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A

ABSTRACT

All too frequently, large industrial projects are
designed and constructed without sufficient attention
being paid to the resources required to operate the completed
facilities. This thesis addresses some of the many issues
associated with activating such an industrial complex--a
conceptual naval shipyard.

The planning, scheduling, coordination and control
required to manage the activation of a shipyard together
with the concepts of logistics support, project management
and Management Information Systems (M.I.SJ)are described.

The inter-relationship of many government agencies/depar+t-
ments are discussed and some of the major activation tasks
are identified. A multi-matrix organization structure along
with its Matrix Authority-Responsibility Chart (MARC) are
recommended to manage the activation program. Personnel

and training is identified as the most critical task for
this major program. The crucial task of manpower planning
is analyzed. A manpower recruitment model, and other issues
to be considered for the special environment of the shipyard
are also presented. The research concludes with an overall
summary and recommendations for establishing a program

office and the early start of the training program.
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I. INTRODUCTION

A. GENERAL

Oftén due to the complexity of a project or by the
reality of day-to-day job pressures, the managers concentrate
on the present, ignore the past and let tomorrow take care
of itself. Managers who are taken in- by this approach,
however, are not'exercising their leadership to its fullest
potential. Behaviorally and psychologically, management
should be oriented toward the future; carving time out of
the present for the service of tomorrow [1:26ﬂ .l Some
managers tend to neglect planning because they are too busy
in the present striving for immediate rewards or avoiding
punishments.

Ma jor projects represent an extensive capital investment
in material and human effort. Experience indicates that,
even with "good" planning, major cost over-runs and con-
siderable delays of these projects are not uncommon. An
even more embarrassing and less excusable occurrence on such
projects is the inability to fully utilize the facilities
upon their completion.

This all too common phenomenon is not solely due to lack
of technical knowledge or the irresponsible attitude of the
individual. 1In fact, the author contends that it is more

often the result of:

> [1:267] denotes reference 1, page 267.
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1. Over-anxiousness o:r pre-occupation with one part of

the complex project, (e.g., the design or construction of
N - the facilities).

2. Lack of understanding ‘of the complexity of the
project and its interrelationship with other activities.

3. Non-routine or uniqueness of the situation.

4. Lack of insight into long range planning and
inability to coordinate numerous tasks over different time
horizons.

5. The responsible individual not having control over
all cognizant activities.

6. Lack of mutual understanding due to: communication/
language barriers and technological gaps between: (a) dif-
ferent levels of organization (i.e., superior and subordinate);
(b) different organizational segments (agencies/departments
of the same organization) and (c) different societies (i.e.,
developed countries and developing nations).

Some of the causes cf these shortcomings are the lack of
skilled operating personnel, support utilities, amenities
and material support. Thus it is of great importance to all
concerned in a major program to look ahead and plan from the
very inception of the program for its activation subsequent
to the completion of physical construction. It is not
surprising to see that for large-scale pfograms a program
office is established. This office‘has the "total picture"
and is responsible for the long-range planning, overall

control, coordination, and activation of that program.

13




Planning for the activation of any new operation is
challenging and demanding. It becomes even more of a
L‘ 1 challenge and more (if possible) critical when the location
is remote, no skilled pool of labor exists and climatic

conditions are inhospitable.

B. PURPOSE

The purpose of this research is to identify some of the
key elements involved in planning for activating a conczptual naval
shipyard in a remote and isolated area. In this unique
situation, understanding the complexity of the problem,
resource requirements {(human and materials), the constraints
(budget, time, environment, etc.) and coordination of
activities is of great importance.

Long range planning is the key factor for the success
of any complex and multifaceted project, requiring a
systematic method of anticipating future conditions and
coordinating the employment of resources_in a manner which
enhances achievements of established goais and objectives.
The objective is "the operational readiness of the shipyard"
by a certain time. To reach this objective major decision
points must be achieved all along the process for activation
of the shipyard.

The intent is to explain briefly the facets of long-range
planning, integrated logistic support, program management
] ) and control techniques employed to satisfy the goal of

successful activation of the shipyard.

14




Heavy emphasis is placed on planning for recruitment
and training of personnel and coordination of major activities
for successful management of this program. Certain obser-
vations and recommendations are presented that may be
helpful to: the commander and executivés for strategic
planning, the managers for timely planning and the project
team for overall contfol and coordination of the program.

The author emphasizes that this thesis is not a
planning document and it certainly is not a comprehensive
guide for the activation process. If this study does
nothing more than to plant these ideas (awareness and under-
standing) that there is a pressing need for adequate planning;
integrated logistic support and proper management of such a
complex program, it will have served its purpose.

Due to the sensitivity of the classified materials, this
report should be considered as a conceptual approach to the

tasks which should be performed.

C. ASSUMPTIONS

To be able to undertake a problem of such magnitude as
"planning for activation of a naval shipyard" the following
aggregate assumptions are made:

1. The shipyard will start its limited operation with a
complement of about 500 "civilian" technical personnel. The
personnel will build-up to a complement of about 5,000 men

in a period of 9 years, and will then remain constant.

15
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2. The shipyard organization, structure and management
procedures will be similar to those at a United States
Naval Shipyard in accordance with the Standard Naval Ship-
yard Organization Manuai.

3. The location of the shipyard may be assumed to be
along the Persian Gulf or Oman Sea Coast at a newly
established naval base. This port is at least 1,500 miles
away from the nearest major city.

4. The construction of major land routes and railways
to the port may start so ashto'coincide with the activation
of the naval shipyard. Hence the best access is by air or
sea routes, depending on the type of cargo and availability
or time.

5. There are no local civilian or military support
facilities. The normal community suppért services will be
concurrently developed by commercial interests.

6. The naval base will function as a host for the
shipyard and will develop support facilities (police, fire,
medical, legal, safety, food service, housing, recreation,
etc.) on a time schedule to coincide with completion of
shipyard construction. Note: While the importance of
such support facilities cannot be overemphasized, they are
discussed in this thesis only as they influence the organ-
ization of the proposed program office.

It is recognized that while normal construction period
for a shipyard complex may take ten years from the design

and development to completion, the time required for the

16
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recruitment, training and gaining of experience of a well
qualified personnel force may be even greater.

In order to better understand the complex process of
planning required to activate a shipyard, it is desirable
to be familiar with the nature of naval shipyards. This

will be the subject of the next chapter.
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II. NAVAL SHIPYARD: BACKGROUND

A raval shipyard is an industrial organization of which
the upper management2 level traditionally is comprised of
a steep hierarchy of executive and technical experts. The
lower division is a broad mass of technical personnel
(mechanics and journeymen; apprentices, and helpers) usually
classified as skilled, semi-skilled and unskilled. The
middle management in the "foreman" role is the subsidiary
link between the upper and lower division. In regards to
the operational structure of the Navy, Arthur K. Davis3
states that in terms of occupational functions, the Navy
corresponds to the general occupational pattern of modern
industrial economics [2:382]. A naval shipyard, being a
homogeneous subset of the whole navy organization, cannot be
an exception to the Navy's organizational structure. There
are centuries of experience on the structure and functions
of naval shipyards in Europe and many other parts of the
world. But to develop and start-up a naval shipyard in the
Persian Gulf area requires a good understanding of the envi-

ronmental conditions; the shipyard structure and authority;

2Most common positions are: The Commander or Superinten-
dents, managers or heads of departments for a naval shipyard.
The terms President/Chairman, directors and managers are
used in civilian shipyards.

3Author of the article "Bureaucratic Patterns in the
Navy Officer Corps". See reference 2, p. 382.
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and the culture of the region. Hence this chapter will
briefly describe the environment, general location and
climatic conditions. It also discusses the nature and
overall structure of United States naval shipyards. Finally,
some views on the need for a bureaucratic organization in a
shipyard, and the awareness of the culture for the country
or the region under consideration will be presented. Under-
standing the nature of this industrial complex is vital to
the operators and the users alike. It uncovers the types of
problems one would normally face in a navy yard and it should
also assist in the selection of better management techniques

for the accomplishment of the assigned miscion.

A. GENERAL ENVIRONMENT

. The environment generally consists of the physical (i.e.,
location and climatic) and the social or cultural traditions.
Every organization has great influence on its environment, as
well as being influenced by the environment. As organizations
become larger, the interaction between the environment and
the organization becomes more significant; and, in fact, the
organization and environment begin to affect and modify each
other. For example, it is important to be aware that due to
excessive heat during the summer season (June - August),
workmen slow down and productivity drops considerably. Work-
ing in open-air in a midsummer day is a drudgery and sometimes
unpleasant. Hence the working hours are often changed in the
summer season. People start work very early in the morning

and later in the afternoon. Some natives from the region

19
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leave the area during the hot season. After the hot season
they may come back again if there are sufficient incentives.
To build a naval shipyard in a remote location along
the Oman Sea or the Persian Gulf coast will be a mammoth
industrial undertaking. Adequate logistics support will
be an important factor in the successful and timely completion
of the program. Equally important are the logistics support
requirements for the operation of the completed facilities.
Considering the locality and the environmental conditions
(which are described in the following paragraph) the import-
ance of planning for the development of adequate skilled
manpower and the related support facilities cannot be
overemphasized.
1. Location and Facilities

The location of the naval shipyard is assumed to be
somewhere along the Persian Gulf and Oman Sea Coast. The
shipyard is part of a naval base complex assumed to be
situated approximately 1500 miles away from the nearest major
city.u There is no adequate overland travel network to this
port at the present time. Provision of this important re-
quirement would require construction of more than 1,000 miles
of roads and/or railroads. It is further assumed that there
is an airport in existence which could be expanded. There

is a natural harbor, suitable for a new port facility, which

“The location is imaginary and distances are not real.

They are picked purely for the sake of this thesis.

20




will be available to accomodate the major equipment required
to construct the shipyard.

The total program should' consist of the construction of
a breakwater system to enclose an area to be developed as a
naval harbor and to accomodate the construction necessary
for the installation of a naval base complex with berthing
piers, dry docks, the shipyard, supply aﬁd other logistic
facilities for the assigned ships. It is also assumed that
extensive shore facilities will be constructed by different
contractors on the land adjacent to the naval harbor.

These shore facilities will include housing, recreation,
supply facilities, offices, communication and other community
facilities which are required to support the personnel and
operations within the naval base.

It is recognized that for this remote naval base every
needed resource (labor, material, etc.) has to be imported.
Non-skilled labor will be supplied from country sources. It
is assumed that there will be a shortage of semi-skilled
labor and the skilled craftsmen will have to be totally
trained or contracted-for from other countries for near
term requirements.

2. Climatic Conditions

The weather conditions that follow are typical of
those prevalent along the Persian Gulf and Oman Sea. Average
daily temperatures vary from a mean maximum of 51°F (10.6°C)

in winter to a mean maximum of 102°F (38.9°C) in the summer

with an average year-round temperature of 75-80°F(23.9-26.7°C).

21
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The absolute range of temperature is approximately from
120°F (48.9°C) in summer to 32°F (0°C) in winter, the
highest values occurring between the months of June and
August. Relative humidity is high most of the year and
varies between 50 and 98%, with an average maximum of about
76 percent; most humid conditions occurring in the early
morning and during calm weather conditions. During the

summer and autumn months the relative humidity ranges from

-an average of 62% to 71 percent. Average annual precipi-

tation ranges from near 4 to 12 inches along the coast with
the heaviest rainfall occurring in late Qinter [3:0082].
3. Social Environment
Countries along the Persian Gulf have their own
individual social habit, culture, and religious beliefs.

These are somewhat different from one another and from those

in the western world. Iran is situated on the entire northern

coast of the Persian Gulf and has its own very riech culture;
and over 2,500 years of recorded history. Its people are
very proud of its culture and history. The religion of the
overwhelming majority of the inhabitants is Islam. They
strongly believe in and practice their daily prayers. It is,
therefore, important to realize and respect the local habit
and the éocial norm. One not only should be aware and allow
for prayer time during the day, but also make certain that
there is a respectable place (mosque or other suitable

prayer-room) available.
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The social environment also consists of "the relationship
with the local community, higher authorities, labor unions,
other government and industrial organizations; the last and
the most important one of all being the customers (the ships
of the fleet). The relationship with the fleet are especially

important because the proper maintenance of the fleet is the

only reason for the existence of a naval shipyard. Social

environment will further affect the shipyard in the form of:
fluctuating workloads, changes of labor force, the economy
of the community, recession and inflation periods, and the
general economy of the country. It is, therefore, essential

to be in-tough and to keep-up with the "trend of the time".

B. NAVAL SHIPYARD

In this section the growth, the history and the nature of
a naval shipyard will be described briefly. The shipyard
command and coordination, organizational hierarchy, mission,
and operation of naval shipyard are discussed. The shipyard
work force structure and its fluctuations, and the utilization
of dry docks are also presented.

1. Brief History

' Traditionally in the British Navy, "royal dockyards"
were along craft union lines, such as engineering, electrical,
construction departments, etc. under a single manager called

"superintendent"” as shown in Figure 1 below:
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Superintendent
Naval
Dockyard
[ |

Manager Manager Electrical
Engineering Construction Engineering
Department Department Manager

M.E.D.) (M.C.D.) (E.E.M.)

Figure 1. Naval dockyard organization battern.

In England and some other countries the term "dockyard"
signifies a military establishment for the repair, overhaul,
conversion and construction of naval vessels.

Naval shipyards in the United States of America started
in the year 1799 with authorization of the Congress to build
four shipyards in Portsmouth, Boston, Philadely, ia, and
Norfolk. Mare Island and Puget Sound Naval shipyards were
authorized in the years 1852 and 1891 respectively. The last
four naval shipyards authorized were: Charleston in 1901,
Pearl Harbor in 1908, Hunters Point in 1939 and Long Beach
in 1940 [4326]. From the earliest years through World War I,
the naval shipyards were the principal logistic support
element in the Navy shore establishment. As such, they were
developed to provide a range of services over and above those
of a purely industrial nature. These services included supply
and dental care for seagoing personnel and provision of
training and recreational facilities.

During World War II expansion, additional =zctivities

were established to supplement the naval shipyards support
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functions. Two of the naval shipyards, Bostom and Hunters
Point were subsequently closed during the Navy force
reduction in 1973.

The maximum employment in all of the United States Naval
Shipyards at any one time was about 353,000 in July 1943
and has fluctuated considerably to the present estimated
number of approximately 69,000.

The United States Navy presently operates eight naval
shipyards.5 These shipyards are engaged only in conversion,
repair and overhaul of Navy ships and have not been involved
in any new construction since 1967. Only three Navy ship-
vards (Philadelphia, Mare Island and Puget Sound) now have
the capability for new construction. "It has been a stated
policy of the United States Navy that it does not intend to
shift its shipbuilding from private to Navy yards except as
a backuo i.. the event private shipbuilders become saturated
with commercial work" [5:60].

Since 1974, the Navy has been directed by the Congress to
allocate 30% of its ship overhaul/repair/alterations work to
private shipyards. This percentage is expected to remain a
minimum requirement and could increase if more pressure is
applied by the shipbuilding industry on Congress.

2. The Nature of a Naval Shipyard

A naval shipyard is an integrated industrial plant

with a full range of shop facilities and a full range of

5See Appendix A, presenting total employees and other
specifications for each of United States Naval Shipyards as
of March 1970.
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engineering design and shoppersonnel skills in keeping with
the mission. Thus every naval shipyard has a shipfitters
shop, sheet metal shop, welding shop, inside and outside
machine shop, electrical and electronics shop, paint shop,
a rigger shop, and service and tool shop [4:26]. In every
case, the naval shipyards have ordinances and fire control
shop capabilities adequate for the ship types they serve.

Each naval shipyard has a permanent staff of craftsmen
capable of performing any type of work that may be required
by the ships served. In addition, each of the naval ship-
yards has a qualified design and engineering staff responsible
for preparing the technical specifications for the work to
be performed. =

With these shops and skills, the navai shipyards have the
in-house capability to successfully perferm virtually any
work assigned, including the manufacture of replacement parts
if the parts cannot be obtained from the supply system or
the original vendor. The scope of the facilities and
capabilities just mentioned is influenced by the kinds of
work and types of ships assigned.

In the following paragraphs, the principal requirements
for the structural and functional authority of naval ship-
yards are briefly described.

a. Shipyard Command and Coordination
In the United States Navy the superintendent of
a naval shipyard is called "the shipyard commander". He is

subordinate to the Commander of Naval Sea Systems Command.
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He is a naval officer ordered by the United States Bureau of
Naval Personnel, upon the recommendation of the Naval Sea
Systems Command, to command the assigned shipyard. The
shipyard commander is under the area coordination of a
particular naval base/district commander assigned by the
Chief of Naval Operations. 1In addition to the direction and
support provided by the Naval Sea Systems Command; other
commands, bureaus and offices within United States Naval
organization provide administrative and technical guidance in
accordance with their assigned functional authority and re-
sponsibility [6:i]. Appendix B, Charts 1 and 2 show
organizational relationships between the shipyard commander
and other external authorities.

b. Organizational Hierarchy

During earlier years, naval shipyards operated

with a very loose type of organization. Each bureau had its
own senior representative in the yard with its own shops and
it furnished the funds necessary to operate these shops. It
took many years until the first naval industrial organization
was established with an overall manager who was responsible
for the total operation of the shipyard. There also was the
military commander, to'whom the industrial manager was re-
sponsible for the building, conversion and repaif operations
of the shops.

Considerable progress was made when naval shipyards
were brought under a centralized management system. Nowadays,

the organization and general administration of United States
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Naval Shipyards are in accordance with United States Navy

Regulations, with applicable Department of the Navy direct-

ives and the structural

and functional organization charts

contained in the Standard Naval Shipyard Organization Manual

[b:iig .

A modified organization chart showing some of the

departments and offices

depicted in Figure 2:

under the shipyard commander is

Shipyard Commanfgs

Management Eng. Office Data Processing Office
140 110
Quality Assurance Office Safety Office }
130 185 |

Industrial Relations

Office

Combat System Office
150 190

l

Planning 'Production
‘ | Department 30& Department 400

Department 200

Publlc Works Supply
Department 500

|

1

;

|
Comptroller Shipyard Cliniq |Administrative
Department 600 |[Gen'l Health & ||Department 800

Dental

Nuclear Eng.
Department 2300

700&7 50

Figure 2. Shipyard organization structure.

For the responsibilities of the shipyard commander and the

heads of departments see reference 6.
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c. Mission of a Shipyard
The official mission assigned to naval shipyards
is:

"To provide logistic support for assigned ships and
service craft; to perform authorized work in connection
with construction, conversion, overhaul, repair,
alteration, dry-docking, and outfitting of ships and
craft, as assigned; and to provide services and material
to other activities and units, as directed by competent
authority" [6:1].

: d. Shipyard Operation

As was briefly described above, the shipyards in
the United States Navy are coordinated industrial organi-
zations which are standardized in their format throughout
all naval shipyards. The operation of a naval shipyard is
similar to a commercial organization in many respects. The
shipyard commander is responsible to the Naval Sea Systems
Command the same way as the president of a company is re-
sponsible to the board of directors. In regards to the
financial matters, while the commercial organizations are
profit-oriented and desire to show a reasonable profit at

the end of a year, the naval shipyard looks for a "break-

even" point (i.e., no profit and no loss).

3. Shipyard Work Force
Mission accomplishment is largely dependent on the
personnel assigned to get the work done. The size and
composition by trade of the work force in naval shipyards

varies with the requirements of the work. Military and
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civilian personnel complement each other in providing an
effective team for fleet industrial support.

In a United States shipyard there is roughly one
naval officer to every 110 civilian employees. The pre-
ponderances are engineering duty and unrestricted line
officers; and, of course, there are supply, civil engineering
and other officers as well. The use of military rather than
civilian personnel in certain positions is based on a specific
determination of one or more of the following criteria:

(a) The position has strong elements of military
responsibility and accountability.

(b) It requires a military background to facilitate
understanding the viewpoint of the forces
afloat.

(c) The position provides training and experience
required for career development of the
military personnel.

(d) It supports sea-shore rotation providing
appropriate duties for the military personnel
involved.

In the United States, approximately 66 percent of
total shipyard employees are engaged in the production area.
Of the total production department work force, approximately
27 percent are normally available as indirect labor and about
61 percent as direct labor on any given day. (The remaining
12 percent workers are projected daily absentees.) Table I
shows comparative figures for the Mare Island Naval Shipyard

in mid 1976 [7:16).
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TABLE I. Work force composition - Mare Island Naval Shipyard
(Sept. 1976)

% Total
Description Work Production
Force Work Force
Total Production Dept. Work Force 6470 100
Direct Labor Force 3960 61
Indirect Labor Force 1750 27
Projected Daily Absentees 760 12

GRAND TOTAL EMPLOYMENT (September 1976) 9800

The civiiian work force is heavily weighted with skilled
journeymen in some 80 to 100 occupations. A continous
effort is expended to develop these skills. There is an
extensive apprentice training program which involves more
than 6.4% of the total civilian personnel. There is also

a great amount of training conducted to provide both
engineers and mechanics knowledge in new systems and equip-
ments. And, of cdurse, continuing efforts are made to improve
supervisory and other administrative and hanagerial capa-
bilities. Table II shows the numbers aqd categories of
civilian personnel in all United States Naval Shipyards as

of March 31, 1970 [4:27].
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TABLE II. Numbers and categories of civilian personnel in
all United States Naval Shipyards as of March 31,

1970.

BLUE COLOR EMPLOYEES NUMBERS PERCENT TOTAL
Supervisors 5,218 6.30
Journeymen ; 45,755 54,80
Limited Mechanics 2,163 2.60
Apprentices 5,373 6.40
Helpers 34579 4.30
Laborers 1,237 1.50

TOTAL 3325 75.90

WHITE COLLAR T“MPLOYEES
Engineers and Designers 3,515 L.20
Supply, Accounting, etc. 16,606 19.90

TOTAL 205121 24,10

GRAND TOTAL : 83,446 100%

4. Work Force Fluctuation

Today's complex ships with their larger work packages
create substantial peak manpower workloads during their over-
hauls. However, these loads neither occur during the same
period of time nor are of the same magnitude for each of
the trades. The result is that the demand on each specific
trade fluctuates rather widely. The ideal solution is to
assign sufficient work, properly scheduled, so that the
various skilled craftsmen can move effectively from ship to
ship. Since this is not always possible, shift work, over-
time assignment, forced lgave, loans of manpower, working
men in secondary skills and other devices are necessary

management actions to balance manpower against workload

[Ln 3o] :
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5. Dry Dock Utilization

A "dry-dock" is a basin of water which can be closed
off by a gate. The ship is floated in, the gate is closed
and the water pumped out to allow for the cleaning, repair
and maintenance of the ship's underwater structure.

Modern ships of the Navy are usually larger and
deeper than the older ships they replace. They are more
complex and more work is required during overhaul and the
period in dry dock; thus longer periods of dry dock time
are required. The result has been an increase in large dry
dock utilization and the trend is still continuing upward.
Accordingly, dry docks are one of the most important facil-
ities considerations with respect to shipyard overhaul

capacity.

C. BUREAUCRACY AND CULTURE

Naval shipyards normally cover a large area and employ
several thousands of men at any given time. This size alone
would impose the bureaucratic pattern on naval shipyards'
organization. Coordination of masses of men and material
clearly requires the employment of those properties of pre-
cision, impersonality, and reliability which make
bureaucracy the most efficient form of large-scale organi-
zation.

To most people bureaucracy is a dirty word. It
suggests rigid rules and regulations, a hierarchy of
offices, narrow specialization of personnel, red tape,
irresponsibility, an abundance of offices or units
which can hamstring those who want to get things done,

impersonality and resistance to change. Yet every
organization of any significant size is bureaucratized
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to some degree or, to put it differently, exhibits

more or less stable patterns of behavior based upon

a structure of roles and specialized tasks. Bureau-

cracy, in this sense, is another word for structure [8:5@] .
A naval shipyard is an integrated hierarchy of specialized
talents and shops defined by systematic rules--an impersonal
routinized structure wherein legitimized authority rests
in the office and not in the person of the incumbent [2:383].

For the social scientist, bureaucracy is a form of
rational (goal-directed) social (cooperative) action in which
behavior péfterns are designed to achieve the highest goals
for those who establish and maintain the bureaucracy. The
chain of command clarifies and defines goals, determines
the means for carrying out those goals, divides the task of
achieving goals into smaller parts or roles to be expected
by separate specialized units, coordinates the activities
of those units, and ensures that all efforts are directed
toward accomplishing the bureaucracy's goals [9:30].
Bureaucracy is the prevalent method of organization in

the world today because this form of organization is efficient
in carrying out the goals of public poli¢y and of private

profit oriented entities. With bureaucratic organizations,

- the talents and energies of masses of people can be mobil-

ized to accomplish otherwise impossible collective goals.
With such an understanding, it is necessary to see how the
bureaucratic form of organization will be influenced by
different cultures.

"Culture" is a word that has many meanings. Culture has
long stood for the way of life of a people, for the sum of

34




their learned behavior patterns, attitudes, and material
things [10:&3] :

H. T. Hall states that "Culture is more than mere custom
that can be shed or changed like a suit of clothes."” He
further believes that: Americans think of "under-developed
countries as being backward and stubborn,"” or "thought to
be led by grasping leaders who have no concern for their
peoples welfare." Unfortunately some of these statements may
be true. They can also be a convenient excuse for United
States' failures aboard on the technical assistance, military
aid, and diplomatic fronts. "But most of our (the United
States') difficulties stem from our own ignorance" [10:48].
One ﬁust understand the culture, tradition,'habits, and way
of 1life of other peoples. Admiral Hayward recently most
appropriately stated that there is great value in under-
standing the history, culture and tradition of others. These
values must be respected in their own way. We must be well
aware and cautious about how fast they can change [ll].

Most men in the field continue to fail to grasp the <rue
significance of the fact that culture controls behavior in
deep and persisting ways, many of which are outside of aware-
ness and therefore beyond conscious control of the individual.
Culture hides much more than it reveals and, strangely enough,
what it hides, it hides most effectively from its own parti-
pants. Much research has proved that the real job is not
to understand foreigi culture, but to understand one's own

culture. All that one ever gets from studying foreign culture
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is a token understanding. The ultimate reason for such
study is to learn more about how one's own system works.
The best reason for exposing oneself to foreign ways is
to generate a sense of vitality and awareness - an interest
in life which can come only when one lives through the
shock of contrast and difference [10=53].

As it was described, "bureaucracy" like any other system

has its many advantages. It also has its limitations and

-disadvantages. The bureaucratic organizational system can

be misused or over-done; in which case favoritism and
corruption will certainly pervail. It should be realized

that one organization's goals cannot be perfect for others.

In fact, the goals of different organigzations can often be
very different and contradictory. The differences are much
more important when different cultures are considered. There-
fore, the bureaucracy created in one country cannot be applied
blindly to some other country. The historical background

and social differences of each country must be considered.

Any form of bureaucracy should grow with the particular
culture and thfough the transformation process. Hence
bureaucracy must be adapted with care and full understanding.
Awareness of one's own culture; recognition of historical
background and social differences between different nationals

are of great importance in the development of a bureaucracy.

D. ORGANIZATION CONSIDERATIONS
The question here is: What should be the organizational
structure for an Imperial Iranian Naval (I.I.N.) Shipyard?
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In Section "B" of this Chapter, the nature and trend of the
bureaucratic character of a United States Naval Shipyard was
discussed. This should not give one the idea that this is
the type of organization proposed for an Iranian Naval
Shipyard. There is no single best pattern of organization
that can serve all nations or all industrial organizations
within a nation. The organizational structure that has
evolved through the years and serves the United States Navy
well may not work satisfactorily for other navies. The
mission of the particular shipyard; the size (work forﬂe)

the physical and social environments; the kinds and com-
plexity of tasks assigned; labor-management history and
current: relations; the type of ships to be maintained and
overhauled; the social norms, culture and skills of the
operating personnel will have a great influence on the choice
of an organization pattern. Even for organizations in the
same environment, the period during which a new organization
is implemented plays an important role. On the other hand

it would be a waste of time and resources to try to "reinvent
the wheel". It would be ineffective and expensive for non-
industrial nations not to benefit from the experience of more
industrialized countries. The organizational structure for a
newly established naval shipyard in the extremely fast
expanding navy of Iran, should evolve. The structure of such
an organization cannot be static. It should be modified and
expanded through a steady and stable progression; but it

must, at the same time, provide for a dynamic growth pattern.
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For the rapidly developing countries such as Iran a more
rapid developmental pace is appropriate. We live in a
rapidly expanding technological age. During the last gen-
eration, innumerable new systems, and many organizational
formats have been developed. The successful integration and
utilization of these systems/organizations has been the
masterpiece of modern technology in itself. Transfer of this
new technology is the only way to bridge the gap between the
modern technological know-how and traditional or indigenous
technology. Hence, adaptation of new techology and trans-
formation of skills is essential. The modern ships of today's
navies have complex and sophisticated systems. They require
nighly skilled men who are up-to-date in the current, but
ever-changing technology. They also require an efficient
organizational structure in which to operate. To effectively
integrate and properly utilize the talents of men and the
capabilities (output) of machines is the greatest challenge
to management.

For a conceptual Iranian Naval Shipyard organization
(growing to a 5,000 man work force), a bureaucratic structure
(as described in the previous section) is inevitable:

' (1) Bureaucracy is created in a naval shipyard because
of the efficiencies in the bureaucratic form of social
organization. Some kinds of tasks seem to ULe most efficiently
performed by organizations with a chain of command, special-

izations, impersonality, and rules.
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(2) Bureaucracy has been found extremely useful in

dealing with tasks of great size, complexity and technicality.

(3) Bureaucracy is everywhere in varying degrees. It
is especially evident in a large-scale industrial organi-
zation such as a shipyard. It is here and we cannot avoid
it, but we must learn how to live with it, use it properly

and make it work for us.

Bureaucracy is not a disease, but it certainly spreads like
one. It has the symptoms of highly contagious disease which
spreads rapidly and may kill the unprepared, uneducated and
innocent victim. It is the outcome of modern technoclogy and
the off-spring of a growing organization. However, extra
caution and special consideration should be given to any
newly established and rapidly growing organization.

Roger Harris states that the start-up organization has to
process a great deal more information than the normal "steady
state" organization. There are four basic ways of dealing
with the needs of a new organization:

(1) Provide more of everything: eople, money, and time

during the start-up period. ?Turnovers will usually

exceed estimates.)

(2) Break the organization up into self-contained parts

which are as independent of one another as possible.

(3) Establish sophisticated sensing, planning, and problem

solving and progress tracking systems.

(4) Create project teams, task forces, and other lateral
communication and decision making links, so that
problems can be dealt with at lower levels in the
organization (12:1].
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For a newly established organization, the most effective
role for higher management is that of support, strategx.

and protection. Higher authority's role of support is in
the form of needed resources; strategy in the way of
indicating structure and manning of key positions, as well
as broader financial status; and protection is in the manner
of creating an "umbrella" which shields those who are
operating the new shipyard from outside pressures and inter-
ference [12:i]. With these considerations in mind, the
adaptation of the organizational structﬁre of a United States
Naval Shipyard, as presented in Section B, Figure 2, would
require suitable modification for an Iranian Shipyard. This

could hbe of the format as shown in Figure 3.

Shipyard
commander |

anagement i ' lAdministrative

ngineering Department
Qffice

T T |I

| ! | |
Planning . [Production {Public Works| iSupply ‘
lDepartment i [Departm |Department |
i

uality Assurance Comptroller Industrial ‘
Department Department , j |

Figure 3. Modified organizational pattern.

Comparing Figure 2 and Figure 3 above will indicate the

following changes:
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(1) The data processing office can be amalgamated and
made a part of the comptroller department.

(2) The safety office and shipyard clinics may be made
a part of the industrial relations office.

‘(3) The combat systems office could be made an integral
part of the production department.

(4) The nuclear engineering department must be eliminated
since there are no nuclear propulsion vessels in the Imperial
Iranian Navy.

Having defined the objectives of this research and having
provided background on Naval shipyards and the environment
of our conceptual shipyard, it is:appropriate to describe
the research techniques used to compile tﬁis document. This

is the subject of the next chapter.
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III. RESEARCH METHODOLOGY

About January 1978 the subject of "activation of a naval
shipyard", still vague in the mind of the author, was for
the first time discussed with the prospective thesis advisor.
The advisor elaborated on the planning aspect of the subject
and pointed out that the research could have far reaching
practical application to the successful activation of such
a complex activity.

After more discussion with other professors and further
refinement of the topic the following researcﬁ methodology

was adopted.

A. LITERATURE SEARCH

There is a large amount of literature and many research
studies available for every chapter and section of this
thesis. The author's continuous battle has been to contain
such a broad subject to a manageable size in the time period
available. The "planning concepts for activation of a naval
shipyard" in an isolated place, with a hostile climatic
environment is a unique task by itsélf. However a search
and review of topics on long range planning; project manage-
ment, planning, scheduling, organization and staffing,
control and coordination, and project network (PERT/CPM)
were carried out. Proper logistic support is a prime con-

sideration for the success of any system, and its importance
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is further emphasized for the particular environment of the
conceptual project. Hence a study of Integrated Logistics
System (I.L.S.) began. The elements of I.L.S.: personnel
and training, facilities, supply support, transportation
and handling, test and support equipment, technical data,

were identified.

B. VISITS AND INTERVIEWS

Personnel with extensive background in the subject and
those with previous experience in the Persian Gulf environ-
ment were the target of this effort. After some study,
plans were made to visit some of the individuals who had
experience in this field and some of the facilities of a
similar function. Noted officials were interviewed during
the visits and considerable insight was gained from their

views and experiences. More than 100 persons who had ex-

perience and background on the related subjects of: planning,

logistics, personnel and training, shipyards, organization

development, the Persian Gulf, Iran and other developing

countries were interviewed. Those individuals and locations

visited are:

The Chief Imperial Iranian mission to the United States
of America, Arlington, Virginia;

Director of Facilities and Equipment Division, Naval Sea

Systems Command, Washington, D.C.;

‘Manager of Division Construction, Bechtel Corporation,
Engineers-Contractors, San Francisco, California;

Director, Spécial Pro jects, Kaiser Engineers, Oakland,
California;
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The Shipyard Commander, Training Division and Management
Engineering Office, Philadelphia Naval Shipyard,
Philadelphia, Pennsylvania;

Pro ject Manager, Diego Garcia Construction Pro ject
Office, Alexandria, Virginia;

Director of Subbase Acquisition, Trident Program Office,
N.C.3 , Crystal City, Virginia;

Group Vice President, Project Office Staff, Brown and
Root, Inc., Houston, Texas;

Manager, International Training Group, Personnel Training
and Development, Brown and Root, Inc., Houston, Texas;

Vice President, Programs Management; Litton, Ingalls
Shipbuilding, Pascagoula, Mississippi;

Operations Research and Administrative Science Department
Chairmen, noted Professors; Heads of Departments; United
States Naval Postgraduate School, Monterey, California;
United States Naval Officers with previous experience in
similar projects or tours of duty in the Persian Gulf
area;

Iranian Project Liaison Officer, N.C. 3, Crystal City,
Virginia;

Iranian Supply Officer, and Project Liaison Officer,
Philadelphia, Pennsylvania;

Ex-military officers and businessmen who served overseas
or had experiences in the Persian Gulf region;

Finally many United States and allied student friends,
with interest in this subject.

Some of the views and comments made during these interviews
are included throughout this thesis. These examples provide
further insight into the diversity of the subject and the
different problems experienced and emphasis given to
different aspects of the same problem by different men in

different positions.
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C. STUDY OF SIMILAR PROJECTS

Further, a search was carried out through the inter-
library computer service and also the Defense Logistics
Studies Information Exchange (DLSIE). Documentation on
previous base development management, planning for logistic
support efforts in the Vietnam Era and also Transition plans
for on-going projects such as Diego-Garcia Development and

Trident Base acquistion were obtained and studied.

D. PERSONAL EXPERIENCE

Personal experience both in the Persian Gulf and overseas
has given the author much insight and motivation as to the
identification of problems and the importance of this task.
He has had more than 21 years of service experience of which
more than ten years has been spent in responsible positions
in the ships and industrial organization/technical establish-
ments in the Persian Gulf area. He has traveled and lived
in that region, been expésed to the environment and certainly
feels the importance of integrated lcgistics support and
planning for activation of an industrial activity as complex
as a shipyard. He has spent about eight years in England,
and more than four years in the United States of America,
mostly in the training establishments and the naval shipyards.
The author has traveled extensively during this period
visiting many industrial centers, military establishments
and more than twelve shipyards throughout Europe, the United
States of America, Turkey, Pakistan, India and Iran. He has

been directly associated with or served in shipyards for more
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than ten &ears of his service career. Many months of
research and extensive interviews with many experts and
specialists in this field has given the researcher great
insight and reinforced his strong belief and own conviction
of the need for a positive long-range planning on such a
ma jor undertaking with heavy emphasis on the personnel
requirements and their appropriate training.

In Chapter IV the concepts of planning and logistics

support will be discussed.
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IV. PLANNING AND LOGISTIC SUPPORT

Part of the objective of this thesis is to point out
the importance of timely planning and coordination as well
as the necessity of integrated logistic support for any
project. The author believes that this objective can be
achieved only by understanding the principles, the need and
the ﬁroper implementatibn of planning and logistic support
concepts. The awareness and proper application of these
management tools are of extreme importance in a complex
project. The activation of a naval shipyard in a remote
region and the hostile climatic environment of the Persian
Gulf is certaiﬁly a project of such complexity.

Thirteen years ago, a similar project in a comparable
environment, was in its design and development phase. It
was planned to be completed in a period of five years. The
construction was greatly delayed due to several reasons,
including: a late start; lack of adequatérintegrated
logistics support; inadequate planning and supervision;
shortage of funds; and lack of control and coordination. The
original construction cost estimate more than tripled due to
the growth of work and inflation. As recently as two years
ago (years after the target completion date) the project
was nearing its physical completion. Just a few months

months before that time it was realized that there were
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shortages of skilled manpower, adequate electrical power,
water, etc.

In addition, a large quantity of machinery, raw material
and special equipment ordered to coincide with the much
earlier planned completion date had been virtually idle for
several years. Such experience shows :that it is not unccmmon
for human beings to get overwhelmed by the day-to-day
involvement of the.organization, thus allowing other vital
tasks to be overlooked. All too often we end up with war-
ships, shipyards, planes and other systems that perform their
missions only "after the expenditure of extraordinary effort -
much of which could be avoided by better planning and fore-
sight on the part of the government and industry" involved
[13:6].

Therefore, in this chapter the concepts of planning,
long-range plans and contingency plans will be discussed. In
addition and in order to gain a better appreciation for the
coordination required among activities and the life cycle .
cost for this project, the planning and coordination, logistic
support, the system life-cycle, and logistic support

management functions will be briefly described.

A. PLANNING TONCEPTS

Planning, more than any other management technique, is
misused, misunderstood, and more often times ignored.
Yet its importance to successful operations and project
management at all levels cannot be overstated. 1In fact,
it has often been said the foundation for the success or
Tailure of a project will be firmly established during
the critical, initial proposal and planning phase Lu:lbo)
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Men have always been concerned about the future. They
carry with them the fear of what is going to happen tomorrow.
Ancient men took time out of his present to prepare physi-
cally and psychologically for his future. This ability,
to draw upon past experience in the present to plan for the
future, has been the biggest advantage of human beings over
other species (}:26%]. In the modern aée, formal planning
has grown in importance for many organizations because of
increased technological complexity, financial risk, time
lags, pfbject size and substantial management decision
burdons.

Long-range planning rests on dreams, strategies and a
sense of what management would like the organization to
become. These dreams and strategies will be a futile
exercise unless they are converted into continuing objectives
aﬁd specific goals with priorities for accomplishment. It is
said that the purpose of planning is not to show precisely
how we can predict the future, but rather to cover the
things we must do today in order to have a future.

This section, on the broad subject of planning concepts,
presents some of the definitions 6f planning; the need for
planning, the nature of a plan, and the requirements for
setting clearly defined goals. The hierarchy of planning,

management and planning, and approach to planning are also

discussed.
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o 1. Definitions of Planning
' George Steiner6 defines planning as a process which
L begins with objectives; defines strategies, policies, and

detailed plans to achieve them; establishes an organization

to implement decisions and includes a review of performance
and feed-back to introduce a new planning cycle. McFarland
states that, "Planning is a pervasive and continuous process
of anticipating, influencing, controlling and analyzing
present conditions to make decisions for the future" {15:31&].
In.a laymen's term, planning may be defined as (1)
thinking about what one wants and how he is going to
accomplish it, (2) determining in advance what is to be done,
(3) preparing for the future by making decisions now. Plan-
ning presents management's attempt to anticipate the future
and guard itself against the threat of change. By its nature,
planning is inherent in almost 2ll management processes.
However, it has no easily definable boundaries, no single
right beginning, most certainly no end, and cannot be easily
gathered up into a precise position or description for
delegation to an individual or group. For the purposes of
managing an industrial organization, the essence of planning
is the identification of opportunities and threats, of what-
ever kind and wherever they exist, and the choosing among

alternatives for allocations of resources of all kinds.

6Professor George A. Steiner is the author of the book

"Top Management Planning” and is considered by many to be the
Dean of American long-range planners.
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2. The Need for Planning

An increasing span of time, the growth lead time, the
complexity and enormous expenses of large endeavors, all
put heavy pressure on planners to achieve the central
mission of minimizing uncertainty and its consequences.
"The imperatives of modern technology havé exercised a
profound influence on the requirements for planning. Con-
tinuing, narrowing specialization has made tasks more complex
and lengthyf[:1=268]. The major benefit of planning may not
be the plan itself, but rather the process which identifies
the goals, strategies, resource requirements, and the inter-
relationships between decisions to be implemented. The key
to planning is the determination of desires; and the critical
aspect is knowing where one wants to be and how one wants the
future to turn out.

The concepts of planning should not be a list of unrelated
aspirations; the ideas should be integrated into a cohesive
plan that has a threefold purpose. The first purpose is to
provide a concept of what the organization ideally should te
like as a whole. The second purpose is to provide a guide
for planning systematically for transition of the existing
organization into what is desired. Third, and the most
important, planning may excite and fire the imagination of
participating managers. In the following paragraphs the
definitions of plans and the importance of goals are

described:
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a. What is a Plan?

We have already seen that a plan is a predetermined
course of action. It represents organizational goals and the
activities necessary to achieve the goals. Functional plans
are those which outline intended action in a functional
area such as personal and training, supply, facilities,
finance, etc. Functional plans are a compilation of actions
necessary to provide functional support necessary to the
accomplishment of overall organizational planning goals.

These plans are a combination of objectives, policies,
procedures, budgets, and other elements necessary to achieve
a predetermined specific objective.

b. Setting of goals

The goals of an organization represent, in effect,
a series of constraints imposed on the organization by its
participants. Goals and objectives are also defined as the
appropriate response to recognized problems and opportunities.
F. R. Kappe17 states:

-

"Unless the organization sets demanding and exciting
goals, it runs a heavy risk of losing vitality. This
is an area where people in top management positions
have heavy responsibilities. If these goals fail to
stimulate, there is something missing at the top"
[16:91] -

3. Hierarchy of Planning
A hierarchy of different levels of planning can be

identified on the basis of the planning norizon for each

7Quoted from reference 15 page 91.
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level. Three levels frequently referred to in literature

are strategic planning, tactical planning, and operational
planning. Strategic planning deals with long-range consider-
ations. The decision to be made relates to the future of

the country as a whole, such as building a shipyard or the
expansion of the navy.

Strategic planning calls for the greatest degree of
imagination and reasoned intuitive judgement because it
deals with an uncertain future and requires the allocation
of resources when the results are not obvious.

Tactical planning is concerned with a medium-term
planning horizon. It includes the ways resources should be
acquired and organized. It is reflected in the capital
expenditure budget; such as the navy training plan, the
three-year staffing plan, etc.

Operational planning is related to short-term decisions
for current operations, such as supply inventory levels,
shipyard work load plans, production levels, etc. These
are reflected in an operational plan such as a yearly
budget. Operational planning is more concerned with pro-
jecting the present into the immediate future and in the
achievement of greater efficiency and coordination among
the several elements of the operating activity in question.

L, Management and Planning

Virtually all management theorists agree that
planning is a major element of the manager's job. However,

there is no general agreement concerning precisely what
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constitues planning. As the term is used here, it encompasses
the activities which are variously referred to as goal
setting, policy making, strategic planning, and gtrategic
decision making. This interpretation of planning thereby
involves the identification of the broad goals of the organ-
ization and the specification of strategic policies which
prescribe the way in which the organization will go about
achieving its goals.

Another interpretation of planning incorporates the
'procesé'of preparing for the commitment of resources in the
most economical fashion, and, by preparing, or alloWwing this
commitment to be made less disruptively" [1:10}. This inter-
pretation of planning is usually referred to as long-range
planning since it involves explicit consideration of the
(sometimes distant) future; and it is this phase of planning
which is most commonly formalized in organizations. It
involves the adoption of general goals and translating them
into specific objectives, analyzing which objectives are
consistent with those goals, and developing ways of achieving
the objectives. The planning proéess therefore also encom-
passes the process of strategic decision making which addresses

te tiv ocations of resources which will achieve
the organization's goals and objectives to the greatest degree.
5. Approach to Planning

The success and failure in planning relate to a very

great extent to the understanding and participation of senior

management. One of the secrets of participative management
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is the allocation of time and attention to the right things,
not to those things best left to functional and middle
management.

The proper.approach to planning is never quite the same
from project to project, or for that matter from time to
time on the same project. It is always peculiar to the time
and place. The planner's most important role is to develop
an approach peculiar to his project's time and place. To do
so requires a full appreciation of the frame of reference
within which he must guide the planning efforts. He must
personally understand and develop understanding among the
project decision makers that the thought processes involved
in making choices among alternatives are what really matter,

not the bound volumes of five-year plans to which they can

proudly point. He must insure that choices made at all

levels and on a myriad of projects are in support of the much

broader ones made earlier concerning overall objectives, goals,

and strategies. These choices must be made-continually
throughout the year and generally cannot be deferred until
an annual planning exercise rolls around.

"The task of the planner, including the financial
manager, is to present management with that full spectrum
of intelligence and data, properly constructed to manage-
ment's particular needs instead of according to the
dictates of our real and imagined professional standards,
techniques, and traditions"” (16:54 $
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B. LONG-RANGE PLANS

Long-range plans differ from the short-range plans in
that they reach much further into the future. Construction
of a large industrial facility such as a naval shipyard may
well take more than five years from design and development
to completion and eventually operation. In such a long-
range time frame many changes can take place. The further
azhead we look, the more change we should expect and the more
time needs to be devoted to planning.

In general, long-range planning will look to the distant
future as far as a trend can be predicted. "Long-range
planning needs strong top-level support because of the
ma jor commitments that have to be made to carry it out"
[17:1801. Support from the higher authority is also needed
to get responsible departments/ministfies'to work toward
common long-range goals instead of each going his own way.
In a complex project such as construction and activation of

a naval shipyard, it may take ten yeafs or even a generation

"~ to see the result of a decision made today. For example,

a long-range personnel plan for activation of a newly
established shipyard should be more than just looking at the
number of men and skills required for the start-up of the
snipyard. In fact, it should also look much further to the
future expansion of the navy; the modern ships and the future
equipment that will be introduced, and new technological
breakthroughs. Thus, a long-range personnel plan must look

at least ten years into the future and anticipate the demand
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for manpower and different skills to satisfy the navy's
future requirements. Long-range manpower plans should tell
us how many managers/officers, civilians or enlisted men we
will need in the years ahead, not only for activation, but
also for the shipyard's anticipated future growth needs.
Included should be an analysis of the job categories, the
number of personnel required in each, and skill levels
needed. We then can take a manpower inventory and see how
the men we now have compare with those we need in the more
distant future. We can now start to train today's junior
officers/managers, and enlisted men/civilian personnel for
the future assignments. They should be given the kind of
training and experience that will preparé-them for their
future jobs. One apparent disadvantage of long-range
planning is that it may take ten years or longer to see the
outcome of a decision. For example, the decision process

to build a shipyard or a dam and the eventual construction
period may take well over five years. Hence uncertainties
involved in long-range planning should be considered so that
the plan may be revised or modified to meet the new require-
ments. Good management should be forward-looking and prepare
a long-range plan, even though it must be updated or revised
periodically. Since we cannot tell with certainty what the
future will be, it is essential to have some alternatives

or contingency plans. Such plans are discussed in the

following section.
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C. CONTINGENCY PLANS
Even the best plans can be outdated or rendered useless
by unforeseen changes or realities involving the project.
New technological breakthroughs, innumerable imponderables,
unforeseen changes, unknowns and conflicting views and
interests can all destroy a "perfect" plan.
"Especially vulnerable to these threats are those projects
on the scientific frontiers, or forefronts, or new
technologies, or those where powerful, conflicting in-
terests are involved" (e.g. unexpected expansion or
contraction of the project) (18:38].
To retain flexibility and be able to react to these
threats, one must be cognizant of three dominant factors in
any project. First, is the fact that all projects are inter-

dependent. An action in one area must result in a reaction

in another area, when required, or catastrophic results can

occur. Another problem is called "second-order consequences".

For example, building Eigger ships or initially acquiring
submarines for the fleet can be a project's main goal;
however, deeper port facilities, additional support facili-
ties (larger drydocks), special personnel training and a
multitude of other things must be obtained in a timely
manner in order to properly support the new ships or sub-
" marines. These additional dynamic problems have been
especially prevalent in logistical support areas in recent
years.

The third area of concern is called "time skip". This
is epitomized by the statement heard after a project has

blown up, "We didn't think it would be a problem". Seemingly
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insignifcant details or oversights can mushroom into giganwic
problems (19:38).

An expert project planner will recognize these pitfalls
and counter them with contingency plans based on three
princifles. The first is iterative planning. Plans must

undergo continuous modifications in line of these unantici-

- pated realities. Concepts, assumptions and technological

features must be constantly reexamined to determine what
impact a‘breakthrough or change may have on the plan. A
built-in flexibility to react is essential. Closely related
to that premise is the need to build in padding or extra
tolerances as insurance for contingencies. Finally, a
dynamic, flexible planning effort must be extended over time
as well, maximizing interactions within the project and out-
side efforts. Time delays, and early comﬁletions, must be
analyzed for their impacts. To aid these plans, information

must flow freely in all directions.

D. PLANNING AND COORDINATION'

One cannot coordinate activities which are related to
one another unless there is prior planning incorporating
adequate communication. Mbst oftéﬁ, we need to coordinate
actions because one action must follow another in sequence.
For example if we cannot start-up a shipyard, often it is
not because of the incompletion of construction or the in-
ability of personnel to run it. There are many other
variables which will affect the readiness of a shipyard.

For a complex industrial facility, the availability of
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qualified personnel, required utilities, adequate housing,
supply support, transportation and amenities are equally

as important as the availability of buildings and machinery.
Sometimes we need to coordinate several actions that start
at different times, but should progress together in order to
finish together. For example, long before the start of con-
struction of a shipyard, designers start to decide upon its
configuration and the personnel department initiates planning
for recruitment and training. While someone else plans and
prepares electrical power and other utilities (water, steam,
gas, etp.). the civil engineers plan for housing, recreation
and other community requirements. Suppose that the shipyard
is near completion. Initially 200 personnel may be required
to oversee test and trials of machinery and to familiarize
themselves with the shop's operation. These men need to eat,
to wash, and to be treated in case of an accident within the
immediate vicinity. They also should have facilities for
rest and relaxation for themselves and their families;
transportation to get héme and other facilities. Therefore
we should ask outselves if there are housing and recreation

facilities available. Are sufficient utility support, trans-

' portation, educational and medical facilities available?

Are these personnel trained? Do they know their jobs? Who
pays them and how are they getting paid? Who is coordinating
all these tasks? By the time the assumed shipyard is com-
pleted and ready for acceptance adequate trained personnel

should be on the site ready to take-over. Is the arrival
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of additional personnel scheduled and coordinated with all
other authorities concerned? What happens to coordination
if something goes wrong somewhere along the line? Can the
problem be avoided? If not, who is going to be affected?
Those who are affected should be informed beforehand so that
they at least can modify their plans or be prepared for the
unpleasant consequences. Often we can break a bottleneck
and get the lagging section of the whole activity back on
schedule if we know of the problem in time and act upon it
soon enough. We may be able to put more people on the job,
work overtime, or contract the work or part of the work to
an outsider.

Ray Vicker's8 report on Iran's tremendous progress in a
comparatively short period of time emphasizes’the importance
of the coordination and integrated support.

"Port facilities were overwhelmed by imports through most
of last year and many ships waited three months to unload.
Only half the volume of freight that was dumped onto
docks could be hauled away promptly by railroad and truck
lines, and goods rotted on open wharves. In one instance,
several thousand heavy-duty trucks were unloaded at the
big port of Kharramshahr, but there weren't any drivers
to move them. The new vehicles rusted on docks for
months” [ 20:1].
The article could have continued by asking whether there
were adequate: Roads for the transportation? Provisioning

for the spare parts? Test equipment and technical documen-

tation? Maintenance facilities? These facets are in fact

8V'icker, Ray: Staf reporter - The Wall Street Journal,
1977, Vol. XCVI, No. 70.[Ref.20].
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the basic elements of integrated logistics support which will

be described in the following section.

E. LOGISTIC SUPPORT

One of the greatest challenges facing industry, military
and other government managers today and in the future is
the growing need for more intelligent management of our
scarce resources. The demands of the modern world have
created unprecedented incentives for management techniques
to design and operate less costly systems, simplify products
and processes, and create more efficient supply and distri-
bution methods.

No government agency or private organization can reach
its full potential as an efficient allocator of resources
until logistic support requirements are properly analyzed
and integrated logistics management techniques assume their
proper roles in the hierarchy of management activities [Zl:XV}.
It is therefore important that the proper analysis of logis-
tic support of a system or project, whether the acquisition
of a new class of ships or constructioﬁiof a shipyard, be
considered at a very early stage. That is, we must look at
the "total aspect" of logistics support from the conceptual
phase (which is long before any significant investment is
committed) to the operational phase. To improve the manage-
ment of our limited resources, one should view logistics in
terms of the effectiveness of support and on the basis of
life-cycle-cost., Life-cycle cost includes all costs

associated with planning, research, design, production,
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system operations and maintenance support, and ultimate
system retirement and phase-out. For better appreciation
of the subject, this section will present some definitions
of logistics; the concepts of integrated logistics system
(I.L.S), the system life-cycle and logistic support

management.

1. Logistics Definitions

Logistics is not a new subject to us. In fact it
has been a concern since the first movement of men and
material.

"Conventionally systems and equipment have been designed
and developed and logistic support requirements have
evolved "after the fact". This approach to logistics
has resulted in high costs of maintenance and support
currently being experienced for many systems" [21:XV].

Logistics is defined by Webster's dictionary as "the
procurement, maintenance, and transportafion of military
material, facilities, and personnel.” Military logistics
as defined by the Joint Chiefs of Staff is:

"The science of planning and carrying out the movement
and maintenance of forces. It is those aspects of
military operations which deal with: (a) design and
development, acquisition, storage, movement, distribution,
maintenance and disposition of material; (b) induction,
classification, training, assignment, welfare, movement
and separation of personnel; (c) acquisition or con-
struction, maintenance, operation and disposition of
facilities; (d) acquisition or furnishing of services.
It comprises both planning, including determination of
requirements, and implementation”(22:16].

2. Inte ted Logistic S gt (T 5.8, )

"Integrated logistic support (I.L.S.) is a management
function providing the initial planning, funding and
controls which help to assure that the ultimate customer

or user will receive a system that will not only meet
performance requirements, but one which can be expeditiously
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and economically supported throughout its programmed life
cycle" [21:7 1

The elements of I.L.S. are: ersonnel and training, supply
support, facilities, transportation and handling, test and
support equipment, technical data, and maintenance planning.

The purpose of I.L.S. is to assure that effective logistic
support is planned, acquired and managed as an integrated
whole.

DOD directive 4100.35 states that "Military readiness
is fundaﬁental to national security and...can best be
achieved through effective integrated logistic support
of...system and equipment.”" Its primary objective is "to
assure that...effective logistic support.{fis systematically
planned, acquired, and managed as an integrated whole...to
obtain maximum material readiness ard optimum cost
effectiveness” (23:1.2].

The following are brief descriptions of the elements
of Integrated Logistics Support:

(a) Personnel and training: The human element is
required for the operation and maintenance of the prime
system (a shipyard in this case) and associated support
facilities throughout the life-cycle. Personnel are
identified in terms of numbers and skill level requirements
for each operation and maintenance function of the shipyard.
The training of personnel includes both the initial training
for navy/equipment familiarization and operation of the

system, and also the replenishment training to cover
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attrition and replacement of personnel. Training is also
provided to upgrade the assigned personnel to the skills
required for the particular system/equipment.

(b) Supply support: Consists of all general
consumable and outfitting materials for the shipyard,
repairable spares (units, assemblies, modules), repair parts,
consumables, special supplies and related inventories needed
to support the shipyard and supporting facilities. Special
considerations should be given to the geographical location
of the shipyard with respect to where the supply materials
originate, are stocked and distributed, the means of
transportation and methods of distribution.

(¢) Facilities: In general facilities consist of
real estate, physical plant, portable buildings, housing,
intermediate shops and depots, etc. required to support
operation and maintenance functions associated with the
prime system. The shipyard here is considered the prime
system; hence the housing, drydocks, cranes and rails, and
other training and repair facilities, required, to support
the shipyérd. tect and support equipment and training
equipment throughout the life-cycle of the shipyard, are the
supporting facilities.

(d) Tra tati ing: Consists of all
those vehicles, equipments, special provisions, containers
and supplies necessary to support packaging, preservation,
storage, handling and transportation of, test and support
equipments, spare/repair parts, personnel, facilities and
technical data.
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(e) Test and support equipment: Consists of all

monitoring and checkout equipments, tools, meteorology and
calibration equipments, maintenance stands and handling
equipment required to support scheduled and unscheduled
maintenance actions associated with the shipyard.

(f) Technical data: Are the operating and maintenance
instructions, drawings, microfilms, inspection and calibration
procedures, provisioning and facilities information, specifi-
cations, computer programs required to support the
construction, checkout, and operation of a shipyard and its
supporting facilities.

(g) Maintenance planning: is

"accomplish through the definition of the maintenance

concept, accomplishment of logistic support analyes,

provisioning, and assessment and evaluation of the

overall support capability with the necessary feedback

loop for corrective action and modification” [23:9].
Maintenance planning facilitates the necessary logistic
support considerations in the system design process.

3. System Life-Cycle

A system/project in the dynamic sense must be
considered through its life-cycle or so called "cradle-to-
grave" viewpoint. The system life cycle may be said to
originate in the perception of a need and terminate with
disposal of the system. Between the two end-points of a
system's life, there are a number of phases through which

the system passes, e.g. the initial phases of the life cycle é

of a shipyard project is from the inception to operation
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period which may take 5 to 20 years; while the operational
phases of the shipyard may be several generations. Figure
4 shows the total life cycle cost of a ship. Note that
poor management may only see the acquisition (construction)
cost (or the tip of the iceberg). Many other major costs,
such as those illustratedg. may go unnoticed when first
viewing the pro ject.
In regard to the system life-cycle, Professor

KlinelO

states that "in the gross sense of a system one
might consider three distinct periods: the planning period,
the acquisition period and the use period" (23:3]. See
Figure 5.

The concept of the Integrated Logistics Support calls
for people familiar with and responsible for the operation of
a system (e.g. shipyard) to be involved in its development
and production (construction). Ideally, the individual
responsible for the activation and operation.of the ship-
yard should be involved or represented in the‘development
of the plans for the yard--or at least involved in the
review of such plans.

Even after the design plans have been developed and

construction is under way, there may be occasions where an

9Other costs are: personnel and training, test and
support equipment; supply support; transportation and
handling; facilities; technical data and eventual retire-
ment and phase-out may seem to be under the surface.

loKline, Melvin B., Professor of Department of Operations

Research and Administrative Science, Naval Postgraduate
School, Monterey, Calif., 1978.
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engineering change (at some cost in time and money) may save
many times the initial cost in life-cycle terms.
L, Logistic Support Management

Logistic support management involves the planning,
organization, direction, and control of all functions and
activities of a prugram. Management responsibiliéies for
logistic support commence at the early phases of system
inception, continue through the systems operational use
and to the systems phase-out, or retirement [21:279];
Management functions include the definition and establish-
ment of objectives and organizing and implementing tasks
necessary to achieve the desired results. This function
also is shared by directing and controlling activities,
thus ensuring that results are ultimately attained.

Logistics represents a broad spectrum of activities
whose responsibilities are shared by many organizations.
In the past, various logistic activities have operated
somewhat independently, with results less than effective.
The proper integration of the various elemenfs of logistics
and the communication between various organizational entities
responsible for logistics are the key factors for the success
of any program. Logistics support must be recognized at all
levels of program management as being a major ingredient in
each phase of system development. The elements of support
ﬁust be properly identified to ensure item acquisition to be

accomplished in a timely manner [21:313].
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V. PROJECT MANAGEMENT

In the past few decades interest has grown in techniques
and approaches for management of temporary projects (in
contrast to ongoing operations) in large complex organization.
Thus, project management evolved based on the realization
that modern organizations are so complex that it is extremely
difficult to achieve effective management using traditional
organizational structures and relationships based on a
vertical flow of authority and responsibility.

Centralized program management was introduced in the
United States Department of Defense (D.0.D.) in the 1950's.
Before this time, task-oriented management organizations
worked on several pro jects simultaneously [25:16@. A
distinct departure from traditional management occurred when
the Defense Department recognized the need to streamline
the acquisition process and introduced the concept of
pro ject management. The key person in that management
organization is the project manager, normally, in D.0.D.,

a senior military officer.

The construction and activation process of a naval shipyard
is a notable undertaking and involves a large amount of
capital investment. Buildings and machinery will be of
little or no value in meeting the objectives of the navy if
they cannot be utilized due to the absence of other equally

important resources. The mission requirements can only be

72

-
s

I 2 O

o B AR NIRRT




met through the integration of trained personnel; supply
support; housing and community facilities; utility support;
transportation and handling; and the completed naval ship-
yard. The optimum utilization of all these resources requires
proper control of this investment through an organized and
effective management information and decision system. One
must appreciate that the total program consists of a number

of individual but highly interrelated projects. Completion of
any single project requires an organized and dynamic manage-
ment system that can co-ordinate activities within that
project from beginning to end and meet the desired completion
date. Understanding and utilizing the concepts of project
management is essential to the success of each project and
thus to the overall program. Hence in this section the
general characteristics of project/program management and
information systems are described. Also management functions
such as: organization and staffing, planning, scheduling,

and control are discussed.

A. GENERAL CHARACTERISTIC

The terms "program" and "project” frequently are
interchanged. To avoid ambiguity in this thesis it is
appropriate to distinguish a project from a program.
Cleland and King state:

The project can best be distinguished from a program
in terms of scale. Programs generally are larger and
more directly related to basic organizational objectives
than are projects. Any one program of an organization

might be composed of many different projects which in
sum will aid in achieving a specific output-oriented

73




objective of the organization. Programs also may be

open ended in nature, while projects have gpecific

objectives and specific end points (l9=184 >
Therefore the development of a naval shipyard may be viewed
as a major program consisting of several projects. These
projects may be grouped as (1) the construction of facilities
and (2) the activation of the shipyard. The first group of
pro jects may include construction of: (a) housing and com-
munity facilities, (b) port facilities, (c) the shipyard,
(d) roads and communication centers, (e) industrial utilities,
and (f) other support facilities. The activation group of
projects includes: (a) personnel and training, (b) supply
support, (c) management information systems (MIS), (d)
shipyard organization, etc. However, each of the major
projects is a separate but interrelated aspect of the total
development program. Before further discussion of the
subjgct one should understand "project/program”" and "program
manager" . ‘

Generally, projects or programs have: (1) an objective
that is known and can be specified; (2) an anticipated date
of completion; (3) actions and activities to accomplish the
objective that can be determined in advance; (4) a desired or
required sequence for performing the activities [19:341].

The program under consideration here is the activation
of a naval shipyard, which encompasses not only the con-

struction of the shipyard, naval base, utility support;

housing and community facilities; but equally, if not more
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importantly, the overall task of providing for integrated
logistics support; and establishing an operating organi-
zation and the management information systems for the
shipyard.

The complexity of major projects have caused revolutionary
changes in the fashion in which decisions are implemented.

The most striking example of this is the emergence of the

program manager".

"The program manager may be defined as that individual
who is appointed to accomplish the task of integrating
functional and extraorganizational efforts directed toward
the successful performance of a specific program"” (19:18].
The program manager is faced with a unique set of circum-
stances with each project, and these situations direct his
thought and behavior into achieving the total program-specific
goals. The program manager faces a complex.managerial
activity consisting of a broad spectrum of authority and
responsibility.

In the previous chapter, the system life-cycle was
defined. It is appropriate at this point that a project/
program life-cycle be discussed. Fiéure 7 presents a
comﬁarative view of the systems life-cycle and the program
office life-cycle.

A brief description of each phase of a project/program
follows:

1. Conceptual Phase

This is the period in which the idea is conceived

and given preliminary evaluation. An idea may originate
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from basic research, a current organization problem or an
external influencell. During this phase, the environment,
forecasts, objectives and alternatives are examined and
evaluated. There is a first look at performance, cost and
time aspects of the project. It is the period in which
basic strategies, organization, and resources (men and
materials) requirements are conceived. Also during this
phase the overall scope and direction of the project will
emerge.

2. Definition Phase :

The purpose of the definition phase is to determine,

as accurately as possible, the cost, schedule, performance,
and resource requirements and how they fit together. This
phase identifies in more detail what is to be done, when it
is to be done, how it will be accomplished, and how much it
will cost.12 During the definition phase the organization
must reevaluate the projects (total program) and reaffirm
its objectives before resources are committed to the
acquisition (of men and materials) and the construction
phase. When clearly defined, contracts may be awarded

during this stage.

11For example, the need of a country to build a shipyard
for the maintenance of the fleet for defense against external -
threats. :

lene should look at the cost as the total life-cycle
costs and not merely the construction/acquisition cost.
See Chapter IV Section E-3.
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3. Construction and Acquisition Phase

The system (shipyard, support facilities and
personnel, etc.) elements are constructed/acquired and
tested individually and as a total system, using the
procedures and standards developed during the preceding
phases. The construction/acquisition process involves such
things as the actual procurement, construction of facilities,
personnel training, identification and ordering of long
lead time materials (supplies and test equipment), allo-
cation of authority and responsibility and finalization
of the supporting documentations. The recruitment and
training of some skilled personnel will probably start
during the previous phases of the project.

4. Operational Phase

“ Reaching the operational phase indicates that the
system has been tested satisfactorily; proven economical,
feasible, and practicable; and is ready to be employed
toward the attainment of the larger goals of the organi-
zation. This is the phase in which the results of the
efforts taken in earlier phases of the program often come
to fruition.

"Activation" of a naval shipyard is the start of its
operational phase. This is the time where the planning and
coordination for the masses of men and material results in
a successful mission accomplishment. The fundamental role
of the program manager during this phase is to provide the

resource support required to accomplish the navy's objectives
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for establishing a shipyard. The functions of the program
manager change somewhat in this phase. He becomes more
concerned with controlling the system's operation along the
predetermined lines of performance. He also places more
emphasis on motivating the human element of the system and
controlling the utilization of resources of the total system.
This is the period during which the completed and operational
shipyard is successfully turned over to the user, "the
shipyard commander" for the service of the fleet.

5. Divestment Phase13

The project organization/program office eventually
will be dismantled since a program/project does not have a
finite life. The responsibility of each project (i.e., the
shipyard, naval base, etc.) is transferred to supporting
organizations (i.e. technical directors) and the program
office resources are directed to other areas.

The "final report"” submitted and the "lessons
learned" are most.important documents for future projects
and should be included in the data base of the organization's
M.1.8.1%

We will now discuss the issues of organization and

staffing, scheduling, and control. In the following sections

each of these functions will be briefly described.

13Note to the reader. The term 'divestment phase' is
applied in this instance to the program office and not to
the shipyard. (See Figure 7).

luManagement Information System (MIS), see Section F of
this chapter.
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B. ORGANIZATION AND STAFFING

One of the most notable contributions to management
theory and practice has been the development of the project
management concept. Not only have revolutionary organiza-
tional approaches been developed to facilitate the effective
integration of people, resources, and tasks, but equally
important, powerful management systems have been'devised
to monitor and control projects. The success or failure of
a program is highly dependent upon the quality of the staff
and organizational structure that is employed. With this
in mind, the characteristics and concepts of project organi-
zation and staffing requirements will be described. The
proposed program organization and staffing for the
activation of the shipyard will be presented in Chapter VI.

1. Program Organization

Organizational structures can vary from the pure

functional model at one extreme to the pure project model

at the other extreme. The matrix structure rests somewhere

between these models on the continuum, and has characteristics

of both. A brief description of each of the organization
alternatives follows:
a. Functional Organization
The functional structure is also known as the
traditional or bureaucratic structure. It is the most
prevalent organizational structure in the world today

(Figure 8).
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Figure 8. Functional Organization

This is the basic hierarchical structure with top management
on the upper level of the chart and middle and lower
management spreading out down the pyramid. The organization
is usually broke down into different functional departments,
such as personnel and training, supply, research and devel-
opment, engineering, administration, and finance. This
hierarchical structure was originally based on such manage-
ment theories as specialization, line and staff relations,
authority and responsibility and span of control [26:46}.

It is generally considered easier to manage specialists if
they are grouped together and if the department head has the
same training and experience in the particular field. A
primary characteristic of the functional organization is the
division of labor into specialized groups. Its strength lies

in its centralization of similar resources.
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This form of organization has a number of
weaknesses. For example, when involved in multiple projects,
conflicts may arise over the relative priorities of these
projects in the competition for resources. Also, fhe
functional department often places more emphasis on its
own specialty than on the overall goals of the organization.
This creates integration and communication problems that
hinder the progress of projects.

b. Project Organization

The project structure emphasizes the project
rather than the specialized functions. That is, all the
resources of the various functional specialists necessary
to attain a specific objective are set up in a self-
contained unit headed by a ﬁrogram/project manager. This
individual is given considerable authority bvér the project
and may acquire resources from inside or outside the over-
all organization [23:47] (Figure 9). As it is seen from
the chart, the internal organizational structure of the
project organization is functional, that is the project/

program team is separated from the various functional

disciplines. The major advantages of the project organization

are the singleness of purpose and the unity of command.

Informal communication and clear understanding is effective
.n a closely knit team, and the program manager has all the
sraonnel resources required under his direct control. The
g% w0t gtructure is optimal for very large projects. The

s ¢ 4 sadvantage of such an approach is that it requires a
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Figure 9. Project Organization

large number of full time persomnel. Such an investment
may be appropriate for a small number of critically import-
ant programs. However, resource limitatiqns preclude the
use of the project organization approach for all programs.
Thus, for a large-scale program such as development or
activation of a naval shipyard even though this single
purpose project organization may seem suitable for the
choice of organizational structure, the personal constraints

may preclude such a luxury.

83




C. MATRIX ORGANIZATION

The matrix structure tries to maximize the strengths
and minimize the weaknesses of both the project and the
functional structure. It retains the functional specialties
and overlays a project organization with a single program
manager (Figure 10). The project organization emphasizes
completion of the program, while the functional organization

pursues the various specialties.
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The major benefits of the matrix organization are the
balancing of objectives, the coordination across functional
department lines, and the visibility of the program object-
ives to the project coordinators. The major disadvantage of
this form of organization is that an individual is working
for two superiors. He is reporting vertically .c his
functional department head and horizontally to the program
manager. The project/program managers often feel that they
have little authority over the functional departments. The
functional department head also feels that the project
coordinator is interfacing in his job. The solution to this
problem is the clear definition of roles, responsibility and
authority coordinator specifies what and when a task is to
be done and the functional departments are responsible for
how it should be done.

Considering the shortage of qualified personnel to plan
for and direct the activities of the shipyard, some form of
matrix organization may be most appropria‘ce,.15

Regardless of the organizational structure used, the
program management's task is by no means an easy one. For
the management of the activation program he relies heavily
on his staff to monitor and control the functions of an

extremely complex program.

15The recommended organizational structure for the
proposed program office will be presented in Cahpter VI
"Activation Program".
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2. Project Staffing
The nature of the program itself will have considerable

impact on the kind of staff required. The project team gen-
erally includes the permanent members of the program office
as well as all the functional contributors (coordinators)
to the projects. The management functions to be accomplished
during completion of the overall program are those necessary
to enable the program manager to fulfill his basic respon-
sibility. "This encompasses the overall direction and
coordination of the program through all of its phases to
achieve the desired results within established budget and
schedule" (lh:llg]. As a general rule, the number of
individuals working in the program office under the direct
supervision of the program manager should be as small as
possible. This emphasizes the responsibility.of each
functional department for its contribution to the program
while retaining the maximum benefits of a specialized work
force. It also increases the flexibility of the project
staff; reduces cost; and allows the program manager to
devote maximum effort to the program itself, rather than

16 states that the

supervising a large staff. Archibald
individuals who should be assigned permanently to the
program office are those who: (1) deal with the management
aspects of the project; (2) are required on a full-time

basis for at least six months; (3) must maintain close

léArchibald, Russell D. is the author of "Managing High
Technology Programs and Pro jects" seeLreference jIT
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contact with the program manager and his staff in the
performance of his duty; (4) cannot otherwise be controlled
éffectively, due to organizational and geographical con-
siderations.

Some of the key members of the project team may be:
the program/project manager, executive assistant, director
of personnel and training, director of logistic support,
director of systems requirements, director of plans and
programs, contract administrator, program controller, pro-

gram accountant, construction coordinator; organizational

' development consultant, community development specialist,

purchasing and subcontractor coordinator, and field project
manager.

With adequate project planning and control procedures,
a qualified project staff can maintain the desired control
of the complex program. The quality of the staff assigned
to the program is often more important than the number of
personnel assigned. Early in the program, the program
manager must indicate to higher authorityche number and
the skill of personnel he requires. Baumgartner states
that "The project staff must be top notch, as concerns
technical expertise and as far as tact, judgment, and other
team-making traits are concerned" [26:27].

In the following section, the staffing procedure
and some of the criteria for selection of the program

manager will be discussed.
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a. Staffing Procedure
The following procedural list is one of many

general methods offered for the task of staffing an

@
<

organization. It is general enough to allow application to
any organization.
(1) Define output/objectives;
(2) define and allocate budget;
(3) set up or modify the organization;
(4) develop position descriptions;
(5) define training requirements (professional
and on-the-job);
(6) define minimum requirements for applicants;
(7) advertise; i
(8) interview;
(9) hire;
(10) train and assign; and
(11) operate and manage [27:43},
A process very similar to this has been conducted by many
organizations such as the National Aeronautics and Space
Administration (NASA) for personnel selection. It must be
recognized that the staffing process is highly dependent on
the type of organization chosen to meet the objectives.
Depending on the three types of organization described
earlier; functional, project and matrix, the personnel

requirements vary considerably.
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b. Program Manager Selection

The program manager should be designated for
each major pragram/project as early as possible. The ob-
jectives of the office and the standards set for the
applicants are the prime considerations for this selection.
The objectives which the program manager and his staff are
to meet should be incorporated in a written charter which
defines the authority, responsibility, and accountability of
the program manager. As a result of these objectives,
the program manager's role may be defined to include: (1)
overseeing the acquisition of the system (é.g. activitation
of a shipyard) within constraints; (2) meeting performance
objectives; (3) alerting higher authority when it appears
a technical, cost, or time objective will not be met;
(4) making required decisions; (5) recommending termination
or alternate solutions; (6) being the prime point of contact
for the program; and (7) negotiating as required with

functional groups and contractors [27:45].

C. PROJECT PLANNING

Many concepts and the importance of planning have been
discussed in the previous chapter. The importance of project
planning has been stated by Baumgartner thusly:

No other activity has more far-reaching effect on the
pro ject, extent, detail and realism of project than
planning. Most problems can be traced back to faulty
planning...Behind these difficulties usually lies the

failure to plan for planning, the omigsion_of determining
what plans are needed, why and where [26:9].
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p Elements of project planning include: scheduling, budgeting,
contingency planning, forecasting, transition planning,
L planning for change, organizational planning, facilities

planning, personnel planning, fiscal planning and reports

‘ ' planning. All these planning requirements, to one degree or
another, must be coordinated by a project manager. He is
the one who must perform the key planning work-at the master
schedule level to give adequate direction to those who will
perform the detailed planning and control the work just
cited. On his shoulders falls the full responsibility for
assuring all plans and schedules are valid and integrated
into a total project plan. Additionally, he must assure
that the planning and control functions are performed prop-
erly and in a timely basis by all members on the project
team. "All of these efforts must be oriented to the main
objective, the earliest completion of the project within
monetary, quality and time constraints, at the least risk"
[14=135]. Succinctly stated, the initial operations plan
] which the pro ject manager must develop will be the keystone
on which the project's success or failure is based. In
this section the planning process and planning methods for
| | any major project will be described.
| 1. The Planning Process

The professional pro ject planner believes in the
need for project planning because a poor planning process

can lead to:
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The planning process used for project planning is
very similar to the scientific, problem solving method
employed by engineers and scientists world-wide. It begins
by establishing general goals of objectives. Information is i
then collected and a general forecast made to limit the
scope of the study. Assumptions are then made based on the
previous steps. Specific objectives are established such
as workload and manpower level, cost control guidelines,

schedule of completion, activation date, performance

criteria,

Loss of control due to ineffective budgeting r
Loss of control due to unrealistic scheduling

Loss of control by not organizing for effective
action 1
Loss of control over contractors functional

activities providing support

Loss of cost control by unrealistic estimates
incurring undue risks, and insufficient
preparation

Loss of morale and incentive on the part of ]
pro ject personnel, resulting in cost overruns
and delinquent deliveries _
Loss of confidence by the gsuperiors (the CNO) 4
Loss of the project [26&14)

2o

etc. Managers should expect and be prepared for

changes in this one step, more than any other.

It is important that all involved in the planning

process are actively aware of the interdependence in a

project's plan. A cliche common in project management will

depend on facts and assumptions made previously, often based

on insufficient information. If those facts and assumptions

are changed then the later steps in the process can become

totally invalid. However, no one should expect results and

past plans to be in perfect agreement, or even expect past
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plans and present plans for the same time period to agree.

Certainly these deviations should be explained, and changes
based on this new information brought out into the open

and fully discussed. The interdependency role in the

planning process has often been overlooked, resulting in
disastrous consequences at a later date [l9=42-48].

The ultimate goal of the professional planner is to {
achieve three objectives from the planning process. First,
he wants a clear understanding of future problems and the
impact they will have on present decisions. With this
knowledge he will attempt to anticipate areas that will
require future decisions or changes and be prepared to make
those decisions on a timely basis. Secondly, he wants to
establish an effective management information and control
system to expedite the flow of relevant information that
will impact on the project's objectives. Finally, he wants
to provide for faster, and less disruptive implementation of
any change required »y future decisions. Each of these
requires a thorough appreciation of the planning process,
and its role in the project and subsequent actions each may
entail. The result of an effective planning process and a
project team fully appreciative of that process is a plan
that will:

. Translate broad goals into specific measurable
objectives

. Establish priorities

Ao Ll 1 2F

+ Identify what must be done to obtain results

« Allocate human and material resources
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Start with a clear objective

Performance specifications, cost guidelines
and a completion date if possible

Create a course network and decide on a work
breakdown (Engineering, design, test and
evaluation) g0

Establish a work breakdown schedule and identify
work packages

]

Establish work task teams based on those work
packages

Have work task teams develop specific schedule
and cost criteria, interfaces and milestones

Integrate work packages at each level

i

Develop specific projJect level schedule and
cost criteria

<

Develop specific control and scheduling dates

N

Establish manpower, facilities and contractor
requirements by tasks and work packages

]

Make all work assignments from that one
master plan

Figure 11. Sequentizl Guidelines

N\
Source [?8:62)
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. Specify when each activity must occur
. Evaluate progress against scheduled activities
2. Formulating the Plan

Once the project manager has completed an initial
review and analysis of the problem and the project team is
aware of time, quality and completion date constraints, the
project manager can begin developing a specifié plan for
the project. Furthermore, each member of the project can
begin to develop his functional area of the project along
the sequential guidelines shown in Figure 11.

As can be seen the entire proiect becomes more
specific at each level. A key element to an effective
pro ject plans execution is how the work breakdown is
accomplished. It is imperative that manageable units are
formed that are clearly the responsibility of a fupctional
menager. However, the final chart should not be considered
an organizational chart, since one manager may have
responsibilities in several functional areas, in addition
to his own [1&:143].

Once initial planning and approvals for a project
are accomplished, the actual development phase can begin.
An important step in this phase is development of a progress

schedule, a time table of the work activities.

14,
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D. PROJECT SCHEDULING

In the development and acquisition of a major program,

such as activation of a shipyard or construction of a new

ship, progress towards the deadlines and cost targets requires

more advanced scheduling techniques than traditional methods.
The Aerospace industry and the U. S. Department of Defense

in recent years have devoted considerable effort in ad-
vancing methods to track the cost, performance, and
scheduling of development progress [19:317]. This section
briefly describes some of the scheduling techniques currently
available to project management with emphasis on the advanced
scheduling techniques of Program Evaluation and Review
Technique (PERT) and Critical Path Method (CPM).

It should be well recognized that the construction of a
shipyard and its activation process are long-term programs
with built-in uncertainties and dynamic variables. Numerous
government agencies and firms are involved in such programs.
A clear understanding of the environment, the hierarchies of
the program management, and the tremendous task of coord-
ination is essential to an understanding of the importance
of scheduling. Common scheduling techniques will now be

described.
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1. EBar Chart

The Bar Chart approach to scheduling was developed
by GANTT'? in the context of a World War I military and
industrial requirements. "This tool made it possible
for the first time to compare actual performance against
the original plan, and to adjust daily schedules in accord-
ance with capacity, backlog and customer requirements"
[29:14]. An example of Gantt Bar Chart is shown in Figure
12,

TIME (Year/or 1 ik ST SRR ST S I - W SR |
Month) L s 2 s s -

Time: Now

! e.g. construction of
Activity A V7777777 | buildings

aetivity 3 [ZZZJZITNTII L% sypportielectricity

ey ‘ Personnel
Activity C | B training

|
i

|
Figure 12
Activities A, B and C may be, for example, the construction

of buildings, utility support (i.e. electricity and water)

and personnel training respectively. In terms of being

17Gantt, Henry Laurence developed the production control
tool "Bar Chart"” in 1917. This chart measures performance
while usually showing projected schedules. It was enthus-
iast%cally adopted by the shipbuilding industry during World
War I.
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"on" or "off" schedule, the status of each activity is:

Activity A "Construction of Buildings" is on schedule;

Activity B "Utility Support" is ahead of schedule; and

Activity C "Personnel Training" has not yet started.

2.

Simple Scheduling Example

Scheduling is defined

as: "the specification of

dates and times for performing functions and implementing

the many subplans of the projects...consisting of trans-

planting the schedule into actual calendar dates and times"

{19:327]

A practical example for representation of overall

scheduling for construction and activation of the shipyard

follows:

Activities

1l. Harbor and Piers

a.
b.
Co
d.
e.

Design Harbor
Construction of Piers
Design Breakwater

Approve Design by Owner Mar.

Construction of
Breakwater

2. Intermediate Repair
Activity (IMA)

Q.

b.
C.
d.

Initial Layout
Preliminary
Detail Design
Procurement
Construction

3. Buildings and Shops

a.
b.
C.
d.

Preliminary Design
Detail Design
Approval of Design
Construction

Duration

Estimate

Start Date (Months)
Jan. 78 6
Mar. 79 27
Jan. 78 6
78 9
Dec. 78 31
Aug. 78 L
Dec. 78 8
Dec. 78 24
Dec. 78 12
Jan. 79 20
Mar. 79 24
May 79 22
Jun. 80 24
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L, Utility and Services

a. Preliminary Design Jan. 78 5

b. Detail Design May 78 13

c. Procurement Aug. 78 21

d. Construction Sep. 78 22
5. Personnel and Training

a. Authorization 18 Jan. 78 6

b. Recruitmen lst Stage July 78 6

¢c. Initial Training
(Familiarization and Language

Training) Jan. 79 6
d. Apprentice Training July 79 36
e. Recruitment 2nd Stage Jan. 79 6
f. Familiar. & Lang. Training (2nd) July 79 6
g. Apprentice Training (2nd) Jan. 80 36

The charts in both Figures 12 and 13 display the initial
starting dates, the project status now, and the expected
completion dates, but do not indicate precedence relationship
among the activities. The bar chart, as well as other
approaches which evolved from it such as Line-of-Balance (LOB)
and Milestone Methodsl9, were not too successful on one-time
projects. Here is where some of the other advanced project

20

networks such as PERT, CPM, GERT, and SKED may be more

useful.
3. PERT and CPM Network
Development of "Program Evaluation and Review

Technique" (PERT) began in 1958, when the United States Navy

18Large numbers of many different skills are required for
activation and operation of a shipyard. Hence recruitment and
training will be done over several stages.

19LOB and Milestone methods are a few of many scheduling
techniques.

20Graphical Evaluation and Review Technique (GERT) and
Computerized Scheduling Technique (SKED) are a few other
scheduling techniques.
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was faced with the challenge of producing the Polaris
Missile system in record time. The Special Projects Office
of the U. S. Navy, Lockheed Aircraft Corporation (prime
contractor for Polaris), and the consulting firm of Booz-
Allen and Hamilton developed a new method to coordinate
that program.

"The application of PERT on the Polaris project was
credited with the successful coordination of 250 prime
contractors, over 9000 subcontractors, numerous agencies,
and literally hundreds of thousands of individuals. The
Navy Department credited PERT with bringing the Polaris
missile submarine to combat readiness two full vears
ahead of schedule” L30:405].

Critical Path Method (CPM) was developed by a joint effort
initiated in 1957 by the DuPont Company and Remington Rand
Univac. "The objective of the CPM research team was to
determine how best to reduce the time required to perform
routine plant overhaul, maintenance and construction work"
[31:6]. The primary interest was in determining the optimum
trade-off of project duration and total project cost. Al-
though CPM initially was used tec plan for and control the
construction of facilities, it applies equally well to
activation of a shipyard, development of a naval base or
construction of ships. It is designed to interrelate
diverse activities and explicitly depict important inter-
dependencies. PERT and CPM network are fundamental methods
of project management. They facilitate the basic functions
of planning, scheduling, and control. PERT and CPM provide
management with a clear definition of time, cost and resource

requirements, an operational network that relates all

activities in a time dimension; and a method for pinpointing
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critical and subcritical activities. They provide management
with a tool to isolate and minimize potential trouble areas;
and to reduce bottlenecks, interruptions, conflicts, and
delays. They provide a systematic means for better
coordinating and synchronizing of the component parts of a
large program such as "activation of a shipyard".
a. Project Network

The project network concept has dveloped in an
evolutionary way over many years. The network diagram is
essentially an outgrowth of the Bar Chart. The project
network is designed to correct the deficiencies of the
Bar Chart. Its important features are:

(1) The dependencies of the activities upon each
other are noted explicitly, and

(2) More detailed definition of activities is
made.
The project/program manager decides on the precedence
relationship among the activities as soon as he has identified
all of the activities making up the project. Generally,
"this is not an easy task, because precedence relationships
must be based on LOGIC and not on desired precedence" b] :7].

b. Network Construction

PERT and CPM have similar framework and utilize
a network approach. An important element of PERT and CPM
is the development of a network or flow diagram that em-
braces all gctivities and events and explicitly recognizes
major known interdependencies among activities. An activity
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is an effort which requires time and resources, such as
construction of harbor and piers in the simple scheduling
event, Section D-2. The activity is represented by an
arrow——> . An event is a specific accomplishment at a
recognized point in time (a milestone or checkpoint), such

as completion of pier construction. An event is represented
by a circle, (:) normally numbered for identification. The
network is formed by analyzing the project and breaking it
down into specific activities and events. For example for
the activation of the shipyard, assume that we initially need
500 men to be trained in two stages. The first group has to
stand-by and witness the tests and trials of equipment during
turning-over, while the second group completes its training
to coincide with the activation date. Here the first level
network may consist of the following activities, with

precedence and duration as indicated below:

Duration
Estimate
Activities Precede (Months)
a. Prepare initial organization and - 2
personnel requirement for
authorization (1)
b. Obtain initial authorization for a 2
recruitment and training (2)
c. Recruit first group (200 men) b 4
d. Hire instructors for tec. school (3) b 8
e. Establish technical school b 6
f. Prepare training program (5) d N
g. Training of 1gt group (6) c,e,f 36
h. Complete construction of yard - L8
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i. Recruit 2nd group (300 men) c 3
j+ Train 2nd group & 36
k. Test, trial and take-over period (7) h,g 6
Figure 14 shows the construction of a simple PERT network
presented in the above table.
c. Critical Path

The critical path consists of those activities
which cannot slip (be delayed) in duration or start-time
without delaying overall project completion. In our simple
example the critical path is indicated with a double line
on the PERT network diagram, (Figure 14). It shows that the
completion of the total program will take 58 weeks and it is
critical along the path a, b, 4, f, g, and k which is: (1)
the preparation of initial organization for authorization,
(2) obtaining authorization for recruitment, (3) hiring
instructors for tech. school, (5) preparing training program,
(6) the actual training of lgst group, and (7) the test and
trial period of equipment prior to activation. It also
shows that the construction period (h) recruitment and
training of the 2nd group (i, j) are not on the critical path.
In fact there are four and eleven months of slack along those
paths respectively. The slack path indicates the activities
that allow delays (up to the amount of slack) without
lengthening *he duration of the project. If the activation
date needs to be brought forward, it may be possible to
complete the program earlier at some additional cost by

compressing one or more activities on the critical path.
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d. Time Cost Relationship

Time-cost tradeoff analyses are available in the
literature. If the time-cost relationship of each project
activity is known, or can be assumed, then it is possible
to determine the minimum additional cost required to reduce
pro ject duration by a specified time. The construction and
cost analysis of a detailed network for a major program can
be much more complicated. The use of a computer is necessary
for complex scheduling problems. It is not intended in this
thesis to explain the mathematics and complexity of the
network.Zl However, in the development and activation of a
shipyard, construction of a new ship or the design and im-
plementation of a strategic national defense system, PERT
and CPM are the fundamental models of planning, scheduling,
and control. They relate individual efforts to a total
program requirement, and facilitate communication, coordin-
ation, and cooperation of diverse program team efforts.

By their reporting of favorable and unfavorable
developments, PERT and CPM keep management informed as
to where they are and where they need to be. They
facilitate a smoothly coordingted. on-time o?ﬁletion
of often vastly complex one-time projects 50. 06]
Having developed the strategy for a program, incorporated that
strategy into an overall activation plan and schedule, it is

then essential that some means exists to insure that the

actual performance meets the planned performance.

welgs -«

2lThe reader is referred to Moder, Joseph J. and Phillips,

Cecil R.: Project Management with CPM and PERT, Van Nostrand
Reinhold Co., 1970.
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E. PROJECT CONTROL

Controlling a major project is a significant and difficult
problem. Project complexity, contract type, military urgency,
and the capability and cooperation of suppliers, all affect
the degree and type of control necessary. However, a proper
means of controlling and monitoring the progress and cost of
a project is vital for the successful completion of any
pro ject task regardless of the internal and external environ-
ment of the program. In this section the control
characteristics (i.e., interdependencies of time, cost and
performance) will be discussed.

1. Background and Characteristics

As pro jects have become more complex and costly, the

need for control has increased greatly. The cost and polit-
ical implications of poorly controlled projects has caused
us to pay much more attention to the issue of control. The
procurement of the F-111 aircraft for the U. S. Department
of Defense (DOD) in the late 1960's was an unpleasant ex-
perience. The contract was originally for $2.8 million per
aircraft, but the ultimate cost was $14.7 million per unit.
Even though the ultimate cost was several times higher than
the initial estimates; performance, reliébility, and growth
potential of the aircraft were well below contract specifi-
cations. Obviously the overall acquisition project was a
ma jor disappointment. "The long term effect of this massive
cost overrun was that only 519 aircraft (F-111) were obtained,

vice the 1,726 units that were planned” [(32:10].
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It is appropriate here to define the control system
and see why it is essential. The control system generally
will encompass all three parameters of project schedule,
cost and performance.

Robert N. Anthony22

states that "...control is the
process by which managers assure that resources are obtained
and used effectively and efficiently in the accomplishment of
the organization's objectives" [33:17]. The definition of
project control is intended to convey three kéy ideas: (1)
the process involves the use of various managerial tools,
(2) the control process takes place within the context of the
objectives, policies, and contractual arrangements that have
been determined within the strategic planﬁing process, (3)
the control must be exercised to provide for efficiency and
effectiveness as close to an optimal conduct as possible
ib}:l?]. But in regards to the Government agencies and
military organizations, Charles J. Hitch23 has pointedly
observed that "...there is within government neither a price
mechanism which points the way to greater efficiency, nor
competitive forces which induce government units to carry
out each functions at minimum cost" [}4:105].

Many of these distortions of natﬁral economic forces
are a result of the environment in which the agency must

operate. Often there exists only a sole supplier for a

22Anthony, Robert N., Former U. S. Department of Defense
Comptroller, reference 33.

23Hi'tch, Charles J., another former U. S. Department of
Defense Comptroller.
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sophisticated system, or the tactual situation dictates an
extreme urgency for the completion of a project. The end
result is that to ensure effective and efficient conduct
of any major project, the customer must involve himself in
the detailed management and control of its éuppliers. Note
that thé suppliers may be contractors, other departments of
the Service, or other agencies of the Government.
a. The Controlling Authority

The degree of control which the project manager
must exercise over the contractor will vafy with the type
of contractual arrangement. A project which is conducted
under a firm fixed-price contract generally involves low
risk and will require less control. Here the contractor
accepts the risk and management responsibility. As the risk
of a project is escalatedzu, or specification changes are
negotiated, the managerial responsibility shifts more and
more to the customer (i.e., the Navy Dept.). However, the
undeniabie truth is that the project managers need to main-
tain some form of control over their projects regardless of
the type of contract that is negotiated.

b. Qualities of Control System

The type of .control system is determined by the
nature of the project and by the ability of the participants
to administer it. For example a simple project may require
only a few control techniques to determine if cost, time

and schedule are being met. But, a major program such as

2ui.e. Many unique uncertainties'exist in the special
environmental condition of the Persian Gulf region.
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"the activation of a shipyard" requires sophisticated and
extensive control techniques. Regardless of the magnitude
of the project, the following criteria must exist in order
to have a workable control system: (1) The control system
must be clearly understood by those who use it. Both the
customer and contractor must understand the interfaces and
scope of the control procedures. This understanding may
significantly affect the accuracy of inputs, standards, and
analysis. (2) The control system should be primarily
predictive in nature. It must anticipate deviations and
indicate the nature of the problem. The control system
should report project deviations on a timely basis in order
to ensure that corrective actions can be taken in time.

(3) The control system must be economically efficient. The
additional cost of the control system must not exceed the
possible savings. These qualities are present in var&ing
degrees in all control systems and generally reflect the
non-routine and uncertain nature of the project environment.
The project manager depends heavily on the control system and
frequently may be involved in determining the scope and
objective of that system. He will have to choose among many
alternatives in order to allow for optimal resource
utilization. "How effectively he does this determines whether

he will control the project or the project will control him"!

[26:&3].
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¢c. Functioning of the Control System

The key element in effective project control is
information; the right information at the right time. The
major questions in developing a control system are what
data is required and how is it to be obtained. The next
phase is to evaluate the actual performance with the plan;
that is the comparison of the accomplishments with standards.
Finally the control system should initiate corrective action
to bring the planned and actual together. However, ma jor
programs require more of a control system just the collecting
of data. The control system must reveal the interrelationship
and criticality of project deviations. The detail of infor-
mation required varies inversely with the functional level of
the individual. For example, a broad level of program status
is required by the C-in-C or the ministry of defense (e.g.
the program cost and schedule),as opposed to the detail of
project status required by a sub-project manager (i.e., the
reliability and maintainability of a certain machine in the
shop). The control system ultimately is a personalized
activity, a complex system that is dependent on the
knowledge, ability, énd motivation of the people in the
organization E19:330:. The control system operates through
people who must understand the objectives of the con.rol
mechanism, as well as the requirements for human interaction.

However, more often, a successful project manager

not only possesses a sophisticated control system, but also
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he is able to utilize that system effectively and with proper
consideration for the requirements of individuals and group
behavior.

2. Technigues of Performance Control

In economic terms, performance is an appraisal of
the results of an activity's behavior as compared Qith some
"standard"” which has been determined by considering the
optimum utilization of resources to achieve the activity's
goalsA[lelu]. Quantifiable "standards" of performance in
most govermment activities are few. More frequently, sub-
jectivity must be applied in order to provide some means of
assessing performance. Further, the one-time nature of most
government projects gives the project manager little histor-
ical reference for such value judgements on performance.

Yet it appears that the current trend is indeed an increased
emphasis on monitoring project quality and performance.

The success of major projects depends on how
successfully the system meets the requirements specified.
Typically such requirements will be stated in terms of
performance. Hence the control of project performance has
become the critical measure of success and numerous techniques
have been utilized to effectively provide this control.

Application of an individual technique depends upon
the nature of the project, the life span, the size, the level

of uncertainty, and criticality of the project.
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F. MANAGEMENT INFORMATION SYSTEMS (M.I.S.)

The term "Management Information Systems" implies a
formalized capability for generating information useful in
managing the organization's major functions. Technological
advances in automated data processing equipment have had
great impact on the development of Management Information
Systems. Processing and storage costs have dropped con-
siderably and processing speeds increased enormously. Hence,
it has become economical to store, manipulate and process
large amounts of data to produce useful information in timely
fashion for management decision making.

1. Definition of M.I.S.

Management Information Systems has been defined as
a system that provides the management (decision-makers) with-
in an organization with information that reduces the degree
of uncertainty in the decision making process. Management
Information Systems is also defined more comprehensively by

25

Davis as "an integrated, man/machine system for providing
ipformation to support the operations, management, and
decision making functions in an organization. The system
utilizes computer hardware and software, manual procedures,
management and decision models, and a data base" [35:5].
The M.I.S. concept extends the function of the information
system well beyond the operational level to a system for

providing information resources in support of the management

25Davis, Gordon B. is the author of the book, Management
Information Systems, reference 35.
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decision and planning area. It is important to realize that
the management information system is related to people and
it should meet the needs of the managers.

2. The Need for M.I.S.

Effective planning and controlling in any
organization requires relevant information. "The quality of
decision depends greatly on an understanding of the circum-
stances surrounding an issue and knowledge of the available
alternatives, states of nature and competitive strategies"
[36:365]. The better the information, the better the re-
sulting decisions should be. Organizations cannot rely on
the memory of the people who manage them, because individuals
come and go (due to changes and turnover).

Therefore organizations must, out of necessity,
develop some type of information system to manage existing
information as well as to utilize the vast data-generating
capacity of the computer.

Application of M.I.S.

Modern organizations whether a program office, a

shipyard, or a sugar beet plant, consist of inter-related
departments and units. For decision-making purposes,
management must depend upon various sources of information,
both external and internal to the organization. This has
become especially necessary as organizagions grow in size

and complexity. Management information systems are designed
to provide information to managers to support their decision-

making process. The amount of information which must be on
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hand to support management today, even for a modest
organization, is quite phenomenal. Effective information
processing for managerial decision-making is vital to the
organizational success. Both the program management and
the shipyard operation management are highly dependent on
the M.I.S.

a. Program Management

The M.I.S. brings to management an orderly,

understandable compilation of information necessary to make
decisions. 1Its greatest asset is that it can manipulate
extremely large amounts of data efficiently and in a
relatively short time span. It produces periodic reports,
PERT/CPM and other managerial products used by management.

b. Naval Shipyards

The design of a management information system to

serve the needs of a large industrial complex must be
dynamic and must be managed by users (not data processing
personnel). The MIS provides an effective information
system to support the repair and modernization of vessels
in the naval shipyards. The Management Information System
in the U.S. Naval Shipyards is called the "Shipyard MIS" for
short. It is an integrated, and computerized system which
takes intb consideration all aspects of industrial management
zuch as: forecasting, planning, scheduling, production,
evaluation and controlling, etc. The system was developed

by Naval Sea Systems Command and is continually modified to
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produce reports used by a broad spectrum of system users.
The shipyard M.I.S. is presently organized into four basic
subsystems which in turn subdivide into many different
applications by management functional category [7:5&]:

(1) Industrial management consisting of: workload,
forecasting, design, prdduction control, scheduling,
performance measurement.

(2) Material management éonsisting of: industrial
material, shop stores, etc.

(3) Financial management consisting of: costs, budgets,
payrolls, accounts payables.

(4) Miscellaneous including radiation exposure control,
personnel management, etc.

There is considerable opportunity for improving the shipyard
MIS to increase its potential for assisting shipyard personnel
in maintaining the fleet in a more cost efféctive manner.

In this chapter we have reviewed different
possible approaches to the management orgénization required
for a program as complex as the activation of a naval ship-
yard. The matrix organizational approach appears to be the
most appropriate one. We briefly have described the functions
of planning, scheduling, control and management information
systems as they apply to such a program.

It is now appropriate to consider several
detailed recommendations dealing with the activation program.

This is the subject of Chapter VI.
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VI. ACTIVATION PROGRAM

A. INTRODUCTION

The "activation program" for a naval shipyard (described
in the previous chapters) is the overall process of planning,
scheduling, coordinating, controlling of the many projects
from their inception to their completion. This planning
process is a complex and multifaceted program. It requires
the deéign of a systematic method of anticipating future
conditions and coordinating the employment of resources in
a manner which enhances achievement of established goals
and objectives. It involves not only the coordination
of many departments within the Navy organization (Personnel
and Training, Civil Engeering, Logistics, and Technical
Directors, etc.) but also many other defense'organizations
(Army, Air Force, Coast Guard), government ministries
(Energy, Labor, Education, Road and Transportation, and
Communication), and contractors. This program is a collection
of non-repetitive projects, which are generally viewed as
being one-time efforts. The operation of each project is
a fairly involved mixture of series and parallel activities,
and must have a significant interplay of human skills, as
well as other resources such as material and facilities.
The duration of the overall program could take years. In
fact, it is probably the sum of the durations for the

longest projects which are in series. It is recognized
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that during this long-range program many changes,

uncertainties and external activities will occur. Changes

press the organization from forces outside as well as inside.

Environmental (economic, social, political, and technological)

trends must be noted and their influences incorporated into
policies and practices. This thesis does not provide the
solution to these complex problems. Rather, it identifies
some of the key tasks for this program. As stated in
Chapter I, the nature of the problem is "éctivation of a
naval shipyard". This encompasses a major planning and
coordination effort of many individuals, departments and
agencies. In regard to the history of planning in Iran,

Harold Mehner26

states that "this is an exciting chapter in
Iranian national development". Initiative was taken in
1939 to draw-up a planning memorandum which postulated the
necessity for an economic plan and the establishment of a
planning center for Iran. Better use of the country's
limited economic resources, the establishment of priorities,
and a program of economic coordination were recommended
[37:164 . But the planning memorandum alone did not solve
all the problems. It certainly called for proper implemen-
tation, direction, integration of men and material, and
coordination and control of all the necessary activities to

see the result of a successful planning. Mehner cited an

example of the lack of planning and coordination:

26Au‘chor of Development and Planning in Iran after

World War II, reference 37.
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"Several public sugar-beet factories were constructed
and started production without qualified supervision--
supervision that could also have promoted seed production
and successful methods of cultivation, regulated prices,
and solved other problems related to the new program.
Almost forty years later, some aspects of this program
were still waiting for an optimal solution" [37:16%{.

The importance of personnel training and retention for an

industrial organization in the Persian Gulf area becomes much

more evident when the historical and the social background
of the area, and also the magnitude of the problem for
starting, building-up and operation of the shipyard (dis-
cussed in Chapter 2) is recognized.

The activation process of this naval shipyard must
incorporate well planned, gradual and prioritized steps for
more key tasks. For example, one need not get overly con-
cerned from the beginning about the Commissioning Ceremony27
while more important tasks such as training are yet in their
stage of infancy. Any delay in recruitment and training
tasks could have undesirable consequences upon all other
major activities.

The overall activation program consists of the two major

groups of projects as tabulated below:

1) Construction and Support 2) Shipyard Activation
Group Group
a) Housing and community a) Personnel: recruitment
- facilities ‘ and training
b) Industrial utility support b) Supply support: raw
- (electrical power and water, materials, spare parts,
etc.) office equipments, etc.

27The Commisioning or Activation Ceremony is the day
when construction and all other preparation is completed
and a ceremony is held for the official opening.
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c¢) Land routes and railroads c) Transportation and
handling

d) General communication (Post,| d) Test and support
Telephone & Telegraph) equipment

e) The shipyard, port facili- e) Technical data and
ties, docks, and other M. T.S.
support facilities

f) Community transportation f) Maintenance planning

It is important to realize that some of the major tasks
in the construction groups are outside the Navy and D.0.D.'s
authority. For example, the utility support 1(b), land
routes and railraods 1l(c), and communication 1(d) are the
responsibility of the Energy Ministry, Roads and Transport-
ation Ministry, and Communication Ministry (P.T.T.),
respectively. The management of all these different but
interrelated projects requires establishing a strong and
centralized program office, which would be responsible for
the coordination, direction and control of the total program.
MAJOR TASKS

Some of the major activities related to the responsible
functional departments/agencies are:

1. Personnel and Training (2a

Personnel, recruitment and training are generally the
responsibilities of fhe Director of Personnel (Navy). The
actual training shall be performed by the Navy Training
Centers and Technical/Vocational schools of the Navy. How-
ever, due to the magnitude of the task, the assistance and
coordination of other government agencies (Education and
Labor Ministries) and also commercial institutions must

be obtained.
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2. Construction of Facilities (la and le)

The Civil Engineering Director (Navy) shall generally be

responsible for all construction work, which is normally
contracted.

The following are the kinds of buildings and facilities
the CED would be responsible for:

a. Industrial area; shops, offices, jetties, drydocks,
warehouses, dispensary, rest and recreation facilities, etc.

b. Community area; family housing, BOQs, BEQs, schools,
health clinicé, recreation facilities (e.g., clubs, libraries,
sport stadiums, swimming pools, etc.), mosque, markets, etc.
3. Test Equipment and Supply Support (2b and 2d)

This area shall generally be the responsibility of +-e
Director of Logistics (Navy). It includes all the respon-
sibilities for those items of test and support equipment
and the supply support explained in Chapter IV.

L, Utility Support (1b

Utility support 1is generally broken into two areas:

(a) The main electrical power supply and the fresh water
system with its distribution throughout the base and com-
munity. These areas shall be the responsibility of the
Energy Ministry and its local department within the province.

(b) The alternative or emergency electrical power
supply and distilled water distribution systems, throughout
the base and the industrial area shall be the responsibility

of the Civil Engineering Director (Navy).
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5. Roads and Railroads (lc and 1f)

Land routes are separated into two areas:

(a) The roads and access routes (land and railroads) in
the local communities and towns, and roads and access roads
linking them to other cities and industrial centers in the
country, shall be the responsibility of the Road and Trans-
portation Ministry.

(b) The roads within the confines of the industrial
facilities and Navy community shall be the responsibility of
the Civil Engineering Director.

6. Transportation and Handling (2c

Transportation and handling (an element of I.L.S. as
described in Chapter IV) for the shipyard shall be the
responsibility of the Director of Logistics.

7. General Communication (1d)

The general communiceo*tion here may be divided into two
parts:

(a) External Tommunications which include Telephone,
Telex, Telegram systems, etc. as links between the base and
other cities, and military establishments shall be the
responsibility of the Communication (PTT) Ministry.

{b) Internal Communication (Telephone, intercomm, etc.)
within and between the shipyard and the naval base which
shall be the responsibility of the C.E.D. with the assistance

and input from Director of Operation and Technical Director.
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8. Shipyard Operational Requirements and 2f)

i e Preparation of shipyard organizational structures, :
i management policies, technical data, maintenance planning,
and the Management Information Systems suitable for the

operation of the naval shipyard, should normally be the

responsibilities of the Technical Director (Navy).

In this chapter, the concepts and organizational
structure of the program office are now described. Special
attention is devoted to the overall management of the program

and the total coordination of all activities. ;

B. PROGRAM OFFICE

Mr. John William Vice President of Ingalls Shipbuilding
Division of Litton Industries, stated that for a program of
$450 million lasting 4 1/2 years (the construction of
Ingalls Shipbuilding, Pascagula, Mississippi) the Program
Office required a staff of more than 23 persons. This
staff included managers, system analysts, planning special-
ists, budget analysts, and system engineers, etc. More
than $1.0 million was funded specifically for the Program
Office, constituting more than 0.22$ of the total program
cost [38.3 3

The Trident28 System Project Office has 55 personnel on
the staff at its headquarters in Washington, D.C. There
are many additional personnel required for direct supervision

and control at the support site, Bangor, Washington.

28Development program, Trident Polaris Submarine Base,
Bangor, Washington (see reference 39).
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During a research visit to Bechtel International29 of

San Francisco it was interesting to learn that this organ-
ization, involved in a fairly similar project in the Persian
Gulf area, employed about 400 designers and 200 management
consultants. More than a year ago, Bechtel established a
separate activation program office, employing approximately
22 planners who are solely responsible for the activation of
the program, some five years off.

These examples are presented to indicate the size and
personnel requirements of a few fairly comparable pro jects.
It can be appreciated that the activation of the shipyard
(as described in Chapter 2) will include far more than just
the construction of buildings and shops. It is a great deal
more than just the construction of a naval base, for it is
these projects plus the development of a town and all of its
community facilities. The completion of such a large-scale
program in an isolated, and remote region requires the con-
sistent and dedicated efforts of many government agencies,
military departments, industries, contractors and the
personal dedication of individuals. Coordination of all
agenéies, resources and activities is the key factor for
the success of any program. Good control result in
coordinated activities.

Management relationships will become very complex

requiring someone to be in overall control of the situation

29Mr. William Walton, Manager Construction Division,

Bechtel International, 45 Fremont Street, San Francisco,
July 1978.
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lest vast amounts of resources are uselessly exhausted.

The necessity of an operational shipyard is critical for the
readiness of the fleet. Hence the need for a management
group, which can cut across traditional functional lines, to
bring together resources required to achieve the program's
goals, is clear [183133. This Program Office may be
established by the order of the Commander-in-Chief (C-in-C)
of the Navy, to be responsible to him or the Director of
Logistics, for the overall management and.d;rection of
resources assigned to the shipvard program.

The objective is to strengthen management's authority
in order to ensure the development of the shipyard activation
program, to achieve the capabilities required with the
approved schedule, the budget and other resources made
available in accordance with the overall Navy policies.

In the following paragraphs the Program Office
organization, staff, the general functions and the program
coordinators will be discussed.

1. Program Office Organization

: The concepts of three different project organizations:
functional, project and matrix were presented and discussed
in Chapter V, Section B-1l. No single perfect or ideal
organizational structure for managing all programs exists.

The functional, the project, and the different matrix
structures all have strengths and weaknesses. The final
choice should come after weighing various factors: the

nature of the task, the needs of the organization, the
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environment of the program, and the cultural and social
behavior of those who are going to operate it. To properly
manage such a complex program, an organizational structure
should be set up, to be able to plan, direct, coordinate
and control all the tasks involved to meet the stated
objectives. Considering the complexity of the task and the
constraints for qualified personnel, a matrix form of
organization (as described in Chapter V, Section B-1) is
probably the most suitable for this program office structure.
Figure 15 shows a multi-matrix organizational structure
that the author proposes for this program office. It
consists of:

(a) An internal matrix pattern within the program
office. That is the interaction between the Director of
Plans and Programs, and the Director of Program Requirements,
and Director of Integrated Logistics Support (ILS) and other
managers.

(v) An external (first) organizational format
between the Program Office Directors and the Navy's
traditional functional departments (Directors of: personnel,
logistics, plans and budgets, operation, and civil engineer-
ing, and technical directors) also is on a matrix approach.

(¢) An external (second) pattern of interactions
exists between the Director of Plans and Programs, Director
of Program Requirements and Cirector of ILS with other
ministries (Energy, Roads and Transportation, Labor and

Communications) and other government agencies.
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(d) Yet a third external structural interaction
between the Program Directors and Government Ministries
with the many contractors, consultants and suppliers.

Fiugre 16 identifies the accountability and responsibility

of management in this matrix organization for representative
functions and tasks. This matrix accountability and respon-
sibility chart "shows who participates, and to what degree,
when an activity is performed or a decision is made. It
shows the extent or type of authority exercised by each
executive/manager in performing an activity in which two or
more executives have overlapping authority and responsibility.
It clarifies the authority relationships that arise when
executives share common work" Ll9:l97].

It is recognized that a major program
organization must change as the program matures. That is,
major changes occur in the transition phases from conceptual-
development/definition, to construction/acquisition-operation,
and divestment phase. These changes require staff changes
in numbers, skills and organizational structure to accomplish
the activation program responsibilities (see Figure 5
Chapter 1IV)

2. Program Office Staff

The program office requires a full time program
manager and sufficient staff to handle a program of such
magnitude. The personnel should consist of qualified and

experienced management oriented mixes of generalists and
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specialists. A proposed program office staff is presented
in the Organization Chart, Figure 17. The total recommended
staff for this program is 56 personnel. The key immediate
subordinates to the program manager are: (1) Executive
Assistant, (2) Director of Plans and Programs, (3) Director
of Program Requirements, and (4) Director of I.L.S. The
program office staffs are the unifying agents who coordinate

and integrate the interests of various independent organi-

zations towards a common goal. The senior staff, especially,

should be comprised of well experience management-oriented
individuals who would get involved personally in the plan-
ning aspects of the program and not rely on planning staffs
or the specialist planners. They may consist of experienced
managers, system analysts, cost analysts, schedule analysts,
system engineers, program controllers, organizational
development specialists, community specialists, etc.

There would also be I.L.S. specialists and analysts in the
fields of personnel and training, facilify construction,
supply and procurement, transportation and handling, test
and support equipment, technical data and management infor-
mation systems. It is realized that sufficient qualified
talent and specialists may not be available at the required
time within the Navy organization. Hence full use should
be made of experienced personnel aﬁd specialists from other
ministries/agencies, contractors and management consultant

services.
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3. Program Manager (P.M.

Ideally the program manager should be a multidiscipline,
experienced manager with sufficient tenure and interest in the
program to provide continuity and to accrue personal account-
ability for his actions [ 40:10]. The initial responsibility
of the program manager is to identify and recruit the staff
with the required skills and experience to manage the assigned
task. The organization and the management level of the
program should be consistent with the scope and importance
of the program. The golden rule in matrix management states:
"He who has the gold makes the rules". That is, if the
program manager does not control the budget, he would not
have full control over the program. A matrix budget assigns
resources to the program manager for purchases from the
functional departments. Making up such a budget takes care-
ful work during long-range and annual planning. Regular
up-dating of plans and budgets are essential for the success
of the program [u1=52].

30 for

The program manager (P.M.) is responsible
program management, including planning, direction, control,
integration, and coordination of all efforts within the
organization. For the program manager to perform his task
in a multi-matrix organization as described in the previous
seétion. he must further be prepared to perform the

following:

30In United States Navy for the Trident System Project,
these policies and responsibilities are established and de-
lineated by SECNAVINST 5000.1 of 13 March 1972 and NAVMATINST
5430.45D "Charter for the Trident Project Manager (PM.2)",
reference 39.
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a) Identify interfaces between functional departments
(e.g., Energy, Roads and Transportation, Labor, and Communi-
cation Ministries, and other departments within agencies and
the Navy) and program elements.

b) Constantly communicate status of interfaces to
all concerned.

¢) Monitor, evaluate, and take appropriate actions
to ensure the completion of objectives within the interface
structure. The general personal traits may be listed as:
flexibility, adaptability, leadership, confidence,
agressiveness, initiative and forcefulness.

It is important to note that a clear directive
regarding the responsibility and authority of the Program
Manager must be issued to all organizations concerned with
this program. All organizations under the Navy command
must maintain c.ose liaison with and be responsible to the
program manager for the shipyard activation program.

4. Program Coordinators

Coordinators need to be assigned in all departments
of the Navy which have a sizable responsibility in this
program. Also, high level coordinators may be appointed
in other government agencies. The program coordinators
will have a difficult position being responsible to more
than one boss at any one time. But the following con-
sideration can help avoid conflict:

a) A clear charter from top maﬁagement (C-in-C)

defining responsibility and authority for the program as
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well as the role of the functional departments is absolutely
essential.

b) The program manager must anticipate conflict
in this kind of multi-role position in the organization.
Conflict is inevitable in the matrix organizational
structure, but it must be recognized and resolved immediately
rather than be ignored.

¢) Team-work must be developed. Regular meetings,
good communication and regular social gatherings help to
foster a team spirit. ’

d) The program coordinator's main power comes from
the approved objectives, plans, and budgets for the program. L
These documents should be used to hold departments to their
commitments.

e) It is important that the functional department
heads be committed to the plans and schedules for the
program.

f) It is usually best to avoid direct conflict
with the functional department personnel. Matrix personnel
should uée their bosses when a situation threatens to get
out of hand.

g) It is important to remember that the program

coordinator is concerned with "what" is to be done and

not "how". A management-by-objectives approach should be
used and unduly close supervision of the functional

departments must be avoided.
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h) Most problems arise from the unawareness and
uncertainty inherent in the program environment. Careful
review, effective communications and continuous planning
can help clarification and reduce uncertainty [41:53].

Due to the critical nature and complexities associated

with recruitment and training of suitable personnel (special-

ists) to operate the shipyard, it is desirable to discuss
personnel considerations in scme detail. This in no way
detracts from the importance of other tasks. It merely
recognizes the extremely difficult nature and need for
early action to have qualified technicians available to

coincide with acceptance of the shipyard facilities.

C. PERSONNEL AND TRAINING

The term "Personnel" in this section will consist of
all human resources employed for the manning and operation
of a naval shipyard. They would be the management adminis-
trators (military and civilian), engineers, designers,
draftsmen, supervisors, planners, tradesmen, clerks,
laborers, etc. As discussed in Section B of Chapter 2
there are numerous trade occupations of which the over-
whelming portion will be civilian. These men have to Dbe
trained for the tasks since a certain amount of speciali-
zation will be required to maintain the complex systems and
modern weapons of today's Navy ships. This training task,
concerning the operation of a new industrial complex, is
the most important one that all levels of management will

have. Its importance is magnified in the case of rapidly
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developing nations where there is a great demand for

skilled tradesmen in relation to the available pool of
skilled labor. Thus, frequent shortages of trained personnel
are felt throughout all of the industries of the country.
This problem will become especially acute when there are
requirements for these valuable personnel resources to
perform highly demanding Jjobs in the military environments

of the Persian Gulf and Oman Sea coastal area.

During research interviews one notable official stated
that "a superintendent of a Pakistani Naval Dockyard had
said that his yard would normally employ more men than
actually required because one never knew who and how many
were going to show up the next day". This is an example of
the cultural and environmental effects on human behavior
in a analogous area regarding "manpower requirements"”.

Development of manpower requirement for a naval shipyard
generally depends on the planned workload capacity for the
orzanization. The workload capacity itself will depend on the
numbers and types of ships to be serviced and the naturs znd
magnitude of the repairs to be performed over a given period
of time. Allowance must also be given for unscheduled re-
pairs and maintenance and any other non-shipwork tasks
inherent in its mission. Determination of manpower require-
ments would also depend on a set of basic assumptions and
planning parameters developed for the specific standards
and environmental conditions such as:

1) The standard Navy's operation-overhaul cycles planned

and enforced for the assigned ships.
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2) The industrial work standards; type of quality
assurance performed.

3) The skill level of the work force.

4) Availability of adequate electrical power and water
to meet the needs of the shipyard and related support
facilities.

5) Availability of industrial support, i.e. messing,
housing, medical facilities, etc.

During interviews when the author asked "What is the most
important single task for this activation program?" those
individuals who had a background in the subject or were
acquainted with the region stated "personnel and training".

It is recognized that many of the trade technicians
specialized in shipwork electronics (i.e., fire control
system, sonar and other naval weapons) are ektremely
scarce within the country. Table III presents a list of
shipyard manning requirements based on the U. S. Navy's
experience. It consists of many tradesmen of differing
levels (i.e., journeymen, apprentice, helpers) working in
18 different shops. It shows that for an assumed shipyard
of 5000 personnel only about 52% (2600 men) are actually
working in the various production shops. The other 48%
(2400) men consists of supervisors, accountants, storekeepers,
planners, estimators, engineers, clerks, and all other
administrative personnel. However, the most important
aspect of this task is that the great majority of these
men have to be fully trainedand experienced in the trade

required.
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*Table of figures based on data furnished by Mr. James
ofathe Philagzlphia Naval Shipyard. The data has been prorated:
to adjust for the likely manpower (5000 personnel) for the
conceptual shipyard.
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Due to the security classification of weapon systems in
a military environment, these men should be permanent
employees of Iranian nationality. Non-Iranian expertise
may be contracted for only for a specified period of time
to perform a specific task. Operating a shipyard with
large numbers of foreign personnel under contracts would be
expensive and an unreliable method.

The story goes that an individual was contracted for the
very highly paid job of dockmaster. He was given a few months
to familiarize himself with the area, operation system and
gather the necessary information needed to develop the
docking-schedule. After all that time and expenses for
salary, travel and fringe benefits required to hire the man
and bring him from overseas to Iran, he disappeared the
day before the docking of the first ship!

It is interesting to contrast the task of "personnel and
training" with any other major task, such as the physical
construction of facilities. It is generally believed that
if there is sﬁfficieht capital, the construction jobs can
be totally contracted (e.g., the men and materials imported)
and completed in a specified reasonable time period. 3But
the technical knowledge and expertise required to staff the
shipyard can only be acquired through years of tfaining and
experience. The importance of this task is quite evident
and cannot be over-emphasized. Therefore, in this section
the tasks of manpower planning, manpower recruitment and

personnel training will be discussed.
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1. Manpower Planning Considerations

Every organization, no matter how large or small,
uses some sort of system for accomplishing its resource
planning. The management of a naval shipyard should always
be concerned with having the personnel with the right skills
at the right job, at the right time; plus the ability to
shift these personnel to achieve maximum manpower utili-
zation. Flexibility is one of the key factors in filling
the manpower requirement for this task. The work-scope
varies; the number and types of ships assigned changes;
unforeseen technical problems occur; new technologies and
critical skill demands for new equipment; all require
constant management attention if the personnel requirements
are to be cost effective and schedules are to be met. Hence,
manpower planning and proper forecasting are critical, for
the vitality of any large industrial organization. The
penalty for failure of planning is reduced effectiveness,
inability to perform assigned missions, and a consequent
reduction in the operational readiness of the fleet. There-
fore, personnel managers and planners/fdrecasters must
consider all sources of jinternal and gxternal recruitment.
Internal recruitment is from sources within the country and
external recruitment is from sources outside the country.
The number of skilled tradesmen with shipboard experience
and technical knowledge from internal sources is very
limited. It is even more severe in the case of experienced
management, engineers, designers, draftsmen, planners and

schedulers, etc. in the field of ship repair and new
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construction. The time required to train these personnel,
and impart the required experience, is longer than any
other task required for the activation of a shipyard. This
is because:

a. A majority of the ships and modern weapon systems
are imported. The operating instructions, technical manuals
and drawings are not in the native language. For proper
operation and maintenance of these systems a good working
knowledge of the English language is essential.

b. New concepts of modern technology take longer
to grasp for those previously unexposed to them. Recruiting
a young man from high school; training him for the trade;
teaching him technical English as a second language; and
providing him the time and exposure necessary to gain the
required experience is a long and expensive process. This
is not the normal problem of personnel employment in most
countries. Because there are, in most European countries
sufficient indigenous skilled personnel for initial recruit-
ment, they have to tfain for only those limited specialized
skills that may be needed for a particular job. Further,
considering the progress and expansion of the country

towards industrialization, it would be appropriate to find

- out whether there will be enough capable personnel available

for future recruitment billets. Hence, other sources of
recruitment, such as utilization of more females in defense

or importing technicians, must be evaluated. Consideration

of recruitment and training of females in the military in most
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industrial nations, especially the United States, is
growing more important every day.

Importation and employment of foreign technicians
for the defense industry have serious drawbacks because:

1) There is no continuity and no assurance that
the foreigner will remain to complete his contract. He
may quit or leave when there is internal or political
disturbance or for any of many other reasons.

2) Foreigners' access to classified equipment and
documents may be a cause of problems relative to national
security.

3) There is no nationalistic feeling towards the
ultimate goals of the nation; the foreigner works primarily
for the money. Financial bonuses and personal career
objectives are the major and often the only incentives for
him.

4) Hiring foreigners is generally less cost-
effective in the long-run than training one's own national
employees. |

5) There is a language barrier and difference in
social and cultural norms between the foreigner and the
native. The communication barrier is especially aggravated
among the tradesmen and can greatly affect their work
performance and their personal behavior.

2. Recruitment and Turnover Considerations
There are laws and regulations for recruitment of

civilian personnel which are somewhat standard for most
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government agencies. The present pay and incentive policies
do not guarantee the influx of the personnel required to
fill the skilled billets in the military. Recognizing
that in most developing countries there is an overall
shortage of skilled tradesmen throughout the country, it
is natural that the tradesmen who are in high demand will
chose larger cities with better community facilities and
that they will prefer a more pleasant climate to that of
the Persian Gulf. .

During the research interviews, the author asked
a retired U. S. Navy captain "What are your views on the
approach to solving the manning problem for this shipyard?
He responded "This is your special problem and I don't have
a solution for that!" He further stated that "In the
United States, when we need, for example, to employ 100
men, we advertise and probably 1000 people will apply. Then
we have to select 100 men from the 1000 applicants." But
our case in Iran is different. If we need 100 men, we
probably will have to recruit about 300, so that, after
a screening process and years of training we may end up with
the required 100 trained personnel. These numbers are not
an actual indication of turnover rate, but, due to the
following factors, the attrition rates tend to be very
high, especially in the initial phases of implementation and
operation of the new shipyard.

1) There is a shortage of skilled craftsmen and
a high demand for trained personnel throughout the rapidly

expanding industries within the country.
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2) Generally higher compensation and fringe benefits
are paid in the commercial industries than by the defense
organization.

3) There are special profit-sharing incentives
within the commercial firms--Since defense industries are
non-profit making organizations, this highly motivating
incentive does not apply to defense émployees.

4) Remoteness of the location and the special
environmental conditions of the Persian Gulf region--The
remoteness disturbs close-family ties created by a cultural
phenomenon and inconveniences arise due to relocation of
families. The Persian Gulf environment is not considered
the ideal place for the majority of potential employees.

The search for leisure and comfort is a normal behavior for
a rational human being. There are more pleasant places,
more attrative cities, and more comfort and convenience in
other regions of the country. b

5) Lack of adequate amenities and recreational
facilities (especially in the first few years of operation).
People not only require suitable housing to live in, but
also there must be adquate medical facilities, educational
systems (i.e. kindergarten, schools, universities) and other
morale, welfare and recreational support.

6) Defense employment and the military environment
may be discouraging to some. The fact that they work for
the military implies that they have to work where the Navy
sees fit, do what they are told, and conform with the

military operating hours, rules and regulations. Further
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it appears that there is, presently, a bias against
civilian personnel in some defense establishments. There
are not yet sufficient career positions, especially in the
higher management echelons, for civilians. Merit pro-
motion and other adequate incentive systems must be
introduced if there is to be a successful usage and
retention of civilians to operate ship&ards.

7) Government employment regulations are the
toughest barrier for the attraction of skilled men; this
is because of lower starting pay and stringent recruitment
rules.

8) During initial years of the community buildup
in a developing area, shortages, limitations, and higher
expenses for basic needs are common. There may be a lack
of varieties of food and beverages, clothing, electricity,
water, entertainment, etc.

9) Adequate policies and procedures in regards to
different skills, position descriptions, promotions, civilian
career incentive systems, and fringe benefits, especially
appropriate to naval Shigzgrd tasks need be established.

10) The potential work force is largely unfamiliar
with shipwork and shipyard working conditions. Unknowns
and uncertainties are generally negative incentives to

human motivation.

11) The normal attrition due to failure, unsuitability,

discharge, drop-out, retirement, desertion, death, etc.
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Hopefully, the attrition rates will be reduced over the
years as some of these problems are overcome. However,
a long-range personnel recruitment and training forecast
is essential. |

To be able to appreciate the impact of such an
attrition rate for a given manpower requirement (as assumed
for this program), the author derived the "Manpower Recruit-
ment Model"” presented in the next paragraph.

3. Manpower Recruitment Model

This is a model to determine the hiring and training
requirements to meet specified goals. The goals here are
stated in terms of the number of trained personnel required
over successive years in order to have (Yg) employees at
the beginning of any year (n). "Yn” is the manpower ceiling
for the shipyard determined from the assigned workload.
Of course, it would require that training be initiated
several years prior to the time the shipyard becomes
operational. 1In this example the recruitment and training
are assumed to start five years prior to the activeation
date, with a certain known (assumed) attrition rate. Under
the above assumptions, the required additional number of
trainees at the beginning of each year (xn) is related to

the goal for the number of employees (yn) by the equation31

3lThis general static model was derived with the
assistance of Professor T. Jayachandran, Department of
Mathematics, Naval Postgraduate School, Montere, California,
September 1978.
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)| i=1
n-1
J
The second term on the right hand side = @ B;) Xy
=1 i=1

represents the total number lost by attrition over the

previous (n-1) years. The product termjg g, occurs
s B

because attrition is to be allowed for in a cumulative

fashion. Under the model each trainee has an attrition

probability B.l for year i.

This general formula could serve as a convenient
tool to forecast the long-range manpower requirements.,
That is, for any given set of attrition rates and planned
manpower requirements, the number of personnel to be re-
cruited and trained at the beginning of eéch successive
vyear will be obtained. Table IV presents this concept of
personnel recruitment for the next 27 years of the shipyard
program.

a. Description of Manpower Recruitment Chart

The manpower planning for activétion and
subsequent operation of this shipyard is a continual task
throughout its operational life. For this conceptual naval
shipyard under consideration, the manpower ceiling and
attrition rates are the two given variables. The shipyard

will start its initial operation with a skeleton crew of
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500 civilian personnel (as stated in Chapter 1 "assumption")

at year 5. It will then build up to a complement of about
5000 personnel in a period of nine years with an jncrement of
500 additional men each year. Thus, the shipyard will reach
a steady state in year 14 (9 years of operation) and the
manpower ceiling will stay relatively constant at 5000
thereafter.

The attrition rate varies each year because of its

- changing environment. It is assumed to be at 30% in the

first year and reduces to 20, 15, 10 and then eventually 6%
for the fifth year of employment for the same group. The
varying high attrition rates in the early years of employment
are due to the combination of all factors discussed in the
previous paragraph. It is assumed, however, to remain
constant after the fifth year at a low rate of 46%. These
numbers are used for exercise purposes here, selected from

a consensus of those who have had working experience in

a comparable kind of environment. For example, in this

exercise the numbers of new trainees at year 5 is 189

(activation time) while at year 6 it will have to be increased

to 602 new entries to meet the demand. At year 14 there
should be about 1237 new entries for training. These

numbers then gradually decline over the years, when the
attrition rate and manpower ceiling are both relatively

constant.
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START OF OPERATION- -

TABLE IV MANNOWER RECRUITMENY CHARI

gm&:gon_:_u_\a s|e|7(8]|9|w|n _N;__uﬁ?_ 15 SH_ Tie[w|2021]22] 23] a (25 | 26| 27

oummhh% gl-ai-3i-2l-tpr|ejsj{alsielrzlalolw! ninw _uA_z S| 16 17 |8 | 19| 2|22

100[ 70 | 56 |48 [43[40 | 38 |36 | 33 |31 | 30| 26 |26 |25 | 23 | 22 | 20 | B Hw.il wle [ s w3 e 2]

1001 130f 9! |72 162 96| 5249146 143 |41 36/36 34| 32 | 30 | 28 [ 26 |25 [23 [ 22 [ 20 [20 [ 19 [ w7 [ 6| 15

200[ 153107 86 [ 73 | 66 |62 | 58 [ 54| 51 | 48 |45 (42 | 40 | 38 | 35 | 33 | 31 2 | 28 | 2% |2a | 232229

300[173]120197 | 82 | 74 |69 | 65 [61 58 |54 | 51 | 48 | 45 | 42 ..%;* 37 (35 | 33| 31 |20 | 27 [26 [2a] 23

18911321105/ 88 79 | 74 | 70 |66 |62 |58 | 55 | 51 |48 | 45 ' 43 [40 | 38 | 35 |33 | 3 | 29 | 28| 26

500{6021 422 336| 2686 | 257 | 242 227 | 213 {201 | 189 | 177 | 167 | IS7 | 147 [138 [ 130 | 122 [ n5 | 108 | 102 | 85 | 90

7351514 | 412 | 350| 315 | 296|278 | 261 | 246 | 231 | 217 | 204 | 192 | 180 | 170 | 159 | 150 | M1 | 132 [124 | N7

15008381587 4€9 |399 359 [337 (317 | 290 | 294 | 28) | 264 | 248 | 234 | 220 | 206 | 94 [182 | 71 |61 | 151

2000{ 927 | 649 519 | 441 (397 373 | 351 | 330 | 310 | 291 | 274 | 258 | 242 | 228 | 214 | 201 | 189 | 178 | 167

2500 (1003 703| 563 (478 431 | 405 | 380 | 358 | 361 | 36 | 297 | 279 | 262 | 247 | 232 | 218 | 205 | 197

3000[1068] 747 596 508 | 457 | 430 | 404 | 380 | 357 | 335 | 315 | 296 | 279 | 262 | 246 231 | 2w

. 3 3500[n27 | 788631 | 536 | 482 | 453 | 426 | 401 [ 377 | 354 | 333 | 313 | 294 | 276 |260 | 244

Derivation of Formila sooolneslaso] e | 565 | 308 | 470 sela] o7 [ 373 | 350 | 329 | 30 |20 [ 2ve

wyr » : 4500[237 | 865 | 692 | 568 | 529 | 496 | 468 | 440 | 413 | 389 | 365 | 343 | 323| 303

Let "X"=No. of H.moméwam mmm: %mmdv 5000| 790 | 552 | 442| 376 | 338 | 318 ﬁNum. 261 | 264 | 248 | 233 | 219 | 206

Kefy, By =IOy Kotd W0 Ry idiven 5000 [ 692 | 472 | 377 | 321 | 269 [ 2n1 | 255 | 240 | 225 | 212 | 199 | 167

S 5000 | 628 | 437 | 350 | 297 | 268 | 252 | 237 | 222 | 209 | 196 185

Let "Y"=Manpower ceiling (max no. of 5000 | 582 | 388 | 310 | 264 | 238 | 223 | 210 | 197 186 | 74

personnel each year) (e.g. b i A 5000 | 551 | 396 | 317 | 269 | 242 | 228 | 214 201 | 189

Y uuoo...m.mumoo....mu.:nmooo. etc.) 5000 [ 534 | 374 | 300 | 255 | 229 | 215 ‘203 w0

3 500G | 524 | 365 | 292 | 248 | 224 | 20 | 198

Let "A"=Fraction of attrition of the personnel remaining each TOLO L8 L BN | B L BRI e

( A,=.30, A.=.20, A.=.15, A,=.10, A.=.06, A =.06) 5000 [ 513 | 358 | 267 | 244|219

JEARL ARefr Mol BgTEENE SeErsdr Tk sk 6 5000 | 510 | 359 | 267 | 244

. 5000 |_509 | 356/ 285

Then "B"=(1-A)=Fraction remaining (non-attrited) personnel from previous 5000 | 508 | 3%

year (e.g. wHu.ﬂo. wmu.mo. wun.mm. B),=.90, wmu.oc. wml.om lwo,ao%....H
GENERAL FORMULA n-1 j

%3 KS \V AM_M“_. va XSIQ

S b e A

148




b. Varying Conditions
Manpower ceiling requirements normally vary
with the workload, and the attrition rate changes with the
varying environmental conditions. Table IV presented the
recruitment forecast for a given attrition rate and man-
power ceilings each year. The figures for manpower ceiling
are the lowest number shown diagonally across the chart.
The figures for personnel recruitments (new entries) are
shown directly above the lowest line boxed (shaded). How-
ever using the recruitment model, the author made 20
computer programs using different combinations of attrition
rates and manpower ceilings. The result is the 25 year
recruitmént forecast present in Table V; A, through T under
colﬁmns X It presents the alternative recruitment for
different combinations of manpower requirements and attrition
rates. These results indicate the magnitude of this trainin
task under variable conditions.
4. Personnel Training

Personnel training and development would consist
of all the processes of familiarization, language training,
technical training and the individual career development
programs. To be able to analyze the task and determine
the training requirements, many alternative processes,
different skill categories, locations and the methods of
training need to be considered.

The training task envisioned for the activation
and long range operation of the shipyard can only be
successful if there is prior planning, positive communications
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Table V Manpower requirements under varying conditions.

(non-attrite) "

A B C D
Y X n B, 6 X n B, Y X n Y
n n 1 n n 1 n n n n
1 0.70 100 100 1° 065 100 100 1 0.75 100 100 1 0.70 100 100
2 0.80 200 130 2 0.80 200 135 2' 0.85 200 125 2 0.85 200 130
3 0.85 300 153 3 0.85 300 160 3 0.9 300 143 3 0.90 300 150
4 0.90 400 173 4 0.90 400 181 4 0.94 400 156 4 0.94 400 164
5 0.94 500 189 5 0.94 500 199 5 0.95 500 166 5 09.95 500 176
6 0.94 1000 602 6 0.95 1000 614 6 0.95 1000 578 6 0.95 1000 586
7 0.94 1500 735 7. 0.95 1500 767 7 0.95 1500 683 7 0.95 1500 714
8 0.94 2000 838 8 0.95 2000 880 8 0.95 .2000 761 8 0.95 2000 801
9 0.94 2500 927 9= N0595 2500 976 9. 1095 2500 823 9 0.95 2500 869
10 0.94 3000 1003 10 0.95 3000 1058 10 0.95 3000 872 10 0.95 3000 923
11 0.94 3500 1068 11 0.95 3500 1128 11 0.95 3500 914 11 0.95 3500 969
12 0.94 4000 1127 12 0.95 4000 1190 12 0.95 4000 954 12 0.95 4000 1012
13 0.94 4500 1183 13- 0.95 4500 1247 £3 10.95 4500 992 13 "0.95 4500 1053
14 0.94 5000 1237 14 0.95 5000 1301 14 0.95 5000 1029 14 0.95 5000 1093
15 0.94 5000 790 15 0.95 5000 853 15 0.95 5000 566 15 0.95 5000 632
16 0.94 5000 692 16 0.95 5000 728 16 0.95 5000 477 16 0.95 5000 521
17 0.94 5000 628 17 0.95 5000 652 17 0.95 5000 426 1Y 1095 5000 463
18 0.94 5000 582 18 0.95 5000 595 18 0.95 5000 395 18 0.95 5000 427
19 0.94 5000 551 19 @:.95 5000 554 19: 0.95 5000 379 19 0.95 5000 408
20 0.94 5000 534 20 0.95 5000 527 20 0.95 5000 372 20 0.95 5000 398
21 0.94 5000 524 20 095 5000 510 21 0.95 5000 368 21 ©.95 5000 393
22 0.94 5000 517 221 0.95 5000 499 22 0.95 5000 366 22 - D95 5000 391
23 0.94 5000 513 23 0.95 5000 492 23 0.95 5000 365 23 0.95 5000 389
24 0.94 5000 510 24 0.95 5000 487 24 0.95 5000 364 24 0.95 5000 388
25 0.94 5000 509 25 0.95 5000 483 25 0.95 5000 364 25 0.95 5000 388
Legend: n - Number of years of recruitment <= - Manpower ceiling each year

B, - Fraction of personnel remaining X - New entry or trainee each year
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Table V Manpower requirements under varying 1ozmwnwcsm.*
F G H

n WH <: x: n CH <: x: n mw <: x: n mw <3 x:

1 0.65 100 100 3 09 %S 100 100 1 0.70 100 100 1 0.70 100 100
2 0.80 250 185 2 0.85 250 175 2 0.85 250 180 2 0.80 250 180
3 0.85 500 328 3 0.90 500 305 3 0.90 500 315 3 0.85 500 318
4 0.90 1000 647 4 0.94 1000 602 4 0.94 1000 619 a4 0.90 1000 629
5 0.94 1500 788 5 -0.95 1500 699 5. 0.95 1500 733 5 0.94 12590 753
6 0.95 2000 896 6 0.95 2000 771 6 0.95 2000 812 6 0.94 ' 2000 852
7 9.95 2500 987 7 0595 2500 828 7 0.95 2500 874 7 0.94 2500 936
8 0.95 3000 1065 8 0.95 3000 874 8 0.95 3000 926 8 0.94 3000 1008
9 0.95 3500 1132 9 0.95 3500 915 9 0.95 3500 971 9 0.94 3500 1071
10 0.95 4000 1193 10 0.95 4000 954 10 0.95 4000 1013 10 0.94 4000 1129
11 0.95 4500 1249 11 ©.95 4500 992 11 0.95 4500 1053 11 0.94 4500 1185
22 90.95 5000 1302 120295 5000 1029 12 10.95 5000 1093 12 0.94 5000 1238
13 0.95 5000 854 13 0.95 5000 566 13 095 5000 632 13 0.94 5000 791
14 0.95 5000 729 14 0.95 5000 477 14 0.95 5000 521 14 0.94 5000 692
15 0.95 5000 652 1500595 5000 426 15 0.95 5000 463 15 0.94 5000 629
16 0.95 5000 595 16 0.95 5000 395 16 0.95 5000 427 16 0.94 5000 582
34 0,95 5000 554 37 0.95 5000 379 17 095 5000 408 17 0.94 5000 551
18 0.95 5000 528 18 0.95 5000 372 18 0.95 5000 398 18 0.94 5000 534
19 0.95 5000 511 19 0.95 5000 368 19 0.95 5000 393 19 0.94 5000 524
20 0.95 5000 499 20 0.95 5000 366 20 0.95 5000 391 20 0.94 5000 517
21 0.95 5000 492 21 0.95 5000 365 21 1 0595 5000 389 21 0.94 5000 513
22 0.95 5000 487 22 0,95 5000 364 22 10.95 5000 388 22 0.94 5000 510
23 0.95 5000 483 23 0.95 5000 364 231 0.95 5000 388 23 0.94 5000 509
24 0.95 5000 481 24 0.95 5000 364 24 0.95 5000 388 24 0.94 5000 508
25 0.95 5000 480 25 0.95 5000 364 25 0.95 5000 + 388 25 0.94 5000 507

*These are the result of 20 varying computer programming (FORTRAN) assisted by CDR

Sanaie-Fard(Student), Naval Postgraduate School, Monterey, California.
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Table V Manpower requirements under varying conditions.

J

K

n ww <= x: n mw <5 x: n mw <ﬂ x: n ww <= xﬂ

1 0.75 50 50 1 0.65 50 50 1 0.65 100 100 1 0.75 50 50
2 0.85 100 63 2 0.80 100 68 2 0.80 300 235 2 0.85 100 63
3 0.9 200 121 3 0.85 150 80 3 0.85 500 295 3 0.90 150 71
4 0.94 - 350 191 4 0.90 200 91 4 0.90 750 392 4 0.94 200 78
5 0.95 750 467 5 0,94 250 100 5 0.94 1250 698 5 0.95 250 83
6 0.95 1250 649 6 0.95 500 307. 6 0.95 1750 831 6 0.95 500 288
7 0.95 1750 734 7 0.95 750 384 7 0.95 2250 933 7 0.95 750 342
8 0.95 2250 799 8 0.95 1000 440 8 0.95 2750 1019 8 0.95 1000 381
9 0.95 2750 851 9 Q.35 1250 488 9 . 0.95 3250 1094 9 0.95 1250 411
10 0.95 3250 895 10 0.95 1500 529 10 0.95 3750 1160 10 o0.95 1500 436
11 0.95 3750 935 Il 0195 1750 564 11 0.95 4250 1219 11 0.95 1750 457
12 0.95 4250 973 12 095 2000 595 12 - 095 4750 1274 12 0.95 2000 477
13 0.95 4750 1011 38 0595 2250 623 13 ©0.95 5000 1077 13 0.95 2250 496
14 0.95 5000 798 14 0.95 2500 650 14 0.95 5000 791 14 0.95 2500 515
15 0.95 5000 522 15 0.95 2750 676 15 0.95 5000 690 15 0.95 2750 533
16 0.95 5000 452 16 0.95 3000 702 16 0.95 5000 623 16 0.95 3000 551
17 0.95 5000 411 17 0.95 3250 726 17 0.95 5000 574 17 0.95 3250 569
18 0.95 5000 387 18 0.95 3500 751 18 0.95 5000 541 18 0.95 3500 588
19 0.95 5000 376 19 ~9:95 3750 775 19 0+95 5000 519 19 0.95 3750 606
20 0.95 5000 370 20 0.95 4000 799 20 0.95 5000 505 20 0.95 4000 624
21 0.95 5000 367 21 0.95 4250 823 21 0.95 5000 495 21 0.95 4250 642
22 0.95 5000 365 22 ©.95 4500 847 22 0.95 5000 489 22 0.95 4500 660
23 0.95 5000 365 23 0.95 4750 871 23 0.95 5000 485 23 0.95 4750 679
24 0.95 5000 364 24 0.95 5000 895 24 0.95 5000 182 24 0.95 5000 697
25 0.95 5000 364 25 0.95 5000 669 25 0.95 5000 480 25 0.95 5000 465

Legend: n - Number of years of recruitment <= - Manpower ceiling each year
B Fraction of personnel remaining X - New entry or trainee each year

o0

(non-attrite)

n
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Table V Manpower requirements under varying conditions.

H O P

B, Y X n B. ' X n B, 4 X - n B, Y X

i n n 1 n n i n n i n n
I 0.75 100 100 1 05720 50 50 1 0.70 100 100 1 2.70 50 50
2 0.85 300 225 2 0.80 100 65 2 0.80 300 230 2 0.80 100 65
3 0.90 500 268 3 0.85 200 127 3 0:85 500 283 3 :9.85 150 77
4 0.94 750 349 4 0.90 350 201 4 0.90 750 376 4 0.9 200 86
S 095 1250 635 5 0.94 750 485 ‘5. 0.94 1250 676 5 0.94 250 94
6 0.95 1750 725 6 0.94 1250 689 6 0.94 1750 793 6 0.94 500 301
7 0.95 2250 793 7 0.94 1750 801 7 0.94 2250 886 7 0.94 750 367
8 0.95 2750 848 8 0.94 2250 893 8 0.94 2750 967 8 0.94 1000 419
9 0.95 3250 893 9 0.94 2750 972 9 0.94 3250 1037 9 0.94 1250 464
10 0.95 3750 934 10 0.94 3259 1039 |° 10 0.94 3750 1098 10 0.94 1500 502
11 0.95 4250 973 11 0.94 3750 1100 11 0.94 4250 1156 11 0.94 1750 534
12  0.95 4750 1010 12 0.94 4250 1157 12 0.94 4750 1211 12 0.94 2000° 564
13 0.95 5000 797 13 0.94 4750 1211 13 0.94 5000 1014 13 0.94 2250 592
14 0.95 5000 522 14 0.94 5000 1014 14 0.94 5000 741 14 0.94 2500 619
15 0.95 5000 452 15 0.94 5000 741 15 0.94 5000 660 15 0.94 2750 645
16 0.95 5000 411 16 0.94 5000 660 16 0.94 5000 605 16 0.94 3000 671
17 0.95 5000 387 17 0.94 5000 605 17 0.94 5000 - 567 17 0.94 3250 697
18 0.95 5000 376 18 0.94 5000 567 18 0.94 5000 543 18 0.94 3500 722
19  0.95 5000 370 19 0.94 5000 543 19 0.94 5000 529 19 0.94 3750 748
20 0.95 5000 367 20 0.94 5000 - 529 20 0.94 5000 520 20 0.94 4000 773
21 0.95 5000 365 21 0.94 5000 520 21 0.94 5000 515 21 0.94 4250 798
22 0.95 5000 365 22 0.94 5000 515 22 0.94 5000 512 22 0.94 4500 824
23 0.95 5000 364 23 0.94 5000 512 23 0.94 5000 510 23 0.94 4750 849
24 0.95 5000 364 24 0.94 5000. 510 24 0.94 5000 508 24 0.94 5000 875
25 ©0.95 5000 364 25 0.94 5000 508 25 0.94 5000 508 25 0.94 5000 650

Legend: n - Number of years of recruitment <= - Manpower ceiling each year
ww - Fraction of personnel remaining X = New entry or trainee each year

(non-attrite) 3
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Table V Manpower requirements under varying conditions.

Q R 5 T
B. ' § X n B, Y X n B, Y X n B, Y X
1 n n 1 n n 4 n n 1 n n
1 0.70 50 50 1 0.70 100 100 1 8.7 50 50 1 0.65 50 50
2 0.85 100 65 2 0.85 300 230 2 0.85 100 65 2 0.80 100 68
3 0.90 150 75 3 0.90 500 280 3 0.90 200 125 3 0.85 200 130
4 0.94 200 82 4 0.94 750 364 4 0.94 350t 197 4 0.9 350 208
5 0.95 250 88 5 0.95 1250 655 5 0.95 750. 478 5 0.94 750 497 ;
6 0.95 500 293 6 0.95 1750 761 6 0.95 1250 675 6 0.95 1250 715
7 0.95 750 357 7 0.95 2250 836 7 0.95 1750 771 7 0.9% 1750 840
8 0.95 1000 400 8 0.95 2750 896 8 0.95 2250 843 8 0.95 2250 940
9 0.95 1250 434 9 0.95 3250 946 9 0.95 2750 900 9 0.95 2750 1025
10 0.95 1500 461 10 0.95 3750 991 10 0.95 3250 948 10 0.95 3250 1098 - A
11 0.95 1750 485 11 0.95 4250 1033 11 0.95 3750 992 11 0.95 3750 1162 3
12 0.95 2000 506 12 0.95 4750 1073 12 0.95 4250 1033 12 0.95 4250 1221
13 0.95 2250 526 13 0.95 5000 863 13 0.95 4750 1073 13 0.95 4750 1276
14 0.95 2500 546 14 0.95 5000 577 14 0.95 5000 863 14 0.95 5000 1078
15 0.95 2750 566 15 0.95 5000 492 15 0.95 5000 577 15 0.95 5000 791
16 0.95 3000 586 16 0.95 5000 445 16 0.95 5000 492 16 0.95 5000 690
17 0.95 3250 605 17 0.95 5000 417 17 0.95 5000 445 17 0.95 5000 623
18 0.95 3500 625 18 0.95 5000 403 18 0.95 5000 417 18 0.95 5000 574
19 0.95 3750 644 19 0.95 5000 396 19 0.95 5000 403 19 0.95 5000 541
20 0.95 4000 663 20 0.95 5000 392 20 0.95 5000 396 20 0.95 5000 519
21 0.95 4250 683 21 0.95 5000 390 21 0.95 5000 392 21 0.95 5000 505
22 0.95 4500 702 22 0.95 5000 389 22 0.95 5000 390 22 0.95 5000 495
23 0.95 4750 722 23 0.95 5000 388 23 0.95 5000 389 23 0.95 5000 489
24 0.95 5000 741 24 0.95 5000 388 24 0.95 5000 388 24 0.95 5000 485
25 0.95 5000 510 25 0.95 5000 388 25 0.95 5000 388 25 0.95 5000 482
Legend: n = Number of years of recruitment <: - Manpower ceiling each year
ww - Fraction of personnel remaining x: - New entry or trainee each year

(non-attrite)
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and proper coordination between all parties concerned.
Considering the importance of this task, the time constraint,
and the magnitude of the problem, a comprehensive program
must be initiated immediately. In fact, when the author
asked the question "When should a training program be started
to meet the objectives?", the answer from those better
acquainted with this kind of undertaking was "two years ago"!
One training path will not serve the entire shipyard work
force. Many alternative processes (paths) and various
combinations of programs will be required.

Personnel generally will enter the work force with
varying degrees of training and experience. Zach must be
evaluated and placed in the most appropriate position in
order to maintain an economy of manpower, money and time;
and at the same time meet the objective. Training for this
precgram should be accohplished in three distinct phases:
Preactivation, initial operation, and full manning and long

a. Pre-activation

This is the period assumed to be 5 years prior <o
start up, where the 500 men skeleton crew has to be recruited
and trained. Note from Table IV that 745 (100 + 130 + 153 +
173 + 189 = 745) persons were recruited t6. obtain 500 in year
5. It is appropriate that this training task be a gradual
build up in an increment of personnel each year. It is
evident from TableIY that at the start of operations (i.e.,

the veginning of year 5) out of the 500 men "on board" only
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a fraction (about 1/4) of the total will have completed
their training. (The remaining will still be in apprentice
training schools.)

The factors that should be considered prior to
the start of the training program are:

- The identification, evaluation, and preparation of key
personnel who must be involved during the pre-
activation phase (e.g., the Navy's training department,
training centers; education, ministry and contractors,
etc.). The program office is responsible for the
planning, scheduling, coordination and control of
the overall task, while the actual training will have
to be performed by the Navy's training centers/commands
and education ministry.

- A detailed analysis of each operational and maintenance
positibn must be developed and used as a guide for the
design and development of a training program.

- The selection of the most appropriate training paths
for each job position must be made in order to provide
effective instruction for the attainment of total job
competency. For example while it may be desirable *o
send some officers, designer<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>