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FOREWORD

Research into various other aspects of Ishiwgjima-Harima Heavy Industries
(IHI"s) shipbuilding system led to suspicion that Japanese and American shipbuilders
differed greatly in their development and employment of college-educated middle
management. The research indicated that Japanese shipbuilders cultivate and exploit
middle management to a far greater degree. Thus, additional research was begun
under the title, “Role and Development of Middle Management.”

Later, discovery was made that IHI’ s management development approach
conformed with basic principles of organization and management as taught in U.S,
universities. Thus, the project was redirected to include the influence of traditional
functional organization versus a product organization such as IHI’s. This report
concludes that an effective management development program is impossible with a
traditional functional organization.

Further, the research disclosed that:

IHI's impressive management development program was possible because of a
form of product organization applied to shipbuilding, and

far from being the result of Japanese culture, the marriage of product organiza-
tion and management development is regarded as vital by various outstanding
firmsin the U.S. and is well documented by American academia.

Japanese shipbuilding managers seem to have read U.S. textbooks. Thus, the appro-
priate question is not, “What are the Japanese doing?’ Instead, it is, “What are U.S,
shipbuilders not doing?
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“Only America can surpass Japan in shipbuilding. But, we do not worry because
America has a human problem: not enough college educated people in middie
management.”

Hisashi Shinto
October 1979

“Shishi” is the name the Japanese have given to those young samurai, in their
twenties and early thirties, who risked their lives to bring down the outdated Toku-
gawa Shogunate and establish a modem state in Japan. Many of them were assassi-
nated or executed. But Shishi means “ determined warrior". In their maturity
who as youths had striven mightily, became the leaders in the new Meiji Government
which modernized Japan.

Today, the US. shipbuilding industry is being struck by a worldwide shipbuilding
recession. Not only America is affected. Shipbuilding is contacting everywhere. But
the same recession, by also shaking out traditionalism, ignorance, complacency and
servile reliance on governments, is creating need for young college-educated people
who have knowledge of the most effective shipbuilding principles. Most top managers
now understand that survival is dependent on command of very scientific methods and
the methods are dependent upon more college-educated people in middle manage-
ment.

Thus, this publication is dedicated to those Shishi who are bearing the challenges of
the current shipbuilding revolution.

Vi




1.0 Introduction

When interviewed by the Washington Post in April
1983, Dr. H Shinto, perhaps the forenost shipbuilding
authority in Japan, noted that when he first visited
America in the early fifties he observed that college-
educat ed engi neers pervaded the workshops. “The engi -
neers knew the production program and they knew how to
use machine tools. Because they knew the production
process in detail, they were able to get greater pro-
ductivity and high quality.ll He added that during his
visit tothe US. in 1980, he “.. .didn't find the sane

kind of intelligence in the workshop." [1]

Thi s paper began as a report on the nmanagenent
devel opnent program of [|shikawajim-Harim Heavy |ndus-
tries (IH) of Japan. Dr. Shinto's enphasis on the role
of m ddl e nanagenent in the shipyard was the inpetus.
However, research soon disclosed that another, related
but much w der topic needed to be addressed: shipyard

organi zational structure and design.

Bet ween 1950 and 1970, an extraordinary change

occurred anong the U.S. Fortune 500 companies. | n 1950

[1] Dr. H. Shinto, former President of Ishikawajima-Harima Heavy
Industries of Japan, is now President of Japan Telegraph and
Telephone Corporation.



just 20.3% of them were product organizations while as

many as 62.2%were in functional organizations. As

shown in [Figure 1,|within two decades, 75.9% of the

Fortune 500 had adopted product organizations while the
nunber retaining functional organizations plunged to
11.2% [ 2]

In the mddle of the same tine frame, i.e., the
early sixties, shipbuilders in Japan abandoned func-
tional and adopted product organizations based on a
Product Work Breakdown Structure (PWBS). In contrast,
no such revolution occurred in the U 'S, shipbuilding

i ndustry. [3]

2.0 Functional and Product Organizations

The two basic forns of organization are function-
al and product. Al other forns, such as matrix, are
hybri ds.

A functional structure groups resources into
common activities. Engineers are organized per function
and production people are organized per function. A
product structure is based on a PWBS and G oup Tech-

nol ogy which permts diversification, i.e., a nmulti-

[2] Richard P. Rumelt, “Strategy, Structure and Economic Perform
?8%2 D|6%/|5|on of Research, Harvard Business School, Boston,
, P 65.

[3] Y. Ckayama and L.D. Chirillo, “Product Wérk Breakdown Struc-
ture - Revised December 1982", for the National Shipbuilding
Research Program (NSRP).



80

Product

Functional

FIGURE I: Transformation of Fortune 500 companies from functional to product organizations between 1949 and 1969. From Richard P.
Rumelt, “Strategy, Structure and Economic Performance,” Division of Research, Harvard Business School, Boston, 1944, p. 66.
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product line. Design and production are organized in
the sane way, both ainmed at the same products, in the

case of shipbuilding, interim products.

Functional organization, as an organization type,
I's best when a firm nakes only one or a few products
and where technol ogy does not change. Traditionalists
in shipbuilding ook sinplistically at the entire ship
as the end product of a shipyard. Mdern shipyard

managers, however, “... break down an envisioned end
product into interim products, i.e., parts and tiers of
subassenblies, which are contrived to facilitate crea-
tion of |arger assenblies and which are assigned for
manuf acture to the nost specialized and cost effective
producers, in-house or else where. Such advanced shi p-
building is said to be product (interim product) ori-

ented and is primarily an assenbly process.” [4]

The ship as an end product becomes incidental as
the end product could be other than a ship, i.e.,
bridge, chem cal plant, power plant, etc. Watever the
end product, nodern shipyard managers are designers and
producers of many interim products. This focus on in-
terim product nmakes it possible for large firms, |ike
IH, to better cope with technol ogi cal change and nul -

tiple markets.

[4] “Product Oriented Material Mnagenment - June 1985", NSRP

_4-



3.0 Two Levels of General Managenent

The product structure inplies the existence of
at least two levels of general managenment and an in-
crease in the nunber of general managenent roles over
that of a functional structure. “ [51

In a study of the devel opnent of 70 |arge
American corporations, the inpact of the change from
functional to product organization was described as
creating two |evels of general managenent which,

', . renpved the executives responsible for the destiny
of the entire enterprise fromthe nore routine opera-
tional activities and so gave them tine, infornation
and even psychol ogi cal commtnment for |ong-term plan-
ning and appraisal. Conversely, it placed the responsi-
bility and necessary authority for the operationa
admnistration in the hands of the general nanagers of
the nultifunction divisions.” [61

Having nore than one enterprise, the two tier
managenent concept is exploited to the utnost by IH.
In each shipyard, although the title "general manager"
I's used, the incunbent has |ess responsibilities than a
typi cal Anerican general nmanager and nore responsibili-
ties than are generally associated with the title "op-

erations manager”. For the purpose of maintaining a

[5] Richard P. Runelt, Ibid, p.33.

[6] Alfred D. Chandler, Jr., “Strategy and Structure", Doubleday
and Company, Garden City, N.Y., 1962, p.382.
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distinction, the title "principal operating manager"

(POM is used hereinafter.

POM responsibilities include the follow ng func-
tions of the managenent cycle that applies for all
I ndustrial processes:
o planning (design and naterial definition are
aspects of planning),
0 scheduling, and
0 executing (includes naterial procurenment and
marshal ling as well as production).
Regardi ng design, the POMis responsible for all as-
pects except basic design when a central basic design

of fice exists.

Further, a POMis not distracted by business
affairs such as accounts payable or receivable. Above
all, a POMis concerned only with matters that are
internal to the shipyard which directly affect produc-
tion and is not involved in external matters, e.g.,
sal es, Dbusiness acquisitions, and |obbying. Another way
to characterize the role of POMvis-a-vis top nanage-
ment is that POMis concerned with current return on
i nvestnent while growth through investnent in new prod-

ucts and businesses is the role of top nanagenent.



4.0 Desi gn Production Inteqgration

Integration is the quality of collaboration be-

tween departnents. [7]

An al nost constant conplaint by traditionalists
I's that design and production fail to collaborate.
Everyone realizes that this lack of integration is
extrenely costly and adversely inpacts on norale. Wile
admtting the problem traditionalists have long failed
at a solution. This is because the fault does not lie,
as traditionalists imagine, with individuals in either

desi gn or production.

“When people act at cross purposes or under pres-
sure to achieve departnental goals at the expense of
organi zational goals the (organizational) structure is
often at fault.” This is the case if “.. . breakdowns
occur when people at the operational |evel who see
changi ng contingencies cannot feed information into the
pl anning and objective setting at higher levels.11 A
good exanple is the need to get production people

involved in contract design. [8] [9]

7] J.W Lorsch, “Introduction to the Structural Design of
ganizations”, in “Oganization Structure and Design”, Irwn and
Dorsey, Homewood, Illinois, 1970, p.5

[8] Richard L. Daft, “Organization, Theory and Design”, West
Publ i shing Conpany, Saint Paul, Mnnesota, 1983, p.250

59& “Pre-Contract Negotiation of Technical Mitters - Decenber
984", NSRP.



Lack of communication between departnents is a

fundament al weakness of functional organization struc-
ture. "The simlarity within each departnment causes
enpl oyees to adopt simlar values, goals and orienta-
tions. Simlarity encourages collaboration, efficiency,
and quality wthin the function but nakes coordi nation
and cooperation with other departments nore difficult.
The functional structure places the enphasis on exper-
tise wthin functions rather than on horizontal coordi-

nation.” For a small conpany, that does not deal in
anything conplex, functional organization will serve.
By virtue of its size, a small conpany is able to
mai ntain needed |evels of communication despite a func-
tional organization. [10]

But in a large organi zation dealing with conplex
t echnol ogy, product organizational structure groups
both design and production by product, in the case of
shi pbui I ding by interim product. People, infornmation
and work are organized in the same way. Thus, conmuni -
cation and identification of design and production .
enpl oyees centers around everything it takes to produce
their assigned interim product. Collaboration across

functions is "excellent". [11]

[ 10] Richard L. Daft, lbid, p.226.

[11] Ibid, p.231.



5.0 Product Organization and Management Devel opnent

Wth the breakthrough into product organization,
cane many benefits in addition to design production
integration. Anong these, Japanese shipbuilders found
that cost control was enhanced. The production of each
class of interim products was handled |ike a separate
busi ness. Production control was enhanced as the nore
| ogi cal division of work allowed statistical control
met hods to be applied to work processes with greater
ef fectiveness. Together wth the above, Japanese ship-
buil ders were able to exploit their product organiza-
tions to pronote in a systematic and conscious way

managenent devel opment. [12]

In IH, product organization is the basis for a
successful managenent devel opnent program Because of
the differences in how functional and product organiza-
tions are constructed, nmanagenent devel opnent and per-
sonal advancenment are highly affected. Product organi-
zations act as a “ . ..built in ‘school of managenent'
training mddle |evel general managers in the problens
and opportunities associated with econom c responsibil-

ity”. [13]

[12] 1bid.

[13] Bruce R Scott, “Stages of Corporate Devel opnent”, unpub-
l'ished paper, Harvard Business School, 1970, p.14.



In traditional organizations people come up from
functional shops or departnents. "Promotion up the
hierarchy is normally on the basis of experience and
expertise wthin the function”. Such managers under -
stand in exhausting detail the vagaries of the shop or
department from which they came, but they do not under-
stand either other shops or the relations between
shops. Theirs is a parochial, not systemc view of

manuf acturing. [14]

In IH, as in the US mlitary, young, college
educated people are nmoved from post to post (job rota-
tion) . In large corporations this approach is made
practical by a product organization. A product organi-
zation insures that pronotion into higher managenent is
I, " .on the basis of managenent and integration skills
rather than on the basis of functional expertise. Mn-
agers nust be able to achieve coordination across

functions rather than to be an expert in any single

[14] Richard L. Daft, lbid, p.227.
[15] Ibid, p.231.

-10-



An institution that cannot produce its own managers

will die. ... The ability of an institution to produce
managers is nore inportant than its ability to produce

efficiently and cheaply.”
Peter F. Drucker

-11-



0.0 Aspects of a Managenent Devel opment System

There is nothing inherently "Japanese" in the IH
managenent devel opment process. Many of the same tech-
niques are used by other firns, e.g., IBM Exxon and
G tibank. Wth its product organization and nanagenent
devel opnent program IH's corporate culture nmuch nore

resenbl es | BM or Exxon than any U S. shipbuilding firm

Some common threads that run through successful
managenment devel opment prograns including those at IH,
I BM Exxon and Ctibank are:

0 "They are built deep into the system involving all
| evel s of managenent and affecting the way the or-
gani zation works. ‘W don’t hire managenent train-

ees' says Edward F. Krieg, IBM Director of Mnage-
ment Devel opnent. ‘W go after (technically) conpe-
tent people and provide a crucible where they can
evolve into managers’

0 "Managenent devel opnment is part of every nanagers
job. Each executive is responsible for groomng his
subordinates. H's salary and pronotions are based
partly on their success.

o "Top managenent support and a long-term commtnent to
the program are unwavering. O herw se, novenent of

executives in and out of learning jobs (job rotation)

comes to an end.” [161

[ 16] Business Week, "How Companies Raise a New Crop of Managers",
10March 1975, p.44.

-12-



“W used a group of junior engineers. ..shifting

them frequently from one departnment to another --

nmost becane top-notch supervision .

Elmer L. Harm

-13-



701 H Managenent Devel opnent

|H 'smission is to supply products and services
of high quality for reasonable reward in conpliance
wth the demands of society. At the sane tinme, the
conpany is dependent upon human creativity. Thus, de-
vel opment of the individual is a fundamental function
of management on the same level with production. Devel-
opment of the individual and devel opment of the manu-
facturing system go hand in hand. Mst inportantly,
I ndi vidual devel opment is not subjected to the short-
term vagaries of managenent. Career planning is done on
a one-year and three-year basis for each new graduate.
Each year these plans are updated. The managenent de-
vel opment plan is part of IH’ s overall managenent
pl an, having much to do with the future of the enter-

prise. Long-termcontinuity is essential. [17]

The purpose of the nanagenent devel opnent program
Is to forge by instruction and discipline, a person who
enbodies the goals of IH. Al during the devel opnment
period, IH wll entrust the person with greater re-
sponsibility. Eventually, IH may entrust the person

wi th conpany | eadership overall.

[17] TH's mnagement devel opment practices were submtted by IH
Marine Technology, Inc. in response to the NSRP project “Role and
Devel opnent of M ddl e Managers”.

-1.4-



Each year, all |H departnent managers project
their personnel needs for the next ten years. Then,
they instruct the Personnel Departnent on the nunber of
coll ege graduates they require for the comng year. The
Personnel Department hires all new coll ege graduates
for all departments sinultaneously. As a result, al
graduates joining the conpany in a given year forma
class. In the early years of their service with the
conpany, seniority, based on their class year, serves
as the basis for advancement. Later, ability wll sep-
arate out the few who will continue to clinb the cor-
porate pyram d. The necessary attrition is effected by
movi ng surplus experienced people to other organiza-
tions in which IH has interests, e.g., donestic subsi-
diaries, overseas project offices and consultancies.
Because these people are nanagerial generalists as well
as technical experts they can be of service in many
different industries. In Exxon as in IH, "The life-
bl ood of our nanagenent devel opment systemis the rate
at which we can nove talent through the managenent

ranks, always providing a greater challenge.” says

Frank Gaines, Jr., Executive Devel opnent Coordinator at

Exxon. [ 18]

[ 18] Business Weéek, [bid.

-15-



In1983, IH"'s shipbuilding division hired 27
graduates, five of whom held post-graduate degrees. A
slightly higher nunmber was hired in 1984. These new
enpl oyees were assigned to IH's head office and four
shi pyards. All together, college graduates typically
account for 3% of total shipyard personnel, not count-
Ing those assigned to basic design. This percentage
i ncludes a small nunber of high-school graduates who
denonstrated analytical ability and who rose through

conpany educational opportunities. [19]

Two i nportant aspects of |H's managenent devel -
opnent program are that it is organized and given a
high priority by top managenent. Devel opnent is carried
out through:

0 departnental on-the-job training,

0 courses for technical specialists,

0 courses on financial affairs, conputers, manage-
nment, docunentation, etc., and

0 courses on witten and spoken conmuni cati on.

The nost critical of the above is on-the-job
training. Here newcomers are assigned to shops or de-

partnments where managers are drilled in manage-

[19] As a matter of interest to students of |eadership and organ-
| zations, per the US Arng’s Fort Lewis Public Information
Office, a combat infantry brigade of 3,000 soldiers contains a

conpl enent of 90 officers, i.e., 3% In IH's shipyards, the

col | ege-educated |eadership is also 3%

-16-



ment devel opnent techniques. In inplenenting their
devel opnent rol es, nmanagers nust:

0 always be conscious of their devel opnent respon-
sibilities (to help subordinates progress is the
most crucial jobs of |ine managers),

o train people to master fundanentals fromthe
start (this includes drill in the logic and prin-
ciples concerning their work as a stable founda-
tion for future advancenent),

0 not put every person in the same nold (a proper
devel opnent plan is according to a person's abil -
Ity, character and strong points),

o demand fromtheir people responsibility and com
petence (this is the greatest catalyst for indi-
vidual growth),

0 nust assign jobs which challenge current know
| edge and experience, and

0 note results after assignnents are conpl eted.

Job rotation is carried on for a full 12 years
after a graduate joins IH . For the first two years,
every graduate is assigned to sone aspect of design. At
the end of two years they are transferred to produc-
tion. Thus, the conpany assures itself that its pro-
spective nmanagenent personnel experience the dynam cs
bet ween design and production and the need for constant
communi cations between the two. This is over and above

the fact that IH's product organization affords much

-17-



better design production integration than the function-

al organizations used el sewhere by shipbuil ders.

Each person's career plan is updated annually
through interviews with section and departnent nan-
agers. In discussing available career options, the
desires and talents of the individual are taken into
account. A typical managerial career mght feature the
fol | ow ng assi gnnments:

0 engineer - any outfit design group,

o

field engineer - nold |oft,

o

field engineer - erection shop,

o

field engineer - machinery outfitting shop

o field engineer - painting shop,

0 shop manager or senior production engineer in
hul | construction or outfitting departnents,

o manager of the hull construction or outfitting
depart ment,

0 manager of the production control departnent,

0 assistant general nanager, and

o

general nanager.

Typical responsibilities inplemented by college-

educat ed people assigned early in their nanageria

careers to shops are listed in|[ Appendices A and B.

Basically, in behalf of shop managers, they are respon-
sible for budgeting man-hours and materials to, and

scheduling the operation of, work flows within shops.

-18-



Ful | y devel oped engi neer-nmanagers are experienced
in the entire industrial process. They are well edu-
cated, well trained people who are aware of their
ability and obligation to constantly inprove the nanu-
facturing system They are well prepared to step into
hi gher managenment positions. They have a strong techni-
cal base, yet they are managerial generalists as well.

They are, indeed, an elite group.

--19-



8.0 Summary

IH's shipyard organization, [Figure 2, s a form

of product organization applied to shipbuilding. Peo-

ple, information and work are all organized so as to

exactly match the PWBS enpl oyed. As shown in|Figure 3,

the strength is in the exact matching of the organiza-
tion of shop work to how costs are collected. PWBS,
therefore, is the framework upon whi ch shipbuilders can

erect a product organization.

Al so, the inportance of highly educated, highly
trained analytical thinkers to a nodern, advanced nanu-
facturing system cannot be denied. Scientific ship-
bui | di ng techni ques demand col | ege-educated engi neer-
managers. Functional organizations, traditional in the
U.S. shipbuilding industry, fail to produce nanagerial
generalists wth a strong technical base. Product or-
gani zation is the foundation upon which a corps of
engi neer - managers can be constructed. Current chal -
| enges, particularly for building warships, requires
managers of shipyards to becone nore organi zed, pur-
poseful and sophisticated in their use of college-

educated m ddl e managenent.

-20-



OTHER

-]  DEPARTMENTS
PART FABRICATION
_l SHOP
l SUBASSEMBLY AND
MATERIAL CONTROL SECTION ASSEMBLY _SHOP
HULL CONSTRUCTION | ERECTION
DEPARTMENT SHQP
_l ProDUCTION CONTROL RCHASIN N . \
DEPARTMENT PURCI G SECTIO
WELDING
SCHEDULE & MAN-HOUR BUDGET SHOP 1
GENERAL CONTROL SECTION
MANAGER CRANE
— SHOP
ASSISTANT
GENERAL
MANAGER
1
DECK OUTFITTING
[ SHOP
—_—————e -
,_,;- BASICDESIGN
DEPARTMENT ACCOMODATION QUTFITTING
______ J 1 SHOP
MACHINERY OUTFITTING
e SHOP
——  HULL STRUCTURAL DESIGN GROUP . OUTFITTING ]
DEPARTMENT
ELECTRIC
- SHOP
l—1  DECK OUTFITTING DESIGN GROUP
PAINTING
- SHOP
SHIP DESIGN ACCOMODATION OUTFITTING
R
— |  osPaRTMENT DESIGN GROUP PIPE FABRICATION
|| MACHINERY OUTFITTING
DESIGN GROUP
__I ELECTRICAL OUTFITTING I
DESIGN GROUP

FIGUUE 2: The organization shown is that for the IHI Kure Shipyard, circa 1982. When the workload was significantly greater, a separate
department was in charge of painting and there were separate shops for sub-assembly and assembly. College-educated production engineer-
managers were assigned to the production control, hull construction and outfitting departments and throughout shops. Since 1982, the latter
two departments werw combined into a single production department. Seemingly, this constitutes a return to afunctional organization.
However, at the supervisory level work flows still reflect product organization. Man-hour and material budgeting and scheduling are still
perfg:med by college-educated production-engineer-managers assigned to the production control and production departments and through-
out shops.
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FIGURE 3: From the left looking to the right, is the IHI shipyard organization, circa 1975, when shipbuilding peaked in Japan. From the
right looking left, is the product work breakdown structure (PWBS) employed. In the decade following, commensurate with the shipbuilding
recession and a 45% work force reduction, painting was changed from a two-shop department to a single shop; sub-block assembly and
block assembly were assigned to one shop manager and the separate departments were replaced by a single production department. Such
changes impacted on department and shop levels only. For budgeting and costing purposes, work flows by interim-product categories at
supervisory levels within shops remained separated so as to continue to match the PWBS.
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APPENDI X A

Typi cal Responsibilities for O_olle%e-Educat_ed Staff People
Assigned to an Qutfitting Fabrication Shop

(e.g., for manufacturing pipe pieces)

Special Activities

For each building contract, budget man-hours and materials allo-
cated to the shop to the various flow lanes based on records of
efficiency achieved and also based on planned improvements in work
methods, e.g., automatic welding, and better jigs and tools.

Maintain a long-term (1 year) shop loading plan and revise it in
response to every change in the shipyard’s master schedule.

Manage the use of subcontractors and the use of overtime to offset
workload fluctuations.

Negotiate with subcontractors and settle on volumes of work and
unit prices that are to apply for a one-year period.

Estimate work associated with drawings, material lists and other
information provided by designers.

Develop intermediate-term (3 months) schedules to meet pallet
required dates using feedback, i.e., man-hours per unit WEIg ,
per pipe piece, per electric-cable lengths, etc.

Maintain man-hour control graphs per ship by the parameters used
for feedback.

Maintain the data bank for computer processing of information,

e.g., lot.number and serial number for control during fabricatio
vsg. ship nunber, part nunber an pa{let nunoer r?eedeglfor contro

during assenmbly on-unit, on-block and on-board.
Plan facilities inprovenents.

| npl ement special projects, e.g., how to nake the shop morevivid.



Routine Activities

a.

Preside over weekly meetings attended by the shop manager, flow
lane foremen and their assistants and other staff assistants to:

0 ascertain the number of components completed per week relative
to planned output per flow lane,

o establish the amounts of work to be accomplished next week,
including overtime work and work to be subcontracted, and

0 establish a manning plan per flow lane for next week’'s work.
Once each month, prepare the shop manager’s report to the depart-
ment manager presenting the actual trend of production (difference
between what was planned and scheduled and final results) and
presenting recommendations for improvement.

Maintain the accuracy control system.

Attend safety control meetings which are held twice per month.
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APPENDI X B

Typical Responsibilities for College-Educated Staff People
ASSIEned to an Qutfitting Assenbly Shop
(e.g., deck, acconmodation, machinery and electrical)

Speci al Activities

a. Participate in the study of each prelimnary design, before contract
design starts, and contribute to a basic build strategy.

b. Participate in meetings for hull block definition.

C. Prepare the strategy for zone outfitting by designating zones and stages
for outfitting on unit, on block, on grand block and on board and when
necessary advising designers of changes in arrangements that would
improve productivity without inhibiting owner requirements.

d. Designate special material required dates such as for a main engine and
check for such material availability.

e. Prepare 3-months and [-month schedules using the design outputs per
pallet and man-hour rates associated with fitting specific materials.

f. Continue to contribute to further definition of a build strategy as
subsequent design phases evolve and eventually inputting information
needed to facilitate work, e.g., check points, reference lines, means
for air testing welds, so that the output of detail design is,
literally, work instructions.

0. Document the outfitting strategy and establish targets taking into account
new ideas for reducing costs.

h. Prepare the zone-outfitting schedule insuring that it is compatible with
the design schedule for preparation of work instructions corresponding
to pallets (MLF).

. Prepare a staging plan.

j. Specify access and routes from a safety point of view.

k. For each building contract, budget man-hours and materials allocated to
the shop to the various flow lanes based on records of efficiency
achieved and also based on planned improvements in work methods, e.g.,
automatic welding, and better jigs and tools.

1. Plan relocations of on-board cranes to anticipate erection progress.

m Prepare plans such as for main engine installation, propulsion system
alignment, flushing completed pipe systems, etc..
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n. Plan facilities rovenents.
o. Inplenent special projects assigned by the shop manager.
p. Mintain an account of shop expenses.

q. Mintain control charts and analyze results by stage for fitting on
bl ock, on grand bl ock and on board.

r. Docunment work practices.

Routine Activities

a. Attend the brief meeting of electric shop foremen each morning.

b. Preside over the weeklr (Tuesday) meeting for finalizing next
week’'s work |oad specifically by:

0 checking monthly schedul es proposed by foremen and weekly
schedul es proposed by assistant forenen,

0 conveying policy conceived by the shop staff for how work is to
proceed.

o discussing and adjusting the distribution of workers with the
forenmen, and

c. Patrol the construction sites twce per day.
d. Be in attendance during start-up of major equipnments.

e. Resolve owner’s and surveyor's reports of unsatisfactory items and
process feedback reports.

—

Attend the ship manager’s (superintendent’s) weekly ship construc-
tion nEet|nP and participate in coordinating decisions wth other
shops’ staft people, particularly for painting.

(nce each nonth, prepare the shop manager's report to the depart-
ment nanaﬁer present|ng the actual trend of production (difference
between what was planned and scheduled and final results) and
presenting recomendations for inprovenent.

(=]

h. Attend the safety control neetings which are held twce per month.
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