assist clients with ship financ-
ing, U.s. shipyards basically rely
on government construction loan and
ship mortgage loan guarantees which
?_ermit_ reduction of certain ship
inancing costs. There are many
creative methods of ship financing
such as tax advantaged financing;
purchase-sale-leaseback financing,
which uses depreciation tax credits;
exchange credits; and prepaid char-
ter financing These are effectively
used by foreign shipyards in assist-
ing their clients in raising methods
the required investment capital.

Although U.S. government con-
struction and mortgage loan guaran-
tees may reduce the cost of ship
financing, they are mostly attrac-
tive to owners who cannot raise
investment financing at equal or
lower cost creatively in the finan-
cial markets because of their own
condition.

Although government guaranteed
loans usually carry interest of 1-2%
less than other collateralized
loans, the recent rapid increase in
U.S. interest rates may make even
such guaranteed loans expensive
compared with loans in lower inter-
est rate countries in Japan and
Europe.

Borrowing in these countries
exposes the borrower to the cost of
a continuing decline of the dollar.
But if the dollar does not decline
further but strengthen as a result
of higher U.S. interest rates, then
borrowing in foreign capital markets
may become a real advantage over
even U.S. guaranteed loans unless
the borrower is not credit worthy
abroad.

_ Another financial cost issue
is the financing of the cost of
construction. The average U.S. yard
requires 2-3 times as long to build
a similar commercial vessel than a
good Japanese, European, or Korean
yard. At today’s interest rates



this longer time adds 7-10% to the
cost of construction because con-
struction costs are extended by 9-18
months.

ADDED COSTS OF FACILITY USE

Longer construction time im-
plies longer use of major facilities
and equipment. If a building dock
is used 12 months versus 4 months
between keel laying and launch of a
commercial vessel, then the cost of
occupying the dock (and related
equipment) for the added 8 months
must be accouuted for. Furthermore
the cost of the loss in opportunity
of using the dock and associated
equipment for other construction or
repair work must be accounted for.

These costs readily add 10-18%
to the cost of construction of a
typical commercial ship but are
often ignored in calculating the
real cost of construction on the
false premise that the dock has been
fully depreciated. This is false
financial accounting.

U.S. SHIPBUILDING COSTS

As discussed before U.S. ship-
building costs differ from those of
foreign yards in

1. labor costs;

2. shipyard management and admin-
istrative costs;

3. supply and procurement costs,
including added inventory hol-
ding costs;

4. financial costs of construc-

tion in process;
5. facility wutilization costs ;
and

6. cost of ship financing.

Even if the cost of ship financing,
which is not under the control of
the shipyard, is left out, it has
been shown (E. Frankel, 1993) that
U.S. shipyards suffer under severe
cost disadvantages which, if all
accounted for, make them non-compet-
itive. A typical product tanker,
for example, costs at least 70-110%
more build in a US yad than

There are some exceptions
to this such as the low overhead and
basic facility yards on the Gulf
Coast which can build such ships at
a cost which is only slightly higher
than that of an average foreign
yard. They achieve this Y sticking
to basics in terms of facilities and
management and by attracting a com-
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petent, committed work force- Some
are nearly greenfield yards with
very low facility costs, 'but this is
not the case with most, and particu-
larly the larger, U.S. yards.

WORLD SHIPBUILDING PRICES AND COSTS

World shipbuilding processes
genera_lly weakened in 1993 but are
ecoming firmer now in 1994 (Table
111) .  Profit margins in Japan and
Europe for tankers and bulkers are
between O% and 11%, and only a lit-
tle better for container ships. The
average cost of constructing a tank-
er was about 95% of the price. A 5%
profit margin, while reasonable,
does not allow for large errors.

At the same time the average
secondhand price as a percentage of
newbuilding prices has steadily
declined from 55% in 1988-90 to 38%
between 1992 and 1994, even though
the average age of secondhand ton-
nage traded was less during the more
recent period (Fearnleys, (1990-94).
This implies a continued pressure on
newbuilding prices.

World

DWT Price
Tankers
Lcc 280,000 95.0
Suez Max 140,000 62.0
Aframax 95,000 44.0
Handy 40,000 32.0
Bulk Carriers
Cape size 155,000 46.0
Panamax 70,000 28.5
Handymax 40,000 25.0
Handy 30,000 21.0

TEUs
Containerships
Post-panamax 5,200 87.0
Post-panamax 4,400 78.0
Panamax 3,200 60.0
Feeder 1,200 24.0
Table IIl - Newbuilding Prices in

Millions of Dollars (1993)

This is a difficult market in
which to compete with a revitalized
U.S. sh|PbU|Id|ng industry, whose
costs will continue to be signifi-
cantly higher than those of its
competitors, notwithstanding the new



U.S. National Shipbuilding Initia-

tive.
ECONOMIC EFFECT OF NATIONAL SHIP-
BUILDING INITIATIVE

The National Shipbuilding

Initiative (Marine Lo?, 1994) an-
nounced with great fanfare, and
embraced by the industry in general,
as a savior will do Iittle If any-
thing for the long-term revival of
American shipbuilding. It provides
some basic funds for the development
of shipyard products (designs) as
well as for the improvement of some
facilities and, most importantly,
for construction and mortgage loan
guarantees. While product design
may, for the first time, provide
yards with unique products for offer
to shipping, the few products under
development by individual yards are
too specialized to interest a sig-
nificant market. They appear to be
designed more to aim at a particu-
lar, often small, customer than at a
significant global market segment.
In other words these product designs
are not broad enough for a deter-
mined world wide marketing effort.
Similarly investment in shiﬁz)-
yard production technology is highly
fragmented to an extent where it
will improve several ?/ards marginal -
ly but no yard significantly enough
to make it internationally competi-

tive.

Finally, the $1.5 billion in
uarantees are not going to
save the industry because they pro-
vide only a marginal incentive for
some U.S. and mostly foreign owners,
and are quite limited in scope con-
sidering current U.S. shipbuilding
costs .

The loan guarantees do not
attract large customers and they are
only offered briefly as their con-
tinued availability depends largely

loan

on future Congressional action.
IMPACT OF GOVERNMENT INVOLVEMENT IN
U.s. SHIPBUILDING AND
PROTECTION

~ Since 1921 (or 1936 depending
on interpretation), the U.S. govern-
ment has been involved in the direct
support and protection of U.S. ship-
building. _ _

~ Construction Differential
Subsidies. (CDS) to shipyards, a
major component of the government’s
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support system to shipyards, have
been a major cause for the decline
in U.S. shipbuilding competitiveness
and productivity. They isolated the
industry from competition and en-
couraged  productivity decline.
Together with large-scale reliance
on government contracts, they also
caused an inflation in shipbuilding
bureaucracy and administration. It
further isolated U.S. shipbuilding
from the international shipbuilding
market and essentially made it a
ward of the state, depending mainly
on Congressional budget decisions
for both commercial and naval ship
orders. Government dependence also
affected labor-management and sup-
plier-shipyard relationships as many
conditions were written into govern-
ment shipyard support and order
requirements.

Thus the industry puts its
faith and fortune at the mercy of
government programs at a time of
declining government orders and
ability to economically assist the
industry. True new government aid,
such as loan guarantees, are now
available for export orders as well,
but there is a serious question if
these aids will help improve ship-
building competitiveness or simply
P_royide some stop gap measures to
imit the rate of decline of ship-
yard orders or employment.

While it is difficult to esti-
mate the real cost of Maritech and
loan guarantees to the nation, these
costs will ultimately be on the
order of $400-600 million, depending
largely on changes in the rates of
interest and defaults on loans.

While this may be a small sum
to pay for the revival of an indus-
try which employs 65,000 directIK
and about 40,000 indirectly, wit
revenues of nearly $10 billion, the
guestion is if other strategies may
not provide better long-term payoff
in improvements in competitiveness.

The small efforts in product
development and process improvement
are too fragmented to really make an
impact. They may assist a few yards
to attract customers for a few
short-run orders, but will not make
U.S. yards real competitors in tank-

er, bulker, or container ship con-
struction in the world market.
SimilarITy loan guarantees will at-
tract a few, mainly foreign orders,

not

because they provide easY if
[T do Ilit-

cheap credit, but they wi



tle to improve American shipbuilding
competitiveness.

It is very likely that ship-
yards will become dependent on these
aids. whenever these aids are dis-
continued, which they ultimately
will have to be, yards will essen-
tially be where they were before -
dependent on government aid for
survival.

ALTERNATIVE APPROACHES TO U.S. SHIP-
BUILDING REVIVAL

American shipbuilding does not
need temporary financial aid and
protection, but a radical structural
change. It must reinvent itself to
become a mean, lean, productive, and
creative ship production industry,
unhampered by government rules and
restrictions. It must be able to
compete worldwide under terms and
conditions of other global indust-
ries without restrictive require-
ments in procurement of supplies or
sale and financing of its products.
It must be able to joint venture or
work with anyone worldwide.

If government wants to assist
the process of revitalizing U.S.
shipbuilding, it should offer real
meaningful incentives for productiv-
ity improvements. These could be-:

1. Income tax incentives;

2. free export or trade zone in-
centives (where shipyards can
import supplies free of duty
or restrictions for use in
ships for export or even do-
mestic clients),

3. export incentive credits (when
yards obtain direct or tax
|n)cent|ves on export earnin-
gs) ,

4. tax incentives for money spent
on training, and facility im-
provements, and more.

There is an array of opportu-
nities for productivity improvement
incentives. These in turn should be
tied to radical reengineering of
American shipyard firms. This must
be done using a bottom-up approach
with a view to strengthening the
productive sectors and reducing the
administrative sectors of the indus-

try .

Y There is no reason why U.S.
yards cannot build tankers and bulk
carriers in 6 months and container
ships in 10-12 months. It should be
possible to develop a whole series
of modern designs for families of
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the principal ship types which each
interested yard can then adapt to
its particular production approach
using an integrated design/product-
ion approach.

It should be possible to re-
vamp our yard/supplier relationships
by bringing in foreign suppliers and
developing families of suppliers and
yards which agree to long-term rela-
tionships, integrated coordinated
design, just-in-time planned deliv-
ery, and qualit%/ management stan-
dards.  Such families would also
work jointly in marketing and in
developing creative approaches to
construction or ship acquisition
flnancm%_.
Shipyard management must be
restructured by delegating decisions
to the lowest competent level and
reducing the levels of management to
less than half the current number.
In general shipyard management and
administration should be reduced by
50-60% over a 3-year period. At the
same time more and more shipyard
workers should be made permanent
employees. Training and retrainin?
should become an integral part o
work and productivity enhancing.

Total quality management ship-
gard procedures and standards should
e developed and adopted by suppli-
ers and yards alike, and test/ac-
ceptance procedures be standardized.
In parallel all workers and supervi-
%8'\55 should be trained-in effective

Most U.S. yards maintain old,
decrepit facilities which will or
should never be used again. They
should abandon them and consolidate
their activities in the more modern
effective facilities.

During the 1985 shipbuilding
recession, the Japanese shut down
all obsolete yard facilities, in-
vested onI%/ in modern facilities,
and significantly improved both
productivity and output capacity of
the remaining yards. Comparative
investment effectiveness in specific
yards should be determined before
Improvements are made and moneys
only invested where comparative
productivity improvements are high-
est.

CONCLUSIONS

_ For U.S. shipbuilding to re-
vive and become world class will
require more than temporary govern-



ment initiatives such as Maritech
and ship construction |oan guaran-
t ees. There is a need for radical
restructuring and reorganization of
the industry as well as governnent
relations wth it. The industry
must become truly free to perform as
a global industry beprovided
meani ngful incentives and not tenpo-
rary ald. This must be done to
achieve worl dwi de conpetitiveness in
U S. comercial shipbuilding and to
claimits rightful place anong the
| eadi ng shipbuil ders of the world.
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