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THE SHIPBUILDING INDUSTRY

This section of the report provides an overview of the shipbuilding
industry, placing into perspective the cost problems experienced in naval
ship construction. It describes the nature of the industry and its problems,

emphasizing:

The concentration of the industry as reflected by an
increasingly limited number of shipbuilders

The sudden, erratic movement in labor and material cost
that has impacted shipbuilders worldwide

That NAVSEA's inability to accurately estimate costs in
the recent environment is shared by shipbuilders in the

U.S. and other countries

General background date is also provided for reference purposes in under-
standing the environment within which NAVSEA must estimate future ship

construction costs.




li= SHIPBUILDING IS A HEAVY FABRICATION INDUSTRY PRODUCING
SMALL NUMBERS OF EXPENSIVE, COMPLEX UNITS OF OUTPUT

The ship construction industry exhibits many of the choracteristics
usually associated with the construction of commercial buildings and other
land-based facilities of special nature, usually one-of-a=type design.
Instability of the market within which construction firms operate has been
recognized as o major impediment fo fechnological advances and produc-
tivity. Involved are large, complex and expensive projects for only one,
or af best a limited number of similor products. The nature of the industry
limits use of jigs, fixtures and automatic tools such as employed extensively
in production line industries such as automotive products and the airframe
industry.

(1) Due To lts Heavy Construction Orientation, Shipbuilding

Permits Only Limited Application Of Automation And
Mechanization

Shipbuilding is a highly labor intensive industry where
manual and supervisory skills are vital, Modern shipyards may be
laid out for continuous, but not necessarily straightline steel flow.
Continuous sequencing cannot always be maintained, particulorly
in the building of naval ships. Due fo the usual demand for rela-

tively small numbers of ships in any one production group, and the




need to make modifications in successive ships to suit commercial
trade or military requirements, it is difficult to justify investment

in costly special tools. Also, orders for standard or repetitive ships
may be unobtainable in a timely manner to assure continuous ship-
way production, hence stops and startups are a frequent occurrence.

This applies to both commercial and naval ship construction.

It is difficult to increase the capital/labor ratio, particularly

in an atmosphere of uncertain yearly ship demand.

However, it should be noted that, in the past few years,
U.S. shipyards have invested large amounts of capital in modern-
izing facilities. And, when ship orders are available, they are
able to produce runs of duplicate ships.

(2) Limited Automation And Mechanization Applies To Ship-
building In All Countries

Even the highly publicized modern shipyards in Japan,
Sweden, United States and other countries are unable to extensively
use mechanized manufacturing processes for anything other than
fabricating steel which ultimately is then assembled is larger modular
segments, These modules are invariably regulated and adjusted by

hand in the final shipway or construction dock. Machinery and

A=3




equipment are usually purchased from non-shipyard sources, thus
the shipyard's share of the commercial ship contract is often less
than half of the total contract price.

(3) Availability And Cost Of A Stable And Skilled Labor Force

ls Affected By Economic Conditions In Both The Shipbuilding
And Commercial Construction Industries

Shipyards are continually foced with cyclical lay-offs,
while simultoneously undertaking large and costly training programs
to assure skilled worker availability at a later period. Attrition in
these training programs is very high, especially among welders,
steelfitters, electricians, machinists and pipefitters who gravitate
to higher paying industries with opportunities for considerable
overtime. Also, recent Federal pension regulations permitting

transfer of pension funds has reduced interest in service tenure.

Labor force stability is a critical element. Yet, volatility
of the shipbuilding and repair labor force resulting from cyclical
ship construction contracting and loss of skilled workers to higher
paying industries is evidenced by the high monthly labor turnover
rates. As shown in Table A,1, turnover is almost double that of the

manufacturing industry.
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TABLE A.]

LABOR TURNOVER (1)

(Per 100 workers per month)

: SHIPBUILDING
YEAR MANUFACTURING AND REPAIR
1960 8.1 22.6
1965 8.4 18.8
1966 9.6 177,
1967 9.0 17.5
1968 9.2 17.7
1969 %6 16.3
1970 8.8 15.4
1971 8.1 17.2
1972 8.6 15.9
1973 9.4 15.4
1974 9.0 13.9
1975 78 12:2
1976 #ail 12.5 (thru

October)

SOURCE: Bureau of Labor Statistics, Employment and Earnings

(1) Labor turnover is the total of accessions (new hires
and rehires) and separations (quits, lay-offs,
terminations, deaths, disability and retirement).




The effect af the Merchant Marine Act af 1970 with its
increase in ship canstructian and the large naval programs has been
to reduce the shipbuilding and repair labar turnaver from 22.6 per-
cent per month in 1960 to an average af abaut 13 percent in 1975
and 1976. Undoubtedly, some portion of this impraved stability
results from the higher unemplayment during these two years.

(4) Wages For Comparable Skills In U.S. Shipbuilding Are

Lower Than in Contract Building Consfruction, Causing
A Drain Of Skilled Workers

Comparative industry wages shown in Table A, 2 represent
gross average hourly earnings ar take=home pay during the periad
of 1967-1976. This figure includes incentives, avertime and late
shift pay, but does not include fringes ar irregular bonuses and
hence does not represent the full cost af each emplayee. Average
hourly earnings, however, are o reasonable indicator of relative
labar costs. During this 1967-1976 period, shipbuilding wages in
the U.S. increased 74 percent campared ta 89 percent far cam-
mercial construction. The wage gap between these twa industries ==
competing in an averlapping labor market -~ remains appreciable.
This will have the effect aof draining skilled warkers fram ship=

building to contract construction,
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Year

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

Percent
Increase

1967-1976

TABLE A.2

AVERAGE HOURLY EARNINGS IN SELECTED INDUSTRIES
1967-1976

Transportation

Shipbuilding and Public Durable Manu- Contract

& Repair Utilities Goods facturing Construction
$3.44 $3.24 $3.00 $2.83 $4.11
3.58 3.42 3.19 3.01 4.41
3.81 3.64 3.38 3.19 4,79
3.96 3.85 3.55 3.% 5.24
4.12 4.31 3.79 3.57 5.69
4,36 4,64 4.06 3.81 6.03
4.61 5.04 4,34 4.08 6.37
4,98 5.43 4,69 4.4] 6.75
5.51 5.92 5.14 4.81 7.25
6.01 6.46 5.80 3%y 7.68
74 99 83 83 89

SOURCE: Bureau of Labor Statistics, Employment and Earnings

Total
Private

$2.68
2.85
3.04
3.22
3.44
3.67
3.92
4.22
4.54

4.87

82




It is noted, however, that during the past few years the
yearly percenfage of increase has been generally greater for ship-
building than for contract construction. Based on recent trends, it
is anticipated that U.S. shipyard wages will by the mid-80's be
more nearly equivalent to wages in contract construction.

2. MERCHANT SHIP CONSTRUCTION IS CONCENTRATED IN A
HANDFUL OF COUNTRIES

The number of major shipbuilding countries worldwide tends to be
relatively few. This reflects the relatively small yearly output of approx-
imately 2000-3000 ships* worldwide, with a much smaller output of major
naval ships. Such level of output cannot support many competitors, and as
will be described, historical market penetration has resulted in one country
dominant in merchant construction.,

8D The Rate Of Growth And Character Of international Trade
Drive The Demand For Merchant Shipbuilding

Intemational trade is the stimulant for international ship-
building. The volume of international trade, measured in dollar
value of shipments, has increased at the annual average of 18 per-
cent over the past ten years, Dollar increases during 1973 and

1974 were exceptionally large, caused in part by the higher

* 2000 DWT or more




inflation rates in these years. However, there was a considerable
drop in 1975, when o trade increase of only 3.4 percent was in=

dicated which reflected world conditions.

The greatest overall trade growths have been in bulk and
liquid cargoes which resulted in the construction of large tankers
and bulk carriers in the 1970's. Shift in trade patterns and projec-
tions have had significant effects on charter and freight rates and
hence volume of new construction orders. Typical is the quad-
rupling of crude oil prices during the past two years which lowered
the importation of fuel oils by the industrial nations, either on an
actual or growth rate basis. The tremendous lay=up of tanker
tonnage (over ten percent of total world tonnage) and to a lesser
extent dry cargo tonnage as shown in Table A,3 and the consequent
reduction and cancellations of many VLCC orders have created

chaotic conditions among the major world shipbuilders.

Other factors that affect the shipbuilding market, which may
be called "step functions, " are caused by some new or totally
unanticipated occurrences, good, or bad. In addition to the afore=
mentioned oil prices, "step functions" could include growing mari-

time nationalism, currency devaluations, bilateral shipping




TABLE A,3

WORLD LAID-UP TONNAGE

(000's DWT)
Dry Cargo Tonker Total
Oct. 1974 404 915 1,319
Jon. 1975 459 3,602 4,061
Apr. 1975 2,920 17,189 20,109
July 1975 7,140 29,609 36,749
Oct. 1975 8,250 34,894 43,144
Jon. 1976 8,137 41,422 49,560
Apr. 1976 8,408 44,797 53,204
July 1976 6,809 42,813 49,622
Oct. 1976 4,979 32,867 37,846
Jan. 1977 5,832 30,291 35,823
Apr. 1977 5,967 26,254 82,22

SOURCE: Seatrade
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agreements, closing of critical waterways (i.e., Ponoma and Suez
Canals) and new concepts of transportation, among others. Any of
these factors can cause significant changes in the market price

which can be unrelated to cost.

While the amount of laid=up tonnage is slowly decreasing,
it is estimated that the demand for large international tankers will
not return until at least 1985, with the present shipbuilding require=-
ments being confined to limited numbers and total tonnages of small
tankers, bulk carriers and special type cargo ships. The June 1977
issue of "SEATRADE" states "no light yet at the end of the tanker
market tunnel." Mcu"\y owners are scrapping the smaller, over ten
year old ships, in part helped by high steel scrop prices in Taiwan,
as a means of reducing unprofitable tonnage.

(2) Eighty Percent Of Merchant Ship Deadweight Tonnage Now
On Order Is Concentrated In Nine Countries

As shown in Table A, 4, merchant ship construction is now
concentrated in relatively few countries. Almost two=thirds of ships
on order are in five countries = Japan, Sweden, U.S., Brazil,

and Spain.
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TABLE A.4

MERCHANT SHIPS ON ORDER BY COUNTRY

Counfrx

Japan
Sweden
U.S.A,
Brazil

Spain

Great Britain
France

Italy

Germany (GFR)
Total nine countries

World Total

AS OF JUNE 1977

% of Total
DWT on Order Worldwide Orders
(000's of DWT)

23,399 32.9
6,621 9.3
5,968 8.4
5, 130 702
4,786 6.7
3,918 5.5
2,906 4.1
2,036 2.9
1,899 =7

66,288 79.8

71,044 100.0

Source:  "Ships on Order”, The Motor Ship, July 1977,




It should be noted that total deadweight tonnage alone does
not indicate the relative value of shipbuilding business in any one
yard or country, Shipbuilding must also be evaluated in terms of
price or complexity of construction to reflect man=hours and
materials == though public availability of such contracting informa=

tion is very limited in the maritime market.

Furthermore, as shown in Table A,5, the average size of
ships on order or building has risen from about 30,000 DWT in 1947
up to 78,000 DWT in 1974 which reflects the increasing quantity of
VLCCs (Very Large Crude Carriers) being constructed during that
period. In 1976, the average size dropped to about 54,000 DWT
which reflects a dearth of new VLCC orders and the current interest
in ships of somewhat smaller size. By July 1, 1977, the average

merchant ship was down to about 33,300 DWT.

To illustrate the effect of ship size, type and complexity on
costs, the international price of constructing a 250,000 DWT tanker
is approximately $250 per DWT, a 20,000 DWT container ship
about $2000 per DWT,and a 35,000 DWT bulk carrier about $375

per DWT,




TABLE A,5

WORLD SHIPS ON ORDER OR BUILDING (1963-1976)
as of October 1 of each year
2000 DWT or larger

: Average

Year No. of Ships OWT DWT per Ship
(000)

1967 1,957 59,185 30,240
1968 1,822 69,066 37,900
1969 2,299 91,248 39,690
1970 2,593 114,190 44,040
1971 2,817 141,650 50,280
1972 2,276 138,162 60,700
1973 2,615 200,705 76,750
1974 Sept. 1 3,007 235,444 78,300
1975 2,720 166,981 61,390
1976 2,461 113,996 46,320
1977 July 1 2,133 71,044 33,310

SOURCE: "Ships on Order, " The Motor Ship, July 1977




(3) Japan Is The Largest Shipbuilding Center, Accounting For
One Third Of Merchant Ship Deadweight On Order

Japan has rapidly risen to be the largest commercial builder
in the world with a current orderbook of about 33 percent of the
international yearly tonnage of which 84 percent is for export, and
has replaced the United Kingdom as the leader in this business
during the post World War |l period, There are over 70 shipyards

building oceangoing vessels in Japan.

in the past several years, however, the Japanese shipbuilding
industry has been hard hit by the slump in new construction andrise
in labor costs. Orderbooks of Japanese shipyards are seriously
depressed, and the Japanese government has been actively seeking
ways to improve the situation. Japanese shipbuilders are
actively pursuing investments in shipbuilding facilities in lower
Jabor cost countries. Kawasaki, for example, has just negotiated a
joint venture to build a large repair yard in the Philippines, and
other Japanese yards have growing interest in other Philippine ship-

building facilities.
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(4) U.S. Shipbuilders Have The Third Largest Orderbook,
Accounting For 8.4 Percent Of Merchant Deadweight
Now On Order

In terms of percent of world deadweight tons on order, U.S.
shipyards have risen from eighth to third place since 1972. This
reflects an increase in the U.S. orderbook from 3.9 million DWT as
of September 1972 to 6.0 million DWT as of July 1977. During the
same period the world orderbook fell from 138 million to 71 million
DWT.

(5) Northern European Shipbuilders Have Been Very Hard Hit
By The Worldwide Ship Construction Slump

Sweden's orderbook has fallen to about one third the 1973
level. German shipbuilders' orderbook has fallen to about one
quarter the 1973 level. These decreases in orders in hand have
prompted broad policy studies by government offices responsible for
maritime planning. There seems little doubt that substantial changes
in the structure and number of shipyards are to result from the policy

studies.




NAVAL SHIP CONSTRUCTION IS GEOGRAPHICALLY MORE
CONCENTRATED THAN MERCHANT CONSTRUCTION, WITH
THE UNITED STATES AND SOVIET UNION ACCOUNTING FOR
MOST OF THE PRESENT ACTIVITY

Published statistics on naval construction are not as readily available

as in the case of merchant work. But it can be concluded that naval con=-

struction is concentrated in few countries.

) Over The Period 1964-74 The Soviet Union And The United
States Constructed 249 And 163 Naval Ships Respectively

During this period, dramatic increases in Soviet defense oriented
spending was seen. In addition, the Soviet shipbuilding program was ex-
panded to the extent that currently their navy consists of a larger num-
ber of ships that any other in the world. A major achievement of the
Soviet building program occurred during 1970 when their nuclear sub-

marine fleet exceeded that of the U.S. in number of ships.

Table A.é provides a comparison of U. S. versus U.S.5.R.

principal naval ships built during 1964 - 1974,
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TABLE A.6 ‘

COMPARISON OF NAVAL SHIPBUILDING
U.S. VS, U.S5.5.R. DURING 1964-1974

Soviet U.S.

Aircraft Carriers 0 2
Other Aviation Ships Z - S
Cruisers ' 16 16
Destroyers 27 6
Frigates (oceon escorts) 57 61
Nuclear Strategic Missile Submarines 45 28
Nuclear General Purpose Submarines 56 45
Conventional Submarines _46 _0

TOTAL 249 16
* 2 Guided Missile - Helicopter Carriers (CHG)
i 5 Amphibious Assault Ships (LPH)

In addition to the principal combatants shown above, Soviet ‘

small combatants, auxiliaries, and other amphibious craft showed an
increase of over 1,000 for that period while the United States

increased by only 112,

Testimony on several occasions before the Defense Subcom-

mittee of the Committee on Appropriations during 1977 revealed




additional facts regarding shipbuilding in the Soviet Union. The
Soviets have the largest, most modern submarine yards in the entire
world, having expanded from two to four yards since 1966, Addition=
ally, almost all of the 11 principal Soviet building yards have under-
gone major modernization during the past five years, Currently only
two shipbuilding yards in the United States are building nuclear

submarines.

In the area of demonstrated capability, the Soviets have de-
livered over 800 surface combatants, amphibious eraft and mine war-
fare compared to U, S. deliveries of 172, Admiral H. G. Rickover,
U.S.N. stated in his testimony before the House Appropriations Com=-
mittee on March 24, 1977 that the Soviets have a "nuclear submarine
production capability of 20 ships a year on a single shift basis".
Further evidence of Soviet accomplishments in shipbuilding is seen in
the fact that currently the Soviet fleet of nuclear ballistic missile
submarines is 50 percent larger than that of the U, S. The Soviet
shipbuilding industry is delivering SSBNs at a rate of six per year.
The U. S. on the other hand has not delivered any SSBNs in the past
ten years. Current U. S. submarine programs are based on a projected

combined delivery rate of three to four SSN/SSBNs per year.




(2) Other Countries Are Constructing Naval Ships, But Not
On The Same Scole As The U.S. And U.S.S.R.

A review of "Jane's Fighting Ships" 1976-1977, reveals that
the primary nations having naval ships built at this time number approxi-
mately 30. The countries showing the largest current building

progroms include:

Total Number Number of Total
Country Being Constructed Significant Combotants *
People's Republic 58 14
of China
United Kingdom 30 16
France 25 21

* Includes carriers, cruisers, destroyers, frigates, corvettes, submarines.

As shown in Table A.7, U.S. naval ship construction activity is
much greater than that of other free=world nations. The U.S. program
planned for FY 1978 is about $6 billion == as compared to $3.7 billion

for 1976. No comparable increase appears to be planned in the other

NATO countries.
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TABLE A.7

COMPARISON BY COUNTRY OF NAVAL EXPENDITURES
(in Millions of U.S. Dollors

Increase (Decreose)

1972 1974 1972 - 1974
United Stotes $3013.2° $3508.4* $495.2
Belgium 1.7 26.9 15.2
Denmork 17.1 43.7 26.6
West Germony 170.1 204.8 .7
itoly 29.6 73.5 43.9
Netherlonds 46,2 121.7 75.5
United Kingdom 6.2 446.1 49.9

Increose (Decreose)

_ISLI |_9_7_6 1974 - 1976
United Stotes $3508.4 $3928.0° $ 419.6
Belgium 26.9 52.0 25.1
Denmork 43.7 51.8 8.1
West Germony 204 .8 253.3 48.5
itoly 73.5 83.9 10.4
Netherlonds 121.7 92.3 (29.4)
Unired Kingdom 4461 435.6 (10.5)

* Sources for United Stotes figures:

{¥) Historical Budoet Doto; April 1976; OP924E5 U.S. Novy pg. 50

(2} Deportment of Defense Appropriotions of 1577; Reorings before
Subcommittee of the Lommittee on Appropriotions - House of
Representotives, Port 5 Procurement; Morch 1976 pg. 641

The number of naval ships being constructed or planned in all NATO
countries is shown in Table A.8. Although a few countries have ambitious
current programs and future plans, the general relionce on U, S, naval

strength is obvious.
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4, THE U.S. SHIPBUILDING INDUSTRY IS A HIGHLY CONCEN-
TRATED INDUSTRY LARGELY DEPENDENT ON GOVERNMENT
GENERATED PROGRAMS

Considerable information has been published in recent years on the
U.S. shipbuilding and repair industry. The Report of the Commission on
American Shipbuilding dated October 1973, the 1974 Hearings of the
Seapower Committee of the House Armed Services Committee, and the
Annual Report on the Status of the Shipbuilding and Repair Industry of the
United States 1976, by the Coordinator of Shipbuilding, Conversion and
Repair, Department of Defense (DD = | & L (A) 1141), are all excellent
summaries of the industry and the nature of its work.

(N U.S. Shipbuilding Is A Moderate Sized Industry And s
Not A Major Factor In The World Export Market

Virtually all commercial tonnage constructed in the United
States is for U.S. flag operation, either under financial aid programs
or under the protection of cabotage laws which specify all inter=
coastal and non-contiguous traffic must move in domestically built
ships. The industry's consistently largest customer has been the
U.S. Navy. In addition, most U.S. owners desire specially designed
ships. As a result, many yards have a greater capability to build

one-of=a=kind of the more sophisticated ships than for mass=production
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as is more common abroad.

U.S. shipyards are normally unable to compete in the inter=
national market. Only during critical periods, such as the closing
of the Suez Canal, when foreign yards were unable to accept new
tanker orders, did the U.S. enter the export market. Similarly,
in the late 1960's ond early 1970's, the advonced technology in the
design and construction of oil drilling rigs and off-shore supply boats
enabled the U.S. yards to build these for export. The foreign ship=
yards have since acquired this expertise and these marine platforms
and vehicles are now competitively built abroad. There has been
recent increase, however, in the sale of U.S. built, sophisticated
naval ships to foreign nations, such as Saudi Arabia, Australia and

others.,

The industry is defined by the Standard Industrial Classific=

ation Manual (SIC Code 3731) as:

"Establishments primarily engoged in building
and repairing all types of ships, barges and
lighters, whether propelled by sail or motor
power or towed by other croft. This industry
olso includes the conversion aond alteration

of ships. Establishments primorily engoged

in fabricating structural assemblies or compon-
ents for ships, or subcontractors engoged in
ship painting, joinery, carpentry work,
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electrical wiring installations, etc. are classified
in other industries. "

(NOTE: Boat building and repairing are excluded and are
in a separate category, SIC Code 3732.)
As of March 1, 1977, private shipyards employed 175,500
workers and U.S. Naval Shipyards employed 67,500 workers.
Table A.9 shows various production trends for the industry over the

past 11 years.

U.S. shipyards are becoming increasingly dependent upon
naval shipbuilding work, especially with the current reduction in
commercial shipbuilding backlogs. Historically, most yards have
concentrated on either commercial or naval work with a preference
for commercial work. Others will combine these programs as a
means of maintaining labor continuity and lower overhead. Dual
programs usually require additional work skills and separate manage~

ment teams which increase costs and add complications.

Such yards as Newport News and General Dynamics-Electric
Boat are involved in the construction of complex nuclear naval ships
with Newport News also undertaking major commercial construction.
Ingalls/Litton, formerly involved in building nuclear submarines,

is now emphasizing the construction on non=nuclear destroyers (DD)
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and amphibious assoult ships (LHA). Yards such as Todd and Bath
are constructing a mix of commercial and naval ships with an

historic preference for naval ships.

Others such as Avondale, Bethlehem, NASSCO and General
Dynamics (Quincy) have built or are building both types, but usually
appear to prefer commercial work when available. On the other
hand, Sun, Seatrain and the large Great Lakes shipyards have in-
dicated little interest in naval ships. In the overall, the type of
ship construction being undertaken will depend upon the availability
of work, hence the shipbuilding industry is highly dependent upon o

continuity of military work and subsidized construction.

The U.S. shipyard value of yearly unfinished new construction
work on merchant ships (1,000 gross tons and larger) and naval ships
(1,000 light displacement tons and larger), as of January 1, 1977,
is shown in Table A,10. The value of yearly unfinished work has
grown from $2.3 billion in 1967 to $9.9 billion in 1976, with a

slight anticipated reduction to $9.7 billion during 1977.

The Shipbuilders Council of America has forecast that in the
January 1, 1977 to December 31, 1981 period, the average yearly

U.S. shipyard revenues (value of work done excluding customer
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TABLE A.10

MERCHANT AND NAVAL VESSELS
BUILDING OR ON ORDER IN PRIVATE U. S. SHIPYARDS

Ships of 1,000 Gross Tons and Larger
(As of Jonuary 1, 1977)
(Dollars in Millions)

Merchant Vessels Naval Vessels

Value of Value of Total Value of
Year Unfinished Work Unfinished Work Unfinished Work
1967 $ 543 $1,751 $2,294
1968 788 1,649 2,437
1969 800 1,700 2,500
1970 765 1,719 2,484
1971 765 1,925 2,690
1972 1,058 2,29 3,28
1973 2,950 3,160 6,110
1974 3,770 3,603 7,373
1975 4,350 5,424 9,774
1976 3,400 6,500 9,900
1977 2,930 6,802 9,732

SOURCE: Shipbuilders Council of America
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furnished material and nonship products) will come within the

following ranges:

Estimated Annual Average (Millions of Dollars)

_MERCHANT FLEET

Ship Construction
Tankers

LNG Carriers

Dry Cargo/Other Oceangoing Ships

Small and Nonpropelled Ships
(including barges)
Great Lakes Ships
Ship Repair & Conversion
Subtotal

NAVAL FLEET

Ship Construction & Conversion
Ship Repair & Alteration
Subtotal

OTHER SHIPWORK

Offshore Drilling Units (including
production platforms)
U.S. Coast Guard, Corps of Engineers,
Fisheries, etc.
Subtotal

Aggregate Total

A=29

Low High

$ 250 § 420
160 250

65 235
420 580
80 100
500 800
$1,475 $2,385
$1,900  $2,300
650 850
32,500 - $3,150
50 150

80 200

$ 130 § 350
$4,155  $5,885




(2) Average Employment In Private Yards Hos Increased 28 Per-
cent Between 1971-1976, Reflecting The Higher Level Of
Ship Construction Activity

The impact of the Merchant Marine Act of 1970 and the
larger naval building program is found in shipyard employment data.
Table A.Tlindicates employment over the past several years in major
private shipyards throughout the five shipbuilding regions in the
United States. Increases in average shipyard employment have been
significant over the past five years, particularly in light of general
stagnant economic trends during this period. The greatest increase

(31 percent between 1971-76) has taken place in East Coast shipyards.

Naval shipyard employment is shown in Table A.12. Em-
ployment levels started o decline in 1969 which continued through
1973 ond have remained relatively steady since then. The figures
reflect the closing of two shipyards and the cessation of new naval
ship construction. The eight remaining Naval Shipyards are
presently confined to the overhaul and conversion of naval ships
which represents about two-thirds of the total yearly Navy ship
repair and conversion budget, with the balance aliotted to com-

mercial shipyards.
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TABLE A.11

AVERAGE PRIVATE SHIPYARD EMPLOYMENT 1966-1976
(in thousands)

North South Great Lokes
Year Total  Atlontic  Atlontic Gulf Pacific & Inland
1966 143.6 52.6 24.8 35.6 49,7 9.9
1967 140.,0 48 .4 26.1 34.8 20,7 10.0
1968 141.0 46,2 27.0 36.5 22.4 8.9
1969 142.0 45.8 26.0 b 25.2 7.4
1970° 182.7 43.6 23.2 38.8 20.3 7.6
1971 130.6 40.4 23.3 43.2 16.4 7.3
1972 138.1 89 .3 28.9 46.6 15.7 7.6
1973 143.9 39.5 29.8 48.7 16.9 8.9
1974 154.9 44.7 27.7 48.9 22.8 9.7
1975 153.6 49,2 25.4 45.0 24,9 9.2
1976 166.8 56.9 26.5 45.2 26.6 11.6

SOURCE: Shipbuilders Council of America,
Statisticd Quarterly, First Quarter
1977
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TABLE A.12

NAVAL SHIPYARD AVERAGE EMPLOYMENT

(All Employees in Thousands)

San Froncisco
Puget Sound

Bos ton (1) Norfolk, Los Angeles
Year Total  Portsmouth, Philadelphic  Charleston Pear| Harbor
1966 85.4 25,5 19.3 40.6
1967 94.5 27.8 209 45.2
1968 95.2 28.5 21,7 45.0
1969 9%.0 27.6 20.6 42.8
1970 83.0 24.4 19.1 29.5
1971 7849 20.8 18.5 36.2
1972 791 18.7 V7% 33.7
1973 64.5 16.1 17.3 3l
1974 64.4 1&.7 18.5 32.2
1975 64.6 13.4 18.6 32.6
1976 65.4 13.7 18.9 32.8
1977 (Mar.) 67.5 14.2 1955 33.8

(M

Hunter's Point closed June 29, 1974 and
Boston closed July 1, 1974,

SOURCE: Shipbuilders Council of America, Statistical
Quarterly, First Quarter 1977, Bureau of

Labor Statistics
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(3) Over The Past Ten Years, Material And Wage Escalation Has
Been A Major Factor In Driving Up U.S. Shipbuilding Costs

In the period of 1967 through 1976, U.S. shipbuilding and
ship repair average hourly earnings have increased from $3.44 to
$6.01 per hour, or a total of 74 percent (see Table A .2), The annual
rate of increase has been accelerating during the 1974 to 1976 per=
iod, These hourly earnings do not include fringes which have been
increasing at twice the annual rate of earnings. Fringes over the
past six years in @ major U.S. shipyard had a compounded overage
growth of 13.8 percent per year as compared to 6.3 percent for
direct labor pay. In 1975, they averaged 35 percent of the annual

pay of direct employees.

Shipbuilding materials, as measured by the weighted BLS
shipbuilding material index, have also increased at a high rate in
the same 1967-1976 period. This index increased 95
percent, which is higher than the 82 percent increase in the whole-
sale industrial price index over the same period and considerably
higher than the consumer price index (see Table A .13). The Navy
advises that ship components and certain materials have increased at
a rate greater than the BLS material index. This is partly borne out

by the Iron and Steel (Group 10-1) Index which increased 116 percent
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TABLE A.13

MATERIAL COST INDICES
(Average for Yeor)

BLS 2)
Wholesale Price iron & Steel (1) Shipbuilding Material
Percent T Percent T Percent
Yeorly Yeorly Yeorly
Yeaor Index increase index Increase index increase
1967 100.0 - 100.0 - 100.0 -
1968 102.5 2.5 101.9 1.9 102.2 2.2
1969 106.0 3.4 107.0 9.0 106.5 4.2
1970 110.0 3.8 -115.1 7.8 113.4 6.5
1971 114.0 S 121.8 5.8 118.9 4.9
1972 117.9 3.4 128.4 5.4 123.3 3.7
1973 125.9 6.8 136.2 6.1 128.9 4.5
1974 153.8 7 ) 178.6 31.0 159.6 23.8
1975 171.5 e 2010 .1 12.6 182.9 14.6
1976 182.3 6.3 215.9 7.3 195.0 6.6
increose
1967-76 B82.3% 115.9% 95%
Averoge
Annual
Growth 6.9% 8.0% 7.7%

(1) Group 10-1 of Wholesale Price index
(2) BLS Weighted Shipbuilding Index used for contract escalation

SOURCE: Bureou of Lobor Statistics
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over 1967-1976. The average  annual growth rate for the Whole=-
sale Price Index was 6.9 percent, the Iron and Steel Index was 8.0
percent, and the BLS Index was 7.7 percent. This shows 1974 and

1975 as being critical material inflation years.

The Maritime Administration in its Reports to Congress on
"Relative Cost of Shipbuilding in the Various Coastal Districts in
the United States" for 1973, 1974, 1975, 1976 and 1977 has estab-
lished basic costs of an 89,000 DWT tanker for yearly comparisons.
In this five year period, it was estimated that shipbuilders' costs
had increased 86 percent. The cost of ship's steel had increased
68.1 percent. Total ship material costs increased approximately 95
percent, with an annual growth rate of 18.5 percent, which is
considerably greater than any of the aforementioned indices. A
comparison of the various material growths over the past five years

indicates the following:

Increase Average 1976
1972-1976 Annual Growth

Growth Rate Rate
MarAd Material Increase 95.0% 18.5% 6.5%

(FY 1973-1977)

Wholesale Price Index 54,6% 10.9% 6.3%
iron and Steel Index (10-1) 68.1% 13.6% 7.3%
BLS Material Index 57.0% 11.4% 5.8%
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Thus, most shipbuilding materials are increasing at a greater rate

than indicated by both the Wholesale Price and BLS Material Indices.

During the critical inflationary period, the term double~digit
was a misnomer by implying inflation somewhat in excess of ten
percent. In reality, many selected materials increased inordinately
in one year. The impact of this inflationary period on the ship=-
building industry has been understated and underestimated. Its impact
is still being felt in current prices of ships.

(4) New Commercial Ship Construction Orders In The U.S. Are
Dropping From The 1974-1976 High Period

As of January 1, 1977 there were 71 merchant ships (1000
gross registered tons (grt) or larger) on order or under construction
totaling 4,200,923 grt, most of which are being constructed with
government financial assistance. This is a reduction from 96 ships
totaling 5,064,011 grt two years earlier. All things considered,
however, the merchant shipbuilding program has expanded consid-
erably under the revised Merchant Marine Act of 1970, In addition,
the average size of ships built in the U.S. has materially increased,
due basically to the construction of larger tankers. At present many

shipyards are working off their backlogs and the orderbook as of
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January 1, 1977 has decreased considerably from the 1975 peak.

The present highly competitive nature of dry and bulk cargo
shipping has forced down charter rates and many U.S. operators are
hesitant to expand or replace their fleets at this time, other than
those engaged ip carrying oil in the coastal trades. There are, at
present, considerable government appropriated subsidy funds avail=-
able from prior budget years, with only limited operator interest.
Enactment of cargo preference laws would result in additional commercial

ship construction, depending upon the percentage of carge to be

carried in the U, S. flag built vessels.

U.S. Merchant shipbuilding trends in the 1966=1977 period

are shown in Table A.14.

(5) More Than Half Of New United States Construction Is For
Naval Ships

As of January 1, 1977, the U.S. private yards had on order
or under construction 88 Naval ships (1000 light displacement tons
and over) totaling 712,000 light displacement tons (Idt). Compor=~
able figures on January 1, 1976 were 76 ships of 690,000 Idt. The
Naval shipbuilding progrom has been greatly increased for Fiscal
Year 1978, and it would appear to assume a continuation at this

high rate over the next few years. These programs should utilize

A=37




TABLE A.14

MERCHANT VESSELS BUILDING OR ON ORDER IN. PRIVATE SHIPYARDS
Ships Of 1,000 Gross Tons And Larger
(as of Janvary 1977)

Approximate Value
Year Number of Ships Tons in Thousands of Unfinished Work

(grt) (Dollars in Thousands)
1966 45 551 501,000
1967 48 634 543,000
1968 64 1,221 788,000
1969 63 1,506 800,000
1970 49 1,399 765,000
1971 49 1,609 765, 000
1972 59 1,819 1,058,000
1973 88 2,879 2,950,000
1974 97 4,010 3,770,000
1975 %6 5,064 4,350,000
1976 79 4, 649 3,400,000
1977 71 4,200 2,930,000 (1)

(1) Estimated

SOURCE: Shipbuilders Council of America
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some of the surplus capacity becoming available through the present
reduction of commercial shipbuilding orders. However, enactment
of cargo preference legislation would limit the number of potential

yards interested in undertaking naval construction.

Table A.15 indicates the trend of Naval shipbuilding in the
U.S. since 1966, as well as the approximate value of unfinished

work for each year. .

The number of ships and tonnage does not necessarily reflect
the complexities of the programs. Naval ships may be relatively
small in terms of tonnage, yet require high cost equipment and
considerable skilled shipyard labor, hence resulting in a very high
cost per ton per ship.

(6) Naval Ships Are Considerably More Complicated Than

Commercial Ships And Therefore Require Greater Tech~
nical And Industrial Skills

Design and construction of naval ships is more complex than
for commercial ships. The technologies and skills used in con=-

struction of normal merchant ships usually include the following:

. Naval architecture

Marine engineering
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TABLE A,15

NAVAL VESSELS BUILDING OR ON ORDER IN PRIVATE SHIPYARDS

Ships Of 1,000 Light Displacement Tons And Larger

“(os of January 1, 1977)

Approximate Value

Year Number of Ships Tons in Thousands of Unfinished Work
(Idt) (Dollars in Thousands)

1966 106 573 1,387,000

1967 147 745 1,751,000

1968 134 686 1,649,000

1969 133 701 1,700,000

1970 108 621 1,719,000

1971 82 588 1,925,000

1972 64 529 2,225,000

1973 77 520 3,160,000

1974 56 526 3,603,000

1975 63 659 5,424,000

1976 76 690 6,500, 000

1977 88 712 6,802, 000(1)

(1) Preliminary

SOURCE: Shipbuilders Council of America
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Electrical and electronic engineering
Allied engineering fields

Steel fabrication and erection
Machinery assembly and installation

Electrical, electronic, navigational equipment
installation and interconnection

Piping system installation

Joinery and carpentry in crew quarters and work
spaces

Outfitting

Coating specialists

Naval ships are broadly divided into support or auxiliary

ships and combatant ships. In general terms, support ships resemble

merchant ships, with the addition of some special features inherent

in combatant ships. The most complex ships are in the combatant

category which require many skills well in excess of those usually

encountered in a strictly commercial yard or yards constructing only

naval auxiliary ships. Depending upon the ship type (DD's, CV's,

SSN's, LHA's, AD's, AOR's, etc.), the added technologies and

skills over those required for commercial ships could include:

More refined naval architecture

Ship silencing and shockproofing
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. Specialized electronic and weapon engineering

: Nuclear engineering

. Higher degree of planning

» Installation of more complex machinery

c Integration, installation and interconnection of

electronic and weapon equipment
’ More extensive checkout, testing and quality control

. Integration and installation of avionic equipment and
aircraft landing and recovery equipment

. Special qualifications in assembly and joining of
pressure hull materials

: Extensive metallurgical engineering
: Fabrication, installation and welding of materials
for nuclear systems

A significant portion of the naval ship cost is represented by
Government Furnished Material (GFM) such as weapons, communi~
cation system, propulsion systems, special machinery, etc. In
oddition to group procurement cost saving, these are frequently long
lead items, or those that require some degree of technological
development. Thus they may be ordered well in advance of awarding
the ship construction contracts. Notwithstanding long range GFM
procurement planning, it is sometimes desirable to make equipment

changes during planning and on occasion during construction.
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o COSTS OF SHIP CONSTRUCTION WORLDWIDE HAVE SHOWN
MARKED INCREASES OVER THE PAST TEN YEARS

International shipbuilding labor and material costs have risen signifi-
cantly over the past ten years, and depending upon the market conditions and
degree of governmental direct and indirect support, the price of ships will
continue to increase over the foreseeable future, Furthermore, these price
increases are not always uniform, which affects the competitive balance among
world shipbuilders.

M Inflation In Labor And Material Has Been A Major Cost Driver
For Ship Construction

As shown in Table A.16, Swedish labor costs are now the high-
est in the world, surpassing those in United States shipyards. Labor
costs in Japan, Germany, Netherlands and United Kingdom have also
risen substantially, especially since the 1970's, which reflect varying
exchange rates and inflationary trends over the past few years. During
the period of 1966 through June 1976, U.S. average hourly earnings
in shipbuilding and repair yards have increased about 74 percent,
whereas hourly earnings (in dollars) in Sweden, Netherlands, United

Kingdom and Japan have increased between 172 to 406 percent.
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TABLE A.16

quERAGE HOURLY EARNIN_GS IN MAJOR SHIPBUILDING COUNTRIES
1967-1976
(inU. S. dollars*)

United United West

Year States Sweden K ingdom Japan Netherlands GCermony
1967 3.44 2.45 1.1 0.75 Ha 42 1.31
1968 3.58 2.58 1.27 0.80 Taz] 1.35
1969 351 2.82 1.40 0.90 1.32 1.62
1970 3.96 3.1 Vo857 1.07 1.49 1.80
1971 4,12 3.40 1.85 1.25 1.81 2.12
1972 4.36 4.19 2.01 1.49 ey v 2.51
1973 4,61 4.95 2338 2.00 2.81 3.36
1974 4,98 5.44 2.72 2.64 3.44 3.87
1975 5.51 6.41 3.43 3.24 4,20 4,33
1976 6.01 7.05 3.16 4.05 4.33 4,42
Percent

Increase

1967-76 74 187 172 404 286 237

* Does not include fringes

SOURCE: Bureau of Labor Statistics =~ Foreign
Comparison Branch
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U.S. News and World Report in its July 18, 1977 issue

comments on soaring wage scales as follows:

"Soaring wage scales, big fringe benefits boost hourly labor
costs. Chase Econometrics figures for 1977: Sweden, $9.38;
Belgium, $8.71, with Americans, once the highest paid, in

third place at $8.48, followed by Holland's $8.05.

Belgians are expected to toke the lead in 1978 and keep it
through 1980. By then, the U.S. will have slipped to fourth
place. Decade's-end forecast == Belgium, $11.87; Sweden,

$10.75; Netherlands, $10.68; the U.S., $10.23.

The upswing in Belgian and Dutch labor rates is due to esca=
lator pacts that tie wages to rising living costs. Figures
published by the European Common Market Commission show
Belgium's labor-unit costs between 1973 and 1976 hurtling
upward almost twice as fast as in the U.S. or West Germony."

Material costs have also been offected by inflationary pressures.
Table A.17 indicates that major shipbuilding countries have had
wholesale industrial price increases in the range of 54 to 87 percent
over the past ten years. Most of these increases occurred in the 1971 -
1975 period, with West Germany and Netherlands showing the least
material inflation and the United States' increases being of similar

magnitude to those of Japan, Norway, Sweden and France.

Inflationary labor and material costs must be borne by the
shipyard and have driven the upsurge in ship prices witnessed in recent

years. The Maritime Administration Annual Report to Congress on the
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TABLE A .17

WHOLESALE INDUSTRIAL PRICE INDEX

(1966-1976)

Country Lronce Gemany _Japan

Base Year

= 100

1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976

Percent
Increase

1966-75

Percent
Increase

1971-76

1962

110.2
109.2
107.4
118.9
127.8
130.5
13645
156.6
202.2
190.8
204.8

86

57

Nether=
lands Norway Sweden U.S,
1970 1970 1970 1961 1968 1967
90.3 92:7 95 112 Jo3 98.5
89.4 $3.8 96 113 101 100,0
92.8 94,1 98 115 100 102.5
95.0 95.9 96 120 104 105,0
100.0 100.0 100 129 112 110.0
104.3 98.9 104 129 114 114.0
107.0 99.7 110 133 119 HiIA:S
114 .1 114.8 117 147 133 125.9
129.4 147.3 129 179 165 153.8
1355 149.6 135 187 178 171.4
140.8 156.8 146 201 193 182.3
56 69 54 79 87 85
35 58 40 56 69 60

SOURCE: Bureau of Labor Statistics
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Relative Cost of Shipbuilding in the Various Coastal Districts of the
United States indicates that the base cost to a shipyard of constructing
an 89,000 DWT commercial tanker in an East Coast shipyard has risen
from $25 million (without profit and escalation) as of June 1973 to
$46.5 million (without profit and escalation ) as of June 1977. This is

an increase of 86 percent over a four year period.

A United Kingdom trade joumal, Fairplay International Shipping
Weekly, has over many years estimated the cost of constructing a
standard 15-knot austere general cargo ship of 13,000 DWT. in o five

year period, the cost has increased approximately 200 percent.

(2) Increased Ship Complexity Has Also Added To Overall Costs

Cost increases in acquiring new ship tonnage have also resulted
from numerous improvements necessary to meet present day operating

requirements and competition. Typical of these cost drivers are:

3 mechanization

¢ single room crew berthing and overall improvement
in accommodations

. higher power and speed

maintenance reducing features such as improved
coatings, special materials, etc.

. ship construction features for added sofety and pollution
abotement
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. modern safety and navigational equipment
: more efficient cargo handling equipment
: EPA and OSHA

Similar cost drivers have also affected naval ship prices, plus the added

costs of improved weapons systems.

@) Market Condition Has A Great Impact On Final Price
Determination

Actual selling prices are not always related to cost, but strongly
reflect market and other shipyard business conditions. Some of the more
significant foctors, other than actual cost, affecting ship price deter-

mination are:

8 market conditions

. need for new work

. degree of direct and indirect government assistance
future follow=ship opportunities

» customer relationships

. competition

4 risks of escalation

g currency exchange rates

Evidence of this is found in the fluctuating price structure of the
popular 60,000 DWT "Panamax” Bulk Carriers, which are capable of
transiting the Panoma Canal under full load. Table A.18 indicates
price trends of these ships being constructed in Japan during 1966

through 1976, with international competition reflected in the $300 per
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TABLE A .18

TRENDS IN JAPANESE SHIPBUILDING PRICES
For 60,000 DWT "Panamax" Bulk Carriers

Year $/DWT Year $/DWT
1968 $ 125 1973 $ 225
1969 150 1974 325
1970 185 1975 375
1971 175 1976 300
1972 175

SOURCE: Trade Journals
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DWT price in 1976. When related to labor and material inflation
trends, the drop in ship prices appears unrealistic. European ship-
builders are accusing the Japanese of dumping ships on the international

market ot below construction costs.

As shown in Table A.18, the price of the "Panamax” Bulk
Carrier was considerably less in 1976 than in 1975, despite increases
in labor and material costs. In o seller's market, many international
shipyards have made tremendous profits, often to be followed by retrench-
ments in o buyer's market.

(4) Ship Prices Are Also Affected By Direct And/Or Indirect

Assistance Programs Of Various Governments

Government financial assistance to the maritime industry is
pervasive in the international shipbuilding community. This direct and
indirect assistance varies in magnitude. This issue of these aids has

been discussed in several international bodies.

The government aids may include some of the following in
varying forms, and may be granted to ship owners, ship operators,

shipbuilders, and manufacturers of marine materials and equipment:

: Direct ship operating subsidies to encourage additional
national ship construction
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. Direct ship construction subsidies
. Obsolete ship trade=~in allowances

. Official loan guarantees covering a substantial
portion of the cost

. Loans with interest at less than commercial rates for
domestic and/or export sales

: Special accelerated depreciation rates

: Tax~free reserve funds used for new ship construction
; Government sponsored ship replacement program

: Military ship procurement, conversion and repair

. Duty free imports of materials and equipment for

ship construction

5 Cargo preference schemes for national flag ships

i Material price controls and price structuring

: Government funding of marine R & D

; Laws requiring construction of national flag ships in

domestic yards for operation in nations' foreign and
domestic trade.

. Laws specifying that materials and component parts for
the construction of ships and their maintenance and
repair, as well as for food, stores and supplies be
purchased within the ship flag country.

Attempts to regulate, standardize or abandon this assistance

have been limited, especially as each of the competing nations is faced

with a curtailment of its shipbuilding activities. International over-
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production has been known and anticipated over the past several years.
Notwithstanding, the major countries, including Japan, have continued
to expand facilities and have been unwilling to face the inevitable.
Very recently, the Japanese govemment has agreed on a gradual
reduction of shipbuilding in future years. In addition, new
emerging shipbuilding countries also provide forms of financial assistance
or preferential cargo laws in the hope of establishing a future self-sup-
porting maritime industry. This cannot be assured and may well result
in financial loss in the highly competitive international maritime
industry .

6. COST ESTIMATING DIFFICULTIES HAVE BEEN EXPERIENCED BY

ALL SHIPBUILDERS DUE TO UNPREDICTABLE MOVEMENTS IN
CABOR AND MATERIAL COSTS

As was discussed in the preceding section, labor and material costs
in ship construction have been increasing significantly over the past decade.
But more important to this study is the fact that the rate of cost growth has
not been consistent. Many shipbuilders throughout the world have felt the
consequences of trying fo make accurate cost projections in a period of

erratic shifts in the cost of factor inputs.
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(1) The Relatively Consistent Growth in Labor And Material
Costs In The 1960's And Early 1970's Has Been Replaced
By An Erratic Pattern Over The Past Five Years

Labor and material cost in the major shipbuilding countries
tended to exhibit fairly consistent growth patterns between 1966~
1972. There are exceptions, of course. But perusal of Tables
A.16 and A.17 will indicate a relatively predictable, consistent

pattern of increase existed during this period.

Between 1972-74 both material and labor costs took a big
jump in all shipbuilding countries. Jopanese labor costs, for
example, increased $1.24 per hour during this period == an increase
of 62 percent. Material costs in Japan (as reflected by the whole~
sale industrial price index) increased over 47 percent during the
same period. Increases of similar nature were experienced by
European builders.

(2) The Erratic Pattern in Labor And Material Costs Has Created
Problems In Estimating In Japan

According to a senior cost estimating official at Kawasaki
Heavy Industries, estimates made by Kawasaki prior to 1973 "were
generally within 2-3 percent of the final price." But the unex~

pected rise in labor and material costs in the period immediately
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following the "oil shock" resulted in estimates "20 percent under

the final delivered price." According to this official they had
estimated escalation of material at 8~10 percent annually == whereas
actual experience was a sudden increase of 30 percent in a one year

period following the "oil shock."

Then the situation reversed itself. In an attempt to take the
more rapid factor cost increases into account, the firm "has over=
estimated recent ships by 10-12 percent." They had not anticipated

the sudden leveling=off in both labor and material costs.

The situation experienced by Kawasaki is graphically shown

in Figure A.1.

As a result of this more erratic pattern, Kowasaki now makes
a thorough in-house review of economic trends every three months.
This forms the basis for cost projections for estimating purposes.
Previously it was considered adequate to update the economic review

once a year,

An official at Mitsubishi reports similar experience encoun-
tered by his firm. The oil shock caused a 20-30 percent jump in

the actual cost == whereas the estimate was based on @ much lower
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FIGURE A.1

KAWASAKI COST
ESTIMATING EXPERIENCE

PROJECTION BASED ON f
1973-74 TREND 7

WINDFALL PROFITS DUE TO
HIGH ESTIMATES

LOSSES DUE TO
LOW ESTIMATES

PROJECTION BASED ON
1960's EARLY 1970's TREND

l | J
1960 1970 1980

SOURCE:
INTERVIEW WITH FIRM OFFICIAL
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historical trend projection. This official indicated that the finoncial
consequences of the low estimate were muted by the fact that sub-
stontial profit margins had been ottoched to estimates maode in the
period immediately preceding the oil shock. "Losses due to under=-
estimates would hove been much greater had the profit cushion not

existed, "

IHI, a mojor Jopanese shipbuilder, reports in its 1975 Annual
Report to Shareholders that:

"A characteristic of our products is the consider=-
able time log elopsing between receipt of an order ond
delivery of the finished article. Thus, while deliveries
made on orders received in past years bolstered our turn=
over, the resulting profits were squeezed down by the
23 percent rise in wholesole prices that come after the
oil crisis, which infloted our production and opercting
costs beyond all expectations. As a result, net earnings
decreased by 18.5 percent to ¥ 6,800 million.

Seatrade Magozine reported in lote 1973 that "Most of the
larger shipbuilders in Jopan have decided to put o freeze on the
signing of new contracts, especially for laorge ships. This is becouse
orderbooks stretch into 1978, and the modem, much quickened poce
of inflotion mokes it extremely difficult to calculate profit margins

in fixed=-price contracts, " *

* Seatrode, December 1973,
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A more recent orticle in Zosen provides evidence of the
over-estimates that followed the under-estimates in 1974-75, In
reporting the 1976 business results of the top seven shipbuilding
companies,* it states that "whereas the combined total of the
seven's gross sales represented a gain of 9.8 percent over the fiscal
1975 figures, that of their recurring profits jumped 45,1 percent. "

The four reasons cited for this improved profit performance are:

"Most new buildings which were undertaken with
relatively high profit margins contracted for in the wake
of the late 1973 oil crisis were completed and entered
into fiscal 1976 earnings.

"The steep inflationary climb in the prices of
building materials in the wake of the oil crisis, which
had once been held certain to last for o long time and
thus amply woven into the contract prices of most of the
fiscol 1976 newbuilding deliveries, begon to slocken
ropidly in and affer 1975. This made it possible for the
seven to buy a large amount of the materials needed
for these jobs at unexpectedly low prices.

"All-out cost-saving efforts sustained by both
their shipbuilding and non=shipbuilding branches
through personnel cuts and work rationalizotion also
helped the seven lower production costs appreciably.

"The business climate surrounding non-

shipbuilding activities began to take on o favorable
trend. " **

*  Mitsubishi, IHI, Mitsui Zosen, Hitochi Zosen, Kawasaki, Sumitomo,
and Sasebo.

** Zosen, July 1977. Underlining added.
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Despite the fact that inaccurate cost estimating is currently
generating windfall profits == as the official at Kawasaki sums it
up == "cost estimating is now a big problem to Japanese builders. "
Their ability to predict future costs is much less than in earlier years,

(3) Unpredicted Increases In Labor And Material Costs Have
Affected Original Cost Estimates In Other Countries

Examples of under and over cost estimating in Japan are cited
above. There are many other examples in other shipbuilding coun=

tries where the cost of labor and material took an unexpected jump

in 1973-74.

Perhaps a relevant example is that of the contract for the
six Mark 10 frigates ordered by the Brazilian Navy from Vosper
Thornycraft in the U.K. On the basis of designs prepared by Vosper
Thornycraft, a contract was signed in September 1970 valued at

about &~ 100 million for six ships.

According to a recent article, "the contract provided for
adjustment to cover increases in the costs of labour and materials
and these, together with subsequent changes in the specification
have resulted in the present value of the contract being about & 150

million, " *

* Shipbuilding & Marine Engineering International, Jan./Feb. 1977.
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Another example is the 7800 GRT ferry, St. Columbia,

ordered by British Rail from Aalborg Vaerft in Denmark. Original
cost was estimated at & 14 million but turned out to cost & 19
million, *

(4) In The United States Shipbuilders Have Been Experiencing

Great Difficulty In Accurctely_Estimoting Costs == For Ships
Far Less Complex Than Naval Combatants

The relatively uncomplicated merchant shipbuilding programs
in the United States have also resulted in shipyard overruns and
losses, largely due to the yards' inability to project reasonable
labor, material and overhead costs during the recent inflationary
period. The numerous and continuing shipyard claims being made
against the owners demonstrate the effort being made to recoup

losses through arbitration or the courts.

Review of shipyard data for man-hours to complete relatively
simple (i.e., compared with a navy combatant) merchant ships
indicates a considerable variance between estimated and actual
hours. The variances range from an underestimate of nine percent to

27 percent. And the ships involved are similar designs.

* Shipbuilding & Marine Engineering International, June 1977.
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(5) The Financial Consequences Of Underestimated Final Costs
Have Been Seriously Felt By U.S. Shipbuilders

Dun's Review reports in mid=1974 on the impact of under=-

estimated costs as follows:

"Avondale had a tough year in 1973, points out
Leopoldo Clemente, an analyst for Merrill Lynch, Pierce,
Fenner and Smith, because they underestimated their costs.
But all of these contracts have since been renegotiated
and are now profitable.

"Another Merrill Lynch analyst is bearish on
General Dynamics shipbuilding operation. The overall
history of their Quincy (Massachusetts) yard has been
terrible, he points out. Their cost estimates were way
off and neither their customers nor the government are
willing to renegotiate the contracts. So the company
now has a claim against the government for $200
million, " *

The 1975 Annual Report to Stockholders of Todd Shipyards
provides further indication of the magnitude of the problem caused
by low cost estimates, as well as other unanticipated events:

in announcing the Government's decision to extend
a 90 percent guarantee of a working capital loan, the
Acting Secretary of Commerce on April 19, 1975 stated,

"A series of unfortunate, unpredictable, and

uncontrollable events converged in late 1974

and early 1975 to cause Todd Shipyards un-

precedented problems and a serious drain on

* Dun's Review, May 1974, Underlining added.
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its working capital.”

Events occurring in late 1974 were (a) an increase
in labor and material costs at the Los Angeles and Seattle
Divisions at a rate double that of the overall national
average, (b) inability to obtain materials and unpredictable
deliveries thereof, (c) failure of equipment resulting from
deficient vendor quality control and failure to meet
specifications, and (d) the general effect of the embargo
by oil exporting nations. *

And National Steel reports it has:

"recorded a loss provision of $5,500,000 (after
state and federal income taxes) in the 1976 first quarter
to reflect estimated losses to be incurred in the com=
pletion of fixed price contracts covering ships presently
scheduled for delivery in 1976, 1977 and 1978, **

The cost to complete these contracts was seriously under=-

estimated =~ thus the provision for loss on a fixed price contract.

* Todd Shipyards, Annual Report to Stockholders, 1975. Underlining
added.

** Kaiser Industries, Shareholders News, first quarter 1976,
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7 SHIPBUILDING IS NOT ALONE -- OTHER INDUSTRIES HAVE
EXPERIENCED SIMILAR PROBLEMS IN MAKING ACCURATE COST
ESTIMATES

It has not been demonstrated that the greater complexities of naval
ship construction have resulted in proportionately larger overruns than these
in most major civil and other military acquisition programs in the United
States. The relatively uncomplicated merchant shipbuilding programs in the
United States have also resulted in shipyard overruns and losses, largely due
to the yards' inability to project reasonable labor, material and overhead
costs during the recent inflationary period. The numerous and continuing
shipyard claims being made against the owners demonstrate the effort being

made to recoup losses through arbitration or the courts.

A General Accounting Office Report to Congress of January 18, 1977
on the subject of "Financial Status of Major Acquisitions as of June 30, 1976"
indicates that 753 civil and military acquisitions checked had an original
expected cost of $276 billion and are currently e stimated to cost $452 billion
or an average increase of 64 percent. This compares to 43 percent overrun for
all the current Department of ch;' programs. An analysis of those agencies
with acquisition programs of $1 billion or greater indicates the following

anticipated increases over the baseline estimates:

A-62




TABLE A.19

SELECTED GOVERNMENT DEPARTMENT OVERRUNS

Agency Percent Increase
Appalachian Regional Commission 580
Department of Air Force 49
Department of Army 36
Department of Navy 43
Department of Army, Corps of Engineers 11
Bureou of Reclamation 72
National Park Service 4
Federal Highway Administration 160
Federal Railrood Administration 0
Urban Mass Transportation Administration 14
Energy Research and Development Administration 46
Environmental Protection Agency 37
National Aeronautics and Space Administration 24
Tennessee Valley Authority 36

Washington Metropolitan Area Transit Authority 121

The Report states:

"Unanticipated development difficulties, inflation,
faulty planning, poor management and poor estimating
will increase the costs of major acquisitions. Cost
growth cannot always be prevented or anticipated,
particularly when a project is in development and
production extends over long periods. "
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APPENDIX B

REVIEW OF RECENT CRITICISM
AND STUDIES ON NAVY COST AND

MANAGEMENT PROBLEMS

Appendix 2 of 5 Supports the final report
entitled, A Study Of Ship
Acquisition Cost Estimating
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