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EXECUTIVE SUMMAR Y

The Naval Air Systems Command has established two methods

to deal with the situations of declining manpower and limited

funds in the Material AcquisitIon Group. Managem ent by Objectives

- 
- 

- and Program Management are the methods utilized. Pro gram Manage-

ment has been applied to th e Armament , Avionics and Propulsion
-S

commodity areas.

The study addresses the issues to implement intensive manage-

ment procedure s within the functional organization. The areas of

study are the nature of the commodities involved, the organizations

operating relationships and decentralization of functions necessary

to implement program management and its scope. The approach is

to compare and contrast the three commodIty areas for analysis

and recommendation for further consideration.

Evaluation of the intensive management procedure as utilized

by the commodity areas have the following attributes:

(a) Specific definable tasks of finite duration have been
selec ted. -

• (b )  Deliberate conflict Is structured in the organization
to maximize personnel and scarce resources.

(c)  The co~ir~odi ty  areas have the control  of when , what and
how the management of a technical ac t iv i ty  takes place.

(d)  Line au th or i ty  is clearly del ineated.

(e) Staffing a full tii~.e organization for an intensive
m~~~ -.’i~ent t~ -~~’~i i .’- ~~tr’~’-.- -~ -; 1i’-it- .~. Port ti
acsi :~~;n t s  ar~ t r c  ire sc:.:  ~~~~~~~~~~~~ •~f .r~ i c r n en t a t . o n .

t~ -
~~~~~

( f )  Infor~ation f1ow~ sr’craisals  ~i ’~~ dir ~ c t i - ~n are h eavily
- -‘~; emphasized.

•
, *:

- - - It
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The areas for development center in training, communication

and cost estimating responsibilities. With this emphasis, Program
Management will prove responsive to NAVAIR goals.

4
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INT RODUCTI ON AND PURPO SE

With a peace time environment , the Congress will review and

scrutinize more thoroughly the Department of Defense budget and

manpower requirements. In terms of real purchasing power the

Defense budget Is on a positive upward slope. However , Congressional

assessments of defense spending and pressures to allocate these

limited resources elsewhere will constrain capitol resources —

manpower , dollars, and force mixes for the foreseeable future (1:6).

In the Navy, the Naval Air Systems Command (NAVAIR) is finding

difficulty in maintaining an effective commodity command which

provides a centralized management system. Continued cuts in man-

power and budgets have forced reorganization and decentralization.

This is especially true in the Logistics and Material Acquisition

Groups (AIR-OL~ and AIR-05 respectively).

Faced with this situation , the commodity areas are establishing

their goals through t~ o methods: Management By Objectives (MBO )

and Program Management. Management By Objectives (MBO) was

- 
instituted as a formalized planning system in l97Lf by the Material

• Acquisition Group. It is slowly maturing in that the development

• of the objectives is being accomplished at the strategic and

• coordinative levels of managernent. I~plernentatIon at the operating

J levels are slowly being accomp lished.

~ - -

_ _ _ _ _ _ _ _  
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Program Management within the Command is a relatively new

idea in the sense of its application within a functional or service

organization (Material Acquisition Group Is basicly an- engineering

organization.). Project Management has existed within the Command

since its formal inception in July,1966. Implementation of intensive

• management procedures within the functional organization is now due

to two aspects; first it is formalized and recognized throughout

the Command and Navy structure. Secondly, it is being done to high-

light demands for scarce resources over extended periods of time.

This in turn puts needs in priority within the general areas in

which thej operate, in this case Armament , Avionics and Propulsion

Commodity areas. These needs determine what functions will be

decentralized to the field to meet the manpower and fiscal constraints

~~

- i which are decreasing over time (2,3).

This paper will focus on the set of issues which must be

addressed to successfully Implement intensive management procedures

within a functional organization. These issues can he defined in

the following categories:

(a) Nature of the Commodity. j
(b) Operating relationships.

Cc) Decentralization of functions.~

(d) Scope of intensiv e management procedures (IMP).

The approach utilized in this paper will be to intensively

study the Armament Division implementation of IMP and compare and
H

contrast this with the Avionics and Propulsion Commodity implementation.

2
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BACKGROUND AND ORGANIZATIONAL EVOLUTION

The Naval Air Systems Command is one of the five subordinate

commands of the Naval Material Command established as part of the

• Navy Department Reorganization of 1966. The Naval Air Systems

Command consists of Naval Air Systems Command Headquarters, NAVAIRHQ,

and assigned shore (field) activities. NAVAIP is assigned material

support responsibilities for (5:00) :

(a) Navy and Marine Corps aircraft systems Including components.

(b) Air launched weapon systems and components.

C c )  Airborne systems and commodities.  (These include electronics,
underwater sound systems, airborne pyrotec hnics, mine
counterr~easures, targets and drones, photographic andm eteorlogical eq uipment , ranges and ins t rumenta t ion ,
training and ground support eauipment .

Cd) Catapults, arresting gear, visual landing aids and jet
blast deflectors.

• NAVAIP is assigned the responsibilities for total system

integration with respect to aircraft and weapon system s within the

Naval Material Command for the life—cycle of these system s and corn—

ponents . The Co’nniand is organized into seven basic groups as shown

• in Figure 00—1. These groups perform a service funct ion in the

areas shown: Contracts (AIP—02), Research and Technology (AIR—03),

Logisticc/Fleet S~prort (AIR—O ~), Accuisition (- - I P-~ 5) , Test and

Evaluation (AIR—06) , Com~ troller (AIR—OS). Project Management (~ 1A)

and Project CoordInator (APO ) functionc reside in AIP—Ol for

administrative support. At the moment twenty—two P1~A ’s and three

A PC ’ s draw the i r  ~uDrort from AIP—Ol. Ti:~ average size of these

hL~J _ _ _  - •  . •~~~~~~~~~~ •
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of f ices  range from four to twelve individuals with the exception

of the extremely complex systems, i.e. F—l4, or the joint service/

multinational projects (A—? Aircraft or Sparrow Missile Systems).

Management as connoted in this organizational structure is a

general term to specify central executive direction and control of

the work effort by a chartered individual/organization. Co—ordination

is a general term to denote direction and control of work efforts,

and the processing of actions by the chartered individual/organization.

The scope of work and designatIon of appropriate resources are

assigned by charter in both cases.

Project Management is a term restricted to those major under-

takings with a finite duration. This involves systems definition ,

development , production and logistics support of a weapon , equipment

or support systems. Projects are specifically designated by the

Secretary of the Navy , the Chief of Naval Material , or a Systems

Commander. Project r’:anagers are assigned the aforementioned authority

to short—cut normal c h a i r ~ of command lines. Designated projects are

- 

- 

given priority over otr~er projects or programs C4:1).

Project Co—ordination is the term established for those projects

not designated by the Secretary of the Navy or Chief of Naval Material .

This concert allows the assignment of intensive management procedures

• with normal direction/co—ordInatIon authority on a command—wide

basis under  t~~c D e p u t y  Co oo~ er or an A~~~I st an t  Comm ander .  N ormal ly

such p r o j e c t s  fall w i t h i n  a s p e c i f i c  se~’men t of a weapon systems

l i f e — c y c l e .  Due to the  m~ r r . i t u d e  of th~ resources , pr ior i ty  or com-

ple x i t y ,  in t c Cn o i ve ma na E Pm ~ n t is leemed n~ cess~ ry in the  fo 11owin~

-~~~~~~~~~~~ - C- --- - --~~~~~~~~~~~~~~~~~~~ - -- -- __ _ _
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categories:

(a) Aircraft , missile and certain selected weapon/support
projects in engineering development and produclion phases.

(

(b) Research, exploratory and advanc e development phases of
• projects.

(c) Component/support systems in engineering development ,
operational systems development and production phases.

-; (d) Weapon/component/support systems projects in the out—of—
I production phase of the life-cycle.

: ‘ The term Program Manager as defined within NAVAIR HQ has a

- 
somewhat dlfferent definition and application. Program Management

involves items of less than major systems/subsysteins/components/

equipments in development , production , modification and initial

logistical support. Usually they are definable as a separate block

of level two of the work breakdown structure (‘~Bs). Designation of

a Program Manager is usually an additional assignment in their normal

duties as a division director within the applicable command group.

Generally the systems designated have applications in more than one

major system or comprise a large committment of resources by the

C 
major weapon system in Its line item in the budget.

The authority and responsibilities of Program Managers are

j - similar to the Project Managers/Co—ordinators . A minimum of management

-
~~~~ 

layering has been imposed by the Command. While the Program Manager

is divis ion di rec tor , he has a d i rec t  r e p o r t in ’  channel  to the

Commander , Naval Air Systems Command on an exceptional reporting

basis. The c~-ntralized direction/guidance responsibilitIes include

planning, programming, budgeting, and execution and appraisal of

-

~~ 

5 
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program efforts.  The same degree of accountability exists as with

any intensive management system.

Funding of a program can be accomplished a number of ways.

The program manager may be allocated funds directly assigned In the

budget under a spedific Program Element Number. Alternately he has

- funds directed by other Project Managers/Co—ordinators as part of

the allocated resources within the level two of ’ the WBS in the

major system budgeted line item. Further funds control could be

assigned direction of work authority to the Program Manager after

the funds have been allocated and obligated.

-C The sheer number of Project Managers/Co—ordinators of major

aircraft and missile systems coupled with the multiple interfaces

of field activities, co—ordination up/down the vertical chain of

command and fleet interfaces resulted in a designation of a Class

Desk Officer. Located in the Acquisition Grour , Aircraft and Missile

• Systems Division, this single focal point provides the fleet/engineering

aspect of every piece of equipment/component/subsystem/system and

software associated with the aircraft missile system. Information ,

direction and funds flow through the class desk officer to the

commodity divisions. As the class Desk Officer acts as the focal

point for engineering of a major system , the evolution of the function

I

- results in a dual assignment as the lead assistant/assistant Project

Manager. This function in A I R — C 5  is to co—ordinate the functional

organizations for the purpose of technical integration , including

• 

the physical and performance compatibility of equipments/components/

— -—C. - - C.~~~~~~~—-- -



subsystems/systems in single and multiple application weapons

systems. These constraints are in turn applied to the Program

Manager operating in the Acquisition Group.

Si The Acquisition Group is organized into the following commodity

Divisions reporting to the Assistant Commander for Acquisition:

(a) Material Acquisition and Reduction (AIR—05A)

(b) Systems Analysis (AIR—503 )

(c)  Evaluation Division (AIR— 506)

(d) Aircraft and Weapons Systems Division (AIP—510 )

Ce) Engineering Division (AIP—530)

(f) Crew Systems Division (AIP—531 )

(g) Armament Division (AIR—532 )

(h) Avionics Division (AIR—533 )

(I) Ground Support Equipment Division (AIR—534)

(j )  Evaluations Systems Division (AIR—535)

(k) Propulsion Division (AIP—536)

(1) Ship Installation Division (AIP—537)

Of these divisions, three are identified as Program Managers —

Armament , Avionics and Propulsion (6:05).

F -

t
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ARMA?4ENT DIVISION (AIR-532)

The Armament Division has the responsibility within the

Naval Air Systems Command for the management of weapons, components ,

stores and ancillary equipment Intended to be carried by or

released from the aircraft. Command wide management of these

Items are for assigned exploratory and advance developments,

engineering development, production and basic design support

• engineering. These areas include weapons — Bombs, Rockets, Clust er

Weapons, Chemical/Biological Weapons, Nuclear and Adaption Kits,

Training and Practice Weapons; Gun systems and ammunition; Guided

- • Missile warheads and fuzes; Cartridges and Cartridge Actuated

Devices; Pyrotechnics and Chemiluminescent Devices; Launching and

Suspension Equipment; Armament Monitor and Control Systems including

equipments and components which control, release, firing and

functioning of all the above items in the aircraft system.

In addition , the division is responsible for the total system

software necessary to support these weapons and equipments —

Delivery and safe escape data, vulnerability of weapons and ai r—

craft systems as well as target/weapon selection and effectiveness ,

‘4 safety, compatibility and separation of weapons from the aircraft.

The division is responsible for the management and coordination/

harmonization functions associated with the acquisition and support

of these systems/subsystems/eaulprnents and components (7:1).

8
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The division is organized as shown in Figure 532—1. The major

-
• interfaces and information flows are shown In Figures 532—2 , 3, L~,

and 5. As can be seen , the structure for Armament is widely

diversified. Within the Command , exploratory and advance develop—

ments are the primary responsibility of AIP—350 (Ordnance Research

and Technology Administrator). The logistical support resides with

AIR—141O (Weapon Systems Logistics) while the acquisition management

and systems engineering reside with AIP—532 for the entire weapon

life cycle. -

The organization is fractured by design with the sole systems

responsibility residing in AIR—532. The elements are separated to

allow maximum flexibility to the operating heads. The logistics

group is function oriented while AIR—03 and AIR-05 are product

oriented. In all areas span of control is large and decision making

is forced to the lowest levels of the organizational st~ucture(8:8).

With the adaption and designation of Program Management , the

division has been forced to decentralize its life cycle engineering

responsibilities. These actions are a cumulation of previous years’

efforts by the environment in which the division operates. The

emphasis of conventional strike warfare was assigned largely to the

- Air Force. This has led to a decreasing priority of the Armament’s

area within NAVAIR . This, coupled with increased emphasis on con—

- 
solidation of duplicative areas, better lone range planning and

coor dinat ion , reduced personnel and a peace time environment has

forced increasing technical management workloads at the expense of 
- 

-

systems engineering. Internal emphasIs has been applied through

~~ ..‘e
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Management By Objectives procedures to major systems support:

F—1~ , F—18, A—18 aircrafts for the Systems and Equipment Branch,

Joint Service Programs in the Weapons Branch, and the major missile

systems in the Ordnance Branch. The generalized fleet support

engineering has been transitioned to various Cognizant Field

Activities (CFA’s) for direct management of the commodity areas —

Fleet Weapons and Ordnance , CAD’s, Pyrotechnics, Launch ers and

bomb racks, Administrative production management and procurement. 
- •

In summary, the functioning of the armament area has changed to

that of technical management and program management. Present

objectives are to maintain and expand the capital resources of the

Division to administer its growing interfaces and at the same time

improve the responsiveness by NBO.

Under the charter issued by the Commander , Naval Air Systems

Command , the Division Director Is established as the Program Manager.

He is charged with Command wide responsibilities of management of

designated armament systems/subsystems/equipments and weapons as

well as appraisal and management information of program efforts.

The Technical Director has the primary responsibility in the technical

policy and execution as well as assisting the Director in the

management of the Director. In the absence of the Director, the

-

• 
Technical Director has the full authority and responsibility to act

for the Director (9:3).

The Director is a Naval Captain, 0—6 level , with the Technical

Dir ector a civilian , GS—16.
-
~~~~ 

—:
~
::- - --4
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The Systems and Equipment Branch, Weapons and Ordnanc e

Branches are essentially engineering service groups functioning

in their commodity areas. The weapons and ordnance function is

in the mission expendable , one shot devices. The Systems and

Equipment Branch specializes in fuzes and warheads for missiles

and weapons. The Weapons Branch is cognIzant of all the non—

missile weapon systems. The newest branch Is a direct result of

- 
—

~ 

the change in the character of the Division — The Program Manage-

ment Branch.

The Program Management Branch combines the management , budgeting

and comptroller functions into one area. This branch is responsible

for the coordinative and strategic management of projects under

intensive management procedures. The branch is staffed with Naval

and Marine Corps Officers and civilian specialists in management

and program budget analysts. The Officers are designated as the

deputy program managers and are responsible for the full execution

of intensive management procedures. In performing these functions

the branch is responsible to ensure design and program schedule

compatibility of armament systems/equipment and weapons with the

aircraft system. The branch functions in the assigned areas:

- : (a) Cost and schedule control of assigned programs.

• (b) Financial Management and Budget coordination .

(c)  Baseline conf igura t ion  control  of assi gned programs.

(d) Program analysis and appraisal.

(e) Harmonization of requirements/rrograms of multiservice
applications.

1]. - - -
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( f )  Technical direction of assigned programs.

Figure 532—3 shows -the key interfaces for this branch. It

draws its engineering, production , research and technology support

from the commodity branches. The funding flows are through these

branches for direct services for the acquisition and production

functions. The services include engineering, facilities, contracts

and production functions — contract management , production , inventory

control , foreign military sales and overall weapons administration.

Financial Control is exercised in the following categories of funds —

Research, Development , Test and Evaluation catagories 6.2, 6 . 3  and

6.Lf ;  Other Procurement and Operations and Maintenance; Weapons

and Aircraft Procurement. Category 6.4 and other procurement monies

are directly assigned to the Program Manager by the Comptroller (AIP-08)

for planning, programming, and budgeting in the Five Year Defense

Plan (FYDP) for weapons. The other funds are directed by PMA/APC

or applicable Assistant Commander (AIR—350 for research and tech-

nology). Control can be delegated to the program manager through

tasking authority to a prime contractor/laboratory/field activity

after allocation and obligation of funds. This situation applies

j generally in the Ordnance Branch missile warheads and fuzing

commodities. Financial accountability and overall centralized

control resides with this Program Management Branch. Individual

weapon systems programming and budgeting are directed through the

engineering branches. Management engineering and technical manage-

ment is exercised by the individual  p ro j ec t  engineer. The d i f f e r —

entiation between an intensive management prc~ ran and the routine

12
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programs is the Interrelationships between the project engineer,

the branch head and the deputy program manager within tha division.

Under intensive management , this overall control and coordination

resides with the deputy program manager. Normally, projects are

directed in the technical and managerial sense by the engineering

• commodity branch head (Normally a senior civilian, supervisory

engineer , GS—15 in grade). The in ter faces , data flows , direction
- 

and controls are shown in Figures 532—2, 532—4 and 532—5. The

int er faces are somewhat similar but vary due to the type of system/

I equipment or component involved. AIR—5322 in terfaces  are more with

the vertical and horizontal managerial hierarchy while the branches

display the typical operational funct ions.  A fur ther  dif ferent ia tion

— is seen due to the effects of decentralization of the f leet  support
1 - functions and workload allocation. In AIP—5323, the contractor

interfaces are removed one t ier in the interfaces. In the other

operating branches, direct interfaces can be shown as a result of

directed tasking authority over contractors, the nature of the work—

- equipment or components in a major aircraft/missile system , and a

— non—decentralized management system. The last organizational differ-

entiation is the relat ionship and s t ruc tu re  of the class desk

officer and the program manager. As previously detailed , the class

desk officer Is the focal point for internal coordinatisn and

direction relative to the major aircraft/missile system. As the

lead assistant/deputy project manager , the areas of overlap and

potential conflict exist in dealing with the ?roject Manager over

directed fun ds , techn ical directions and limits of taskinr authority.

Ef ~
-1
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In this case , the potential conflict  exists primarily in the

Ordnance and Systems and Equl-puent Branches. As shown in Figures

532—2 and 532—5, the organization functions as a technical service
- 

organization in support of the PMA/APC’s. Resources are assigned

or tasking authority is delegated to the division. Under intensive

management responsibilities service functions have been elevated to

a higher organizational level to provide the visibility, responsiveness

and control due to the priority of the work. Thus, the level of

conflict among the program manager and the class desk has been

raised under this procedure.

To date , the intensive management procedures authorized under

the Program Managers Charter have only been exercised with multi-

service munitions programs originating with the Weapons Branch.

As this area has minimum interfacing with AIR—510, the aforementioned

problem has not arisen. The selection of these programs for intensive

V 
management procedures was accomplished ut i l iz ing the criteria of

workload , visibility, coordination requirements external to the

Command , f unding  thresholds  and importance assigned by the Chief of

Naval Operations and Director , Defense Research and Engineering.

Currently, five joint service programs are funded and underway in

Engineering Development and Product ion with one In the harmoniza t ion

stage.

- 
Planning f u n c t i o n s  are split  between the Program Management

Branch and the Engineer ing  Branches.  2udgetary planning for  the
- 

-~ long—term is accomplished in the Program ~anagement Branch . Technical

~~LI

-~~~~~~ - C C C . CCCC ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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planning, beth long—term and short—term is done by the Engineering

Branches. The only method of tying the two together is through the

Naval Aviation Plan for Research and Technology or the FYDP. The

thrust of MBO has yet to take an integrated approach in this area

(10).
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AVIONICS DIVI SION (AIR— 533 )

The Avionics Division has the responsibilities for research ,

development , test and evaluation cycle for every aspect of avionics

and electrical power distribution for all aircrafts, air—launched
- 

missiles and space electronics. The division exercises authority

over the production engineering , production and In—service engineering

of related aircraft systems and components. These systems and

components can be categorized as follows:

(a) Communications equipment and 1FF.

(b) Instrumentation , navigation , and displays.

(c) Electronic warfare, counter and counter—counter measures.

Cd) Embedded fire control , weapon guidance and control.

C e )  Computer systems.

( f )  Flight control systems.

(g )  Bui l t—in—tes t  equipment  and test ins t rumenta t ion .

( h )  Airborne Ant i—submar ine  warfare  and mine counter measures.

The division is organized as shown in Figure 533—1. The organization

shown is essentially broken into engineering commoaity areas

structured along the categorized areas. Its evolution is similar

to that  of the Armament  Division. As such it is operat ing in the

- 
- sam e env ironm en t as is the  o th er greups , such as the Propulsion

Division AIP-536, within AIR-O5. Those differences are variations

-
‘ which result from the basic nature of the work—systems and components

embedded into the aircraft/missile systems. As a result , the divisions

16
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operating procedures are geared to the PMA/APC ’s projects much

more closely than the Armament Division. Similarly, there exists

a commonality of systems for multiple platform applications,

especially in th& electronic warfare areas and power/instrumentation

commodities.

In tailoring the application of program management in this

- 

- 

field , the l imitations of the scope of effect iveness, fl exibility

and application is very precise. In the chartering Cf this

Program Manager , the following functions are specificly identified:

(a) The authori ty  and responsibilities and func t ions  defined
as attributes to the NAVAIR Program Manager.

(b) The degree of implementing intensive management procedures
will vary depending upon the avionics system and its
position in the acquisition cycle. Detailed charters
will be formal ized and promulgated on a case by case basis.

• These programs are less—than—major avionics systems!
subsy stems/components /equipment  in which the Comptroller ,
AIR—O8 , has directed funds to the Program Manager.

Cc) Function as the executive Acquisition Manager in the area
of Government Furnished Equipment supplied to two or
more weapon systems. If only one platform is involved ,
the Division Director will act as the exclusive Acquis i t ion
Manager. The term Ac~uisition Manager refers to the
management functions , responsibilities and authority
applicable during the acquisition phase of a weapon life
cycle. Itc scope and constraints are formally defined
by NA ’/A IR as the individual /organizat ional  element
charged with the responsibility for design , development
and acquisi t ion of the  system or equipm ent  and its
integrated logistics support.

k - Cd ) Act as the central executive re sronsible  for ap t rovinr /
disapt~rov in~ engineering in—scrvice and ruprort tacks
under on going Services and suppor t  P r o gr a n s ( l l :3 )

- 

- 

Financial management and control is exercised in the  same appropriat ions

as discussed in the Armament Division. The allocation and control

of f u n d i n g  i5 also similar  to AIP-532. For t h i z  division , the

17 C ’
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directed funds are identifiable as a line item in the PMA/APC

- 
~- budget as a major component rather than categorized in a general

manner under the generic commodity avionics.

Reporting procedures, management information system respon-

sibilities and appraisal are similar except to the degree of

specificity of procedures to be utilized between the PMA/APC’s

and the Program Manager.

- 
1 

The major variance in the implementing structure is two—fold.

The first is the assignment of integrated logistic support respon-

sibilities as an Acquisition/Program Manager. This exists within

the Armament Division tasking and authority. However , the application

within the division are directed toward expendable devices which

require a minimum of logistic support. Avionics equipment is con—

siderably different in this area so this aspect is a major part

of the intensive management procedure utilized by the Avionics

Division.

Intensive Management procedures will be implemented under a

team concept with its support drawn from intra/inter divisional

groups within NAVAIR. This differs from the Armament Divisions

approach of one deputy program manager and project engineer drawing

-; support from the laboratories and cognizant field activities as a

- -
- 

- team . The formalized team within NAVAIP headquarters for a

designated avionics program manager will have the same two individuals—

a deputy program manager and a project engineer — but augmented

with elements from logistics , contract s , acquisition and test areas.

_  
- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~ -~~~~~~~~~~
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In addition, the overall Program Management team will draw support

from laboratories and cognizant field activities and procurement

assistants. A further different iat ion which results from the

commodity involved. Within the Armament Division the integrated

logistics support aspects pertaining to training and specialties

of fleet personnel are minimal . Avionics requires a high level

of skill development of personnel and facilities for their e f fec t ive

- - J  use in the fleet.  Thu s, the additional interfaces — Bureau of

Personnel and the Training Command are added to the expanding list

of inter faces for coordination , planning and budgeting for the

Avionics Program Manager. The accomplishment of this planning

lies with the integrated team approach. It is coordinated and

presented to the PMA/APC’s for incorporation as a line item which

the Project Manager then directs and controls for his weapon system.

The relationships with the Class Desk Officers is explicitly

detailed and scoped within the charter to avoid the potential con-

flicts discussed in the Armament Division section. The constraints

developed by the class desk and technical  requirements  are con-

sidered in the development/modernization of assigned systems/sub—

F- 
- 

systems/equipments and component s.  The methods of resolving such

conf l ic t s  are not detailed.

I
~t-
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PROPULSION DIVISION (AIP-536)

The Propulsion Division is responsible for conceiving,
- planning, implementing and managing programs for the engineering

- 

- development , test and evaluation of propulsion systems, propellers

1 and electric power systems. These systems and components are
- 

applied to all aircraft systems, rockets, missiles and drones.

The division is responsible for all aspects of performance ,

selection, qualification, production , procurement and product

support as related to propulsion systems and their components.

The technology programs during conceptual phase are assigned by

the Research and Technology Administrator. Figure 536—1 defines
— 

the organizational structure for this division. These efforts

can be categorized as follows:

(a) Primary propulsion systems and related products both
— large and small.

(b) Secondary power systems and related components.

• (c) Guided missile and rocket motors and propellants.

(d) Installations and applications.

• (e) Fuels and lubricants.

H As shown , the orga nization is essentially broken into the engineering

~_ ! commodity/product areas. its evolution arid constraints are similar

to the other divisions in AIR—05. The systems and components  are
- the major  embedded system in the aircraft or guided missile. These

major elements of the weapon system rer~u1t in a high]y visible
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organizational structure geared as a service to the individual

weapon platform. An individual is assigned as that primary

support to the PMA/APC for the majority of the assigned element

workload. Thus, manpower and staffing drive the responsiveness

of the organization much more acutely than in any other division.

In tailoring the application of program management , this

division has chosen to implement the concept uniformly upon the

entire division. The staffing and structure will vary with respect

to the individual propulsion system. Critical high priority

• systems will have a full time designated Deputy Program Manager

within NAVAIP. Less critical equipment will be managed by sub-

ordinates as a dual function — i.e. project engineer will perform

program management type functions. In application , the scope of

intensive management involves financial management and its

attendent planning , programming and budgeting , execution , appraisal

and information systems. Funding and control of functions will

be in accordance with the previously described methods in the

Armament and Avionics Divisions (12:2).

The implementat ion is similar to those of the other two

divisions. The logistics and f leet  support aspects are involved

to a larger degree than the Avionics team concept of implementation.

• This is to a large degree due to both complexity and priority of

this commodity to the weapon system . The ~ro~ulsion system Program

Manager is by de f in i t ion  the u l t imate  responsibil i ty for  availability,

adequacy and readiness of these systems in the fleet and shore—

- - -
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based activities. To control this interface, an overview and

coordination of objectives in the logistic support area will be

performed through the program management function even though

the specific funds involved are not under direct control.

- The relationships with the Class Desk Officers is similar

to those defined in previous intensive management procedures.

However, the Propulsion Manager’s Charter specifically states

the methods of resolving conflicts in the area of technical

I integration and overall policies and objectives. The vehicle

will be to the Assistant Commander for Material Acquisition ,

then the Project Manager and if required , Commander Naval Air

Systems Command for significant differences.

The interface relationships and scope of authority and

responsibility between the PMA/APC’s and the Program Manager

is the same as defined in the Avionics Division. The joint

service interface is similar to that defined in the Armament

Division as well as the Information Exchange Programs and Data

- 
Exchange Agreements with foreign governments (13) -

22
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ANALYSIS A’~D CONCL U SIONS

Program Management as defined within NAVAIP has some

specific attributes which can be addressed:
‘I-

• (a) Specific definable tasks of finite duration have
been selected for intensive management procedures.

(b) Deliberate conflict is structured between the various
PMA/APC’s, the Class Desks and the Program Managers.

(c) The Program Manager within certain limitation decides
the when and what of the program as well as the how
to support the task.

(d) Line authority is well defined. Tasking across func-
tional lines is defined but not exercised.

(e) Staffing a full time organization for an intensive
management team is extremely limited. Part time duties
appea r to be the method of implementat ion.

( f )  Informat ion flows , appraisal and direct ion are heavily
emphasized. Fiscal control  and accountabi l i ty  are
assigned with Program Managem ent .

Pro -ram Management is evolving as a curious hybrid of an

in tensiv -:- m ama ~-~ men t organizat ion.  The scope of work is clearly

definable to a specific result and is unique. The charters , however ,

range from specificity in authority and responsibility of scope of

work to general areas of actions. The implementation and program

r selection is based on comp lexity, acquisition of technology , time

-
- 

-

- 
and r i sk .  as the primary v e h i c le s  for r~r ogr a~i managem-~nt. This manage—

merit system is a blend of functional and product organ~zation~.

A functicnal organization in this case is engineering, plans and

programo , budge t and p r o d u c t i o n .  A pr cduc t  o rg an i z a t i o n  is charac ter

_ _ _ _  

23
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by an organization necessary to entirely support the product.

The functional organization maximizes available manpower while

the product organization maximizes control at the expense of

increased personnel. Program Management has blended portions

of both into a single organization. To accomplish this, the

- organization has decentralized its routine fleet support missions

to Cognizant Field Activities.  The differing Divisions are at

various stages of matur i ty  with the Armament Division and Avionics

Division slightly more mature in application than the Propulsion

Division, This newness has been reflected in the project selected

for intensive management procedures. The pro jec ts  have been v.’ell

defined within the context of both the objectives and resources

• as well as the authority and responsibility of the charters. As

the managerial system matures , the selected projects will expand

to the limits of the charters scope. The basic constraints which

will inhibit this growth will be the environment in which the

- 
- divisions operate. The capital resources — both m anpower and

funding — will con t inue  to be constrainted for the foreseeable
- 

V future. Organizational conflicts and the fact that the divi~1ons

remain funct ional  organizat ion will also tend to limit the appli-

cation of intensive management procedures(14).

. There is a distinction between technical management and

~~~~I 
- - -ma n a g e m en t  of a t e cnnical  ac t iv i ty ( I n t e n siv e  m an ag ern en t  proce~ u r e s) .

- 

- 

Technical management is the management of the technical aspects

of a nro~ram within the constraints of the program. It will involve

technical aprroaches , financial managemrI~t , and personnel nece~~-ary —

-4-a
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to accomplish the project objectives. In short , it is limited

to the specific technical  objec t ives  and the secondary support

necessary to achieve the stated goal.

- Management of a technical ac t iv i ty  increases the scope of

management responsibilities and actions. It involves the overall

- selections of what technical objectives to pursue within the

organization and how to allocate available resources to maximize

the return of success. The selection of personnel and the

criteria to evaluate them is but one of the issues under this

management systems. Program Management is one such system within

this m?nagenlent field. The means of directing and controlling these

intensive management procedures are specified in the chargers.

The power exercised by a program manager is the authority

der ived from th e legal , personal and political power delegated in

NAVAIP. ,1ithin this framework , line , st a f f , and functional authority,

exists. Line authority is that in which authority is derived from

legal statute. Staff authority is one in which the relationships

is a control factor placed upon an individual in line authority.

The pro gra m manage r der ives his author ity fro m the legal au thor i ty

his charter and acts from both a line and staff position. The use

of staff authority (Tasking across functional lines to accomp lish

~t~ ted goals) derends uron the individuals technical c:~~retence ,

and hierarchetical position. The latter elemont has a problem

associated In that the cammodit y has been elevated in status while

t h e  p o s i t i o n  r ema in s  one  of a f u r . c t i o n~d d iv i s io n  d i r ec t or .

Authority is impli -d in the sene~’ of irvrnced po~ er trr oiig h . the

_  
1~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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~~ chain of command via the Commander. ~~nctional authority is one

in which the individual acts as the authority within the scope of

organizational functions. Program Management displays both line

and staff  authority, legal and functional authority. It combines

— the best of both the functional and project management managerial

systems of authority and accountability. The political authority

deals with the organizational goals and their relative priority.

Here it is clearly delineated in NAVAIR in the charter with the

prescedence order of Project  Manager , Project  Coordinator , and

Program Manager. The Program Manager is the lower position y’~t

it remains an intensive management system implemented in the cmmand .

The implementing concept of intensive management in ~~~7~I?

is in the aggregate represented by the Equipment and Systems Branch ,

AIR—532l. All elements are shown with this selection, A con—

federator — unity of direction — is provided to the selected project.

Individuals  are not assigned on a ful l  time basis nor a sub~ cct

to day to day supervision. Under the implementing process a

~~ 

full time deputy program manager is assigned as a staff position

usually in the Plans and Programs Branch or in the Armament Division

Program Management Brancn. The common characteristics are a

separate branch ‘hich originates budgetary and information control

and draws on the team within the nivisions branches. It consolidates

the functions of budgetary control , co mmunications and direction ,

planning and appraisal into a single focal point. Budgetary control
4-

in thlc case can be broken i n to  two d~-finable areas — the p l a n n i n g ,

pr~~ ramming ann t~:-~gct±r.~ carrt e~ on to sunport the orerations of !~
~— -
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the divisions and cost estimating for planning purposes. The

divisions all have individuals trained and designated tc handle

the former but not the latter capability(15:352).

These methodologies (Expert judgement , analogy, Engineering

and Parametric cost estimating) must be developed for the less

than major systems under intensive management procedures. Cost

estimating by expert judgement is the least quantitative yet is

b the most frequently by the divisions. Expert judgement may be

defined as the comprehensive knowledge of a system by an individual

or group that is required to reach a conclusion that is not

directly supported by data. In short, expert judgement is an

educated guess. Its deficiencies are the key requirements for

knowledge and perspective. The experts must be fimiliar with both

the technology and applications environments.

The analogy technique of cost estimating is another type of

judgemental approach. In this case , the cost estimate for the

proposed system is derived by analyzing information on another

sim ilar , but not ident ical , systems. The inherent drawbacks are

in the selection of the appropriate system for analogy and the

manipulation of the data base to normalize the available information.

The major problem wi th  this implementation is the development of

- the data base. In the ~rmame nt Division this data base does not
4-

eXiSt.

An Engineering Coot ect1~ ate involves the generation of

• detailed o~ timates of the- m-o~ eri~~ nm~ labor costs for each component

of a syct’~m and f i ly  f-o r h’- :yttcm as a vholc. The accuracy

I- —
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of the estimate will depend on the level of detail which is

achievable. Usually, this type of estimate is only capable of

being furnished via a contractor or a field activity involved in

procurements of similar systems and equipment. The inaccuracies

of this approach are two fold. First, is underestimating at a

detailed level which is compounded when the overall system estimate

is generated. Secondly, the cost of integrating the components

and subsystems into the final package are oten underestimated

(The magnitude of the systems engineering effort is the major

variable) .

Parametric cost estimating attempts to i den t i fy  and quant i fy

a functional relationship between system/equipment cost and one

or more of the systems characteristics or parameters. This transfer

f unct ion is called the cost estimating relationship (CER). The

technique is the most quantative of the approaches and relies on

the extensive application of statistical analysis. This use ef

analysis not only estimates the most probable cost but also a

range of possible costs for which a degree of certainty can be

specified. The use of parametric estimates involve three operations —

First, the historical  data must be analyzed; Secondly, a regression

F- analysis must be done on the selected data to obtain the equation
~~

and parameters for the CE?; Finally, the 01? must be analyzed

statistically and empirically to verify its validity (16,17).

The cost estimating requirements exists in the Matsrial

Acqui si t ion Group for the  eva lua t i on  of a ir c r a f t  and miss i le

sy stems cost in contractor proposals . lowever , in less than major

23
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programs and small programs the capability does not exist within

the individual divisions except from the engineering estimates of

in—service equipment and analogy techniques.  ~Vith the application

of intensive management , the divisions must now develop this

capability either within their own team or within AIR—05. As

~ 1 - most of the required data and expertise will be within the re-

spective divisions, the development of parametric cost estimating

appears as the most reasonable approach considering the data base

and capital resources.

The development of communicat ions in the formal and informal

s t ructure  is the primary responsibility of the Program Manager.

There have been numerous studies of the form and nature of

communications by scientists and engineers. They place primary

reliance upon local informal sources. The more familiar an

individual is with the organization and the more unfamil iar  wi th

the problem , the more such local sources are u t i l ized.  There is

a general r e luc tar ce  to go to these sources since the individual

has an aversion for asking for help. Thus , you can build a situation
-

- j of isolation of your technical resource if left alone.

- I 
- 

The “high ~e r fo rners ” in an organizat ion generally tend to

work longer , communica te  more and communica te  with more people.

I Th is is largely a rcoult of more t r a i n i r .g and back ground  ii-. a given

field tends to be more open in communication s as confidence is
‘1

built. The more professionally oriented will pursue further
•,~ - -

~~4
- - 

- education both formal and Informally. They are more apt to work
-~~~ ‘ :1

• in dev ej cri r ~ new concepts while - the lOSS ~r o f e~ sionally oriented

_ _ _  - -—--- C. _~~~~~~~~~~~~ _~~~~~ 
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are more concerned with operational problems. This type of

division is necessary for determining the future development of

managers as the latter will be self motivated to move into the

management of technical activities with a people orientation.

Users of information are generally not satisfied with their

ability to obtain information although most feel they are generally

successful in getting needed information in the time available.

The higher an individuals salary and importance to the organization,

the more he tends to encounter problems in acquisition and the

use of information, Transfer of information is best accomplished

by movement of key personnel (18) -

Program Management and the implementat ion of such a concept

within NAVAl? has an excellent ca~abi1ity. This procedure will

be supportable over the foreseeable time frame when applied to

programs of unique scope. It should not and can not be applied

to every effort within an operating division. The success of such

procedures depends upon these key elements:

(a)  The development of cost estimating capability for
the Program Manager , either in house or under contract
support.

(b )  The team concept whether  applied to the Armament ,
• Avionics or Propulsion Divisions interrretation has

to be formalized and communicated throughout the
Command. The individuals and their responsibilities

• must be identified so that the lines of communications
are utilized.

(c) The team must have identity for its members. The
relationship of the- individual s and the division
±nteraction mu st  be defined by the Program ~anageror Deputy Program Yanager for it to operate with
enthusiasm and effectiveness to reach the pro-gram goals.

:-
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(d)  The training programs must recognize the two categories

of management activities, technical management and
- 

management of technical activities, for the development
- of its team members.

(e)  The assumptions for the constraints and work load will
- - remain valid for the future. Capital resources will

remain fixed and successful operation of the decentralized
- functions and their budgetary support will continue at

the present levels.

With these elements, Program Management in a functional engineering

- - 
- organization is effective and responsive to the needs of NAVAl?.

I
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-
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ACRONYM S

.ANRAD — Air Munitions Requirements and Development

cNC — Commandant of the Marine Corps

CNM — Chief of Naval Material

CNO — Chief of Naval Operations

DDR&E — Director , Defense Research and Engineering

ERDA — Energy Research and Development Administration
- 

- WS — Foreign Military Sales

FYDP — Five Year Defense Plan

- 
- 1FF — Identification , Friend or Foe

NATO - North Atlantic Treaty Organization

NAVSEA- Naval Sea System s Command

OSD — Office of the Secretary of Defense
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