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Executive Summary

The U.S. Department of Commerce, Bureau of Export Adminigiration (BXA) performed
this national security assessment of the U.S. shipbuilding and repair industry at the
request and under the partid sponsorship of the Carderock Divison, Nava Surface
Warfare Center. BXA is ddegated authority under Section 705 of the Defense
Production Act of 1950, (50 U.S.C.§ 2061-2170) as amended, and by Executive Order
12656, to collect basic economic and industria information to fulfill the Department's
respong bilities regarding the hedth and competitiveness of defense-related sectors and
technologies. The Office of Strategic Industries and Economic Security (SIES) isthe
operating unit within BXA with the responsbility for this data collection and andlysis
function.

This assessment of shipbuilding and repair was initiated in September 1999, and it isthe
first phase of amore extensive sudy of U.S. maritime activities. Additiona assessments
are planned for maritime related research and development, the shipbuilding supplier
base, ocean resource recovery, and waterborne commerce. Aninitia god of this effort
was to characterize more fully the maritime sector in the United States. Additiond
objectives of these assessments are asfollows:

Illudtrate the relationship between the maritime indusiry, nationa security,
and the vitdity of the U.S. economy.

|dentify opportunities for increased sharing of marine science and
technology between public and private entities.

Improve the use of public maritime capabilities toward advancing private
industry competitiveness,

Encourage cooperative efforts within the maitime industry among
government, indudtry, and academia.



Over the course of the maritime industry assessment, SIES will utilize the expertise of
various government agencies, universities, and private firms, including those listed
below:

Carderock Divison, Navd Surface Warfare Center
Maritime Adminigration

Office of Naval Research

U.S. Coast Guard

Nationa Oceanic and Atmaospheric Adminigtration
Army Corps of Engineers

Consortium for Oceanographic Research and Education
American Shipbuilding Association

Shipbuilders Council of America

Massachusetts Indtitute of Technology
Pennsylvania State University

Trotta Associates, Inc.

The U.S. shipbuilding and repair industry is a strategic asset anadogous to the aerospace,
computer, and eectronic industries. Frontline warships and support vessals are vitd for
maintaining Americas nationd security and for protecting interests aoroad. In
emergency Stuations, America s cargo- carrying cagpacity isindigpensable for moving
troops and supplies to areas of conflict overseas. A domestic cagpability to produce and
repair warships, support vessels, and commercid vessasis not only a strategic asset but
aso fundamentd to nationd security. The U.S. government, through maritime
legidation and the Department of the Navy, plays an essentiad role in the shipbuilding
and repair indudtry's viability and long-term surviva.

Assessment Findings

I ndustry Overview

1. Shipbuilding in the United States has historically been consdered a strategic
industry, supporting both military and commercid interests. Currently, the U.S.
shipbuilding and repair industry conssts of about 250 private companies and five
publicly owned and operated repair yards. U.S. shipbuilding and repair revenues
totaled $10.2 billion in 1998. About 10 percent of the companies accounted for
85 percent of these revenues. The shipyards on the Eastern and Gulf Coasts
account for over 80 percent of the revenues for the entire indudtry.



. The six largest shipbuilders, commonly referred to as the Big Six, account for
two-thirds of the industry’ stota revenue (over $6.7 billion in 1998) and perform
nearly 90 percent of al military work. Ninety-five percent of the revenues of
these yards are defense-related. The Big Six accounted for about 11 percent of
the industry's commercia revenues during the 1996-2000 period.

. Corporatdy, the Big Six are structured as follows: Bath Iron Works (Maine),
Electric Boat (Connecticut and Rhode Idand), and NASSCO (San Diego) are part
of Generd Dynamics Marine Systems, Avondde (New Orleans) and Ingalls
Shipbuilding (Missssppi) are part of Litton Ship Systemns (which was recently
purchased by Northrop Grumman); and Newport News Shipbuilding (Virginia),
the largest of the Big Six, remains independent to date. On April 25, 2001,
however, Generd Dynamics made a definitive agreement to acquire Newport
Newsfor $2.6 billion. Consummation of the dedl may take several months
pending Department of Defense (DoD) and other gpprovals.

. Based on BXA survey data, the shipbuilding and repair industry employed nearly
89,000 private workersin 1998; another 23,000 people worked in publicly owned
repair yards. Industry employment has dropped sharply since the early 1980s,
when tota private employment was close to 180,000 workers. Survey estimates
indicated that employment would decline to about 83,500 in 2000. The Gulf

Coagt employs more shipyard workers (35 percent of the total) than any other
region.

. Production workers comprise about two-thirds of the tota shipbuilding and repair
workforce. The Big Six employ about 94 percent of the naval architects,
engineers, and other marine professonds. Slightly less than 60 percent of their
total workforce hours are attributed to production workers.

. Theindustry has two market sectors: military and commercid. Ship congtruction
and procurement methods in the two markets are quite different and generaly
incompatible.

. Themilitary share of industry revenues was about 70 percent in 1998; these
revenues experienced modest growth (12 percent) in the 1996-2000 period, while
commercid revenues, dthough much smdler, grew by more than 50 percent.
(1999 and 2000 are based on shipyard estimates.)



8. The regions with the highest percentage of defense work are the Northeast (90.5
percent) and South Atlantic (81.2 percent). The regions with rlatively higher
percentages of commercial work are the Gulf Coast (49.5 percent), Pacific (34.2
percent), and Great Lakes (97.5 percent).

9. Significant consolidation in recent years has led to shipyard closings and mergers.
Another recent development has been the creation of joint ventures between
foreign and U.S. shipyards, primarily motivated by the desire to congtruct certain
ship types within the United States and to compete in the U.S. market.

10. Ordersfor U.S. warships have declined 60 percent during the ten years since the
end of the Cold War.

11. In recent years, ship repair revenues ranged between 30 and 40 percent of the
industry'stotal revenues. This figure does not include repair expenditures by the
U.S. Navy or Coast Guard at the five publicly owned repair yards.

Employment Concerns

1. Survey responsesindicate that labor shortages have reduced profits, impacted
construction costs, and delayed project completion for most shipyards. In
addition, many shipyards subcontracted work normally done at the yard and
turned away new business. A few yards aso used contract labor. Labor shortages
affected military and commercid yards about equdly.

2. Duein part to job insecurity caused by uneven workload, harsh work
environments, and a competitive labor market, [abor turnover a some shipyards
has been higher than in many other indudtries. Turnover is generdly highest
among production workers.

3. Both government and industry sources state that military procurement contracting
practices can lead to overspecidization within the workforce. Narrowly defined
job dlassfications (or titles) can causeidle time and reduce a shipyard's flexibility
to utilize its workforce effectively. Also contributing to overspecidization are
union activity and tradesmen certification requirements. In contrast, Kvaerner
Philaddphiais applying the lean production business modd used in Europe & its
newly established commercid shipyard facility at the former Philadelphia Nava
Shipyard. The company reported thet it currently has only four job categoriesin



order to maximize the flexibility of its workforce and is creeting subcontractors to
do mgor subassembly work.

4. Theskill base of the U.S. shipbuilding industry is eroding, notably for welders,
pipe fitters, and ship fitters. Shipyards aso cited shortages of machinigts,
electricians and marine engineers. Shipyards compete with other industries and
with each other for skilled |abor.

5. A common response to acute labor shortages by some U.S. shipyardsisto hire
and train unskilled workers. Training unskilled workers imposes additional costs
with no guarantee the workers will stay long enough for the yard to recoup its
investment. Some commercid yards reported that worker morale, substance
abuse, and work-related accidents due to inexperience posed additiond
chdlenges.

Productivity and Competitiveness

1. Based on Department of Labor information, productivity in the U.S. shipbuilding
indugtry has nat significantly improved since the mid-1980s, dthough gains have
occurred since 1995 (up 12 percent). Compared to productivity increasesin
arcraft manufacturing (up 84 percent), for example, shipbuilding productivity has
not kept pace. Reliable measures of congtruction productivity, which in some
ways are andogous to those in shipbuilding, are not available.

2. Interviewswith Navy officids who had recently conducted site viststo severd
foreign shipyards reveded that U.S. shipbuilders productivity islagging behind
that of international shipbuilders. Starting from a small production base, mgjor
Korean yards reportedly had gains in productivity of 15 percent annudly in the
last decade. The Japanese shipyards have a continuous improvement program and
have dready exploited the easier gains. Recent gains in these Japanese shipyards
have, therefore, leveled to about 2-3 percent annudly.

3. Productivity in the shipbuilding and repair industry was profoundly affected by
the dowdown in defense production levels a the end of the Cold War. In
addition, procurement practices, such as change orders, and the uncertainty of
annua appropriations are known to adversdly impact productivity and production
schedules. Three of the Big Six reported productivity aggregate gains equa to or



greater than 15 percent in the past five years, while the other three reported gains
of lessthan five percent.

. Current U.S. DoD procurement policies do not adequately reward innovation in
military ship congtruction practices, thereby indirectly encouraging shipbuilders
to maximize labor hours.

. Cogts of maintaining excess capacity and underutilized capabilities (people and
facilities) can be high for shipyards that focus on military work. Ship costs
increase and competitiveness can be adversaly impacted.

. Based on Bureau of the Census data, U.S. shipbuilders subcontract about 40
percent of the vaue of their totd revenues. The qudification procedure for
military subcontractors is burdensome and expensive. Also, the reduced level of
defense procurement has discouraged new subcontractors from entering the
market (cresting a sole-source environment), which can result in shipyards
producing more items themsdves.

. Inthefive years between 1996- 2000, capita outlays by the shipbuilding industry
were $1.44 billion, including two new shipyards and severd mgjor upgrades.
This outlay was about three percent of totd industry revenues. The Big Six
accounted for about haf the capital expenditures and invested about 2.4 percent
of their revenues. Four shipyards accounted for over hdf of the capital
investment within the industry, and eight shipyards accounted for over 70 percent
of the total.

. Fnandd conditions and ample profitability highlight the shipbuilding industry as
possessing a generaly stable business base with low levels of debt. The receipt of
progress payments from the Navy contributes to the industry's financid dability.
Pre-tax profits for the U.S. shipbuilding industry averaged 6.75 percent of
revenues for the period 1996-2000. Profitsin the military sector exceeded 8
percent, while commercia profits were about 5.7 percent.

. According to the survey, 81 percent of U.S. shipbuilders are optimigtic that their
competitive prospects will improve in the next five years.



Research and Devel opment

1. U.S warships are acknowledged to be the best in the world. Construction of
these ships has advanced nava technology. Advancementsinclude the
integration of nuclear power and gas turbine propulsion, advanced weapons
gystems, state-of-the-art eectronic communications, and stealth technologies.

2. A key reason for U.S. warship superiority has been the shipbuilding research and
development (R& D) expertise that currently resides across the Enterprise, which
is the term gpplied to the Navy’s laboratories, acquisition commands, and certain
shipbuilders and universities. Collectively, these organizations have concelved
and designed most of the state-of-the-art hull, mechanicd, dectricd, power
projection, air defense, and undersea warfare capabilities that are operationd
today. With reduced research and development budgets, some of that capability is
now becoming fragmented. The shipbuilding industry’s principa rolesin the
development process have been in the gpplication of technology, detailed design,
and manufacturing and system integration.

3. Anexiging effort to bolster the shipbuilding R&D infrastructure is the Nationd
Shipbuilding Research Project Advanced Shipbuilding Enterprise (NSRP ASE).
This project is an industry/U.S. Navy partnership focused on improving the
commercid competitiveness of the U.S. shipbuilding industry, thereby reducing
the cost of Navy ships. NSRP ASE isthe successor organization to the well-
receéived MARITECH programthat ended in 1998. The U.S. Navy and the 11
magor shipbuilders that comprise NSRP are jointly funding R&D costs.

4. Based on survey information, less than one percent of industry employees are
engaged in R&D at least part time; 25 percent of these employees have afour-
year college degree.

5. U.S. shipyard R& D averaged about 1.23 percent of revenues from 1996-2000.
Half of the R& D was company funded (0.64 percent of revenues), which
compares with more than three percent for al U.S. manufacturing. The Big Six
accounted for 80 percent of the R& D, averaging 1.49 percent of their revenues.
The R&D range for the Big Six was from near zero to dmost three percent.
Slightly more than haf their R& D was company-funded.



6. The U.S. Navy directly funded 42 percent of the R&D that took place in the
shipbuilding industry. Most Navy R&D is devoted to the devel opment of
weapons and combat systems, which is not performed by shipyards.

7. While military technology is generdly not exploited by the commercid
shipbuilding sector, the Navy is attempting to exploit commercid off-the-shelf
technologies for ship systems and hardware.

8. Aspart of recent DoD acquisition reform policies, the Navy isin the process of
trandferring its design and life cycle responghilities to the shipbuilding industry.
Thistransfer has been apart of an overdl defense downsizing effort that began
ten years ago.

9. Based on survey responses, shipyards expressed willingness to team with
government, academia, and private entities. Larger companies were more in favor
of teaming than were smaller companies.

Maritime Legislation

1. U.S maitime legidation dates back to the late eighteenth century and has been
enacted to preserve theindustrid base and dl facets of the maritime workforce.
The shipbuilding industry is considered essentid for nationa security, including
wartime sedlift operations.

2. U.S. shipbuilders must meet more stringent environmenta standards and safety
regulations than shipbuildersin most other nations.

3. The Merchant Marine Act of 1920 (the Jones Act) is the embodiment of
government’ s relationship with the commercid shipbuilding industry. It limits
the transport of cargo between U.S. ports to American made, owned, and crewed
vessls.

4. The Merchant Marine Act of 1936, as amended, established the government’srole
in preserving afleet of U.S. flag vessals, supporting commercia ship condruction
and providing operating subsidies. The congtruction and operating subsidies were
withdrawn in the early 1980s, in part due to plans for construction of a 600-ship
Navy. Withdrawa of the subsidies, however, acceerated a decline in industry
employment and U.S. commercid shipbuilding revenues. (Based on U.S. Census



data and adjusted for inflation, industry revenues were over $17 hillionin 1981
and down to just over $11 billion by 1987.)

5. The Merchant Marine Act of 1936 aso established Title XI government loan
financing; the program was amended and expanded with the signing (in 1993) of
the Nationa Defense Authorization Act of 1994, which contained the Nationd
Shipbuilding and Converson Act of 1993. Asof March 1, 2001, MARAD had
pending loans worth over $4.7 billion. (Note: The President's 2001 budget
proposas recommend lower appropriations for this program.)

6. Most commercia market opportunities for vessals over 1,000 tons, such as
oceangoing cruise vessas and double-hulled oil tankers, werelare created by
government legidation (Project America and the Oil Pollution Act of 1990).

U.S. Position in I nternational Shipbuilding

1. TheU.S. commercid shipbuilding indudtry is generdly not internationdly
competitive, particularly in the construction of vessels over 1,000 gross tons.
Various sources report severa reasons for this lack of competitiveness, including
foreign government subsidies and other unfair trade practices, exchange rates, and
lagging U.S. productivity. In some niches, however, the United States currently
has a sgnificant world market share based mostly on domestic sdes. These
nichesinclude offshore ail platforms, yachts, fast patrol boats, and recreationa
vesdls.

2. The United States ranks tenth in the world with about a one percent share in the
congtruction of new commercia vessals over 1,000 gross tons (as of June 2000).
By this measure, the leading commercia shipbuilding nations are South Korea
(43 percent of the market); Japan (26 percent); China (7 percent); and Germany,
Italy, and Poland (each with 3 percent).

3. Exports accounted for less than 2 percent of the industry’ s 1998 revenues. The
United States does not export any of its newly constructed front-line warships, but
it does export sdected combat systems that are installed on these warships.

4. The supply basefor the shipbuilding indudtry is primarily domestic. Only about
four percent of the items and materias purchased by shipbuilders are of foreign
origin. The primary reasons for foreign sourcing are customer-directed suppliers,
items not available domestically, and better prices. Survey dataindicates that the



5.

6.

commercid sector is engaged in foreign sourcing to a somewhat higher degree
than the military.

About 97 percent of U.S. internationd trade is carried on foreign-flagged vessels.
Datafrom the U.S. Department of Trangportation indicates that U.S. internationa
trade is expected to double in 20 years. Waterborne commerce is the most energy
efficient mode of trangportation and the most environmentaly friendly, factors

that could increase market opportunities for U.S. shipbuilders.

An agreement to end most subsidies and supportsin the internationa shipbuilding
market was developed through the Organization for Economic Cooperation and
Development (OECD). The U.S. Senate has yet to implement the agreement
because of concernsthat it will not achieve its intended god.

The OECD predicted in late 2000 that overcapacity aready existed in the
internationa shipbuilding industry and that this overcapacity would approach 40
percent by 2005.

Shipbuilding Compared to Other Domestic I ndustries

1.

2.

Bureau of the Census dataindicate that shipyard employment pesked at about
180,000 in 1981. Since then it has shrunk in two phases: firg, after funding for
the two commercid subsidies known as the Operating Differentid Subsidy (ODS)
and the Congtruction Differential Subsidy (CDS) ceased in 1982; and again after
the collgpse of the Soviet Union and subsequent defense downsizing. According
to Census data, shipyard employment decreased to 95,000 in 1998.

Asin the shipbuilding sector of the economy, employment declines were aso
experienced by the automobile and aircraft assembly sectors: the automobile

sector decreased from about 360,000 to 240,000; the aircraft sector from 300,000
to 210,000 employees. Employment declinesin the automobile and aircraft
assembly sectors, however, were primarily due to increases in productivity, while
employment declinesin the shipbuilding sector were due to declinesin the

market.

U.S. shipbuilding is more |abor intengve than other manufacturing indudtries.

For example, in terms of the ratio of payrall to value added, theratio for shipyards
averaged about 63 percent in 1998, while auto assembly was only 28 percent and
arcraft assembly was about 40 percent.



4. Production workers in the shipbuilding industry earn on average $15 an hour,
excluding fringe benefits. Using the Gross Nationa Product (GNP) deflator index
to establish congtant wage rates, red wagesin the industry have actudly declined
inthelast 20 years. Today, shipyard wages are barely above the nationd average
for manufacturing. The average hourly wage for employeesin aircraft ($24) and
automobile assembly ($27) is significantly higher, and the gap is widening.

5. Output per employee in shipbuilding measured in congtant dollars rose from about
$83,000 in 1977 to $118,000 in 1998 (up 45 percent). Over the same period, auto
assembly output per employee rose from about $452,000 to nearly $1 million (up
117 percent) and aircraft assembly output rose from $173,000 to about $326,000
(up 88 percent).

6. Thearcraft and automobile manufacturing sectors outsource to a much grester
extent than does the shipbuilding indudtry. Information gathered from Ste vists
and interviews with knowledgeable sources indicates that some U.S. shipbuilders
might benefit by expanding their use of second tier subcontractors.

7. Asaratio of vaue added (i.e., equals about 60 percent of shipbuilders revenue),
capital expenditures by the shipbuilding and repair industry (4.32 percent)
averaged hdf that of al manufacturing (8.2 percent) from 1977-1998. (Note: The
4.32 percent figure is equivalent to about 2.59 percent of tota revenues.)

Conclusions

1. Shipbuilding and repair isimportant to the national security of the United States.
Frontline warships both enhance the nationd security and protect American
interests abroad. It is essentia that the capability and infrastructure needed to
build these shipsis resdent in the United States because it provides added
assurance that they can be built, repaired, and maintained during times of conflict.

2. Thecurrent U.S. commercid market for merchant vessals does not support the
congtruction of the type of large sedift vessd's needed in wartime. The projected
market is unlikdly to be any different.



The U.S. shipbuilding and repair industry is dependent on government policy for
itslong-term surviva. Shipbuilding and repair is an important component not
only of the nation's defense but also of Americas trangportation infrastructure.

Current maritime related statutes are only margindly effective in achieving the
intended gods of maintaining a professond maritime workforce and providing
adequate numbers of commercialy viable sedlift vessels.

To achieve more substantid gainsin productivity, the Navy procurement system
will need to indlude greater incentives for investment in productivity-enhancing
technologies and processes.

Many shipyards have difficulty atracting and retaining an adequate supply of
qudified production workers. Shipyard productivity increases could potentialy
dlow for higher pay scaes, which could help dleviate this concern.

Extendve modernization of the commercid shipbuilding industry could improve
productivity and thereby reduce the costs for purchasers of American made
vesdls. The market for large vessdsin the United States, however, is limited
and may not provide an adequate return on thisinvestment. Also, exports may
not be a market-expanding option because world class foreign producers have a
15-20 year competitive lead on U.S. shipbuilders and have been accused of being
heavily subsdized.

Commercid demand for vessdl's manufactured in the United States will be
influenced by the following:

a. TheQil Pollution Act of 1990 requiresthat al tankers entering U.S. ports be
double-hulled by 2015.

b. MoreU.S. resdents are taking cruises, which is expected to increase the
demand for smdl- and mid-sized cruise/gambling ships operating between
U.S. ports.

c. Traffic congestion, agrowing problem in most mgor cities, is expected to
increase the demand for fast ferries,



d. According to the Department of Transportation, maritime traffic on U.S.
waterways is expected to double in the next twenty years, increasing the
demand for barges, tugs, and bulk carriers.

e. During the 1990-91 conflict in the Persan Gulf, the military chartered
foreign-flagged ships to trangport logistics supplies to the Middle Eagt. This
action highlighted the need for Roll-On/Roll- Off sedlift vessdls, possibly
induding fast ferries

Recommendations

1. Thenation needs a unified srategy for developing and maintaining an
infrastructure to produce world-class ships a more competitive prices. The U.S.
Navy and the Maritime Adminigration can play an important role in developing
such adrategy. In addition to its economic and military benefits, this Strategy
could help exploit the energy savings and environmentally friendly aspects of
waterborne transportation.

2. TheU.S. Navy and the Maritime Adminigtration should work with industry
executives to review current maritime legidation and recommend changes that
effectively balance long-term national security needs with the nation's economic
hedth. Unilaterd remova of domestic procurement or other restrictions affecting
the U.S. shipbuilding and repair industry isinadvisable without a comprehensive
nationa maritime vison.

3. TheU.S. Navy should consider reforming current procurement practicesto
reward mgjor defense shipyards for increasing productivity and/or reducing costs.
Concurrently, long-term stability and predictability in DoD ship procurement
budgets are essential. A panel of experts from both the legidative and executive
branches and the shipbuilding industry should be established to determine how to
achievethisgod. Thisinitiative could potentidly provide substantid savings for
the Department of Defense and U.S. taxpayers.

4. TheU.S. Navy, the Maitime Adminigtration, the shipbuilding industry, and
indtitutions of higher learning should work together to develop along-term R&D
plan that supports the nationd maritime vision. The plan should address
advanced ship concepts, platform efficiencies, improvements to manufacturing
productivity, academic curriculato train the future workforce, and incentivesto
develop and maintain aworld-class industry and associated R& D infrastructure.



The plan should build on the Maritime Technology program (MARITECH) and
its successor venture, the National Shipbuilding Research Project Advanced
Shipbuilding Enterprise, both of which have promoted joint cooperation between
government and industry.

. The progress of the Kvaerner Philadel phia Shipyard should be monitored to
determine if modern European shipbuilding practices can effectively be gpplied in
the United States for economic benefit. Elements to be monitored should include
the following: 1) the utilization of the workforce in light of the great reduction in
job titles; 2) the ability of the outside education environment to train entry level
employees; 3) the development of mgor turnkey subcontractors, and 4) Kvaerner
Philadephids productivity relative to other American and international shipyards.

. Similarly, anumber of recent joint ventures between U.S. and foreign
shipbuilders should be monitored for potentia industria base benefits for both
commerciad and military applicability.

. The U.S. Coast Guard's Degpwater Project has the potentia to promote national
economic interests such as vessdl and sub-system exports, domestic and
internationd partnering opportunities, and efficient shipbuilding. TheU.S.
Department of Commerce, Bureau of Export Adminigiration is cooperating with
the Coast Guard to help achieve these gods.



