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AT EL~~TRONIC SYSTEMS DIVISION

STUDY PROJ ECT GOALS: To analyze the changing environment of production to show
how today’s cost emphasis on the DOD acquisition environment requires early
involvement of the production function in the acquisition process to enable

• early producibility analysis.
To analyze ESD to determine if the production functi on has the necessary
indust4al engineering capability to meet the requirements of current directives

‘ and policies and to provi de recommended solution s to obtaining requi eed
ç~pability.

REPORT ABSTRACT
his study examines the need for industrial engineering capabili ty within’

production at ~1ectronic Systems Division ( ESD) . Production ii locked at from
World 1~ r II to the present time to show why produc tion management is perceived
today by many program managers and high level functional managers as only the
classical production management techniques of tracking, moni toring and expedi ting
deliverables. The current emphasi s on cost is then examined to show why thi s
classi cal approach is no longer a viable approach to production management . It
is shown that production management must include close interface between

,
— .

~. indu strial engineering and design engineers to make early determination of
producib ility and manu facturi ng feasibility when the design is most flexible
and tr ade-offs are least costly .

ESD is analyzed to determine if the production managemen t functions withi n
the Deputates have apprbpriate engineering capability to perform these functions.
Factors causing resistance to obtaining industrial engineering capability in
program pro duc tion offices are discussed with a recommended plan for overcoming
these resistance factors .

This study was accomplished by document research and interviews of key
personnel involved in DOD acquisition. It shows that more engineering
capability is required in the production functio~is of ESD.

Although this study focuses principally on prdduction man merit requirements
- within ESD, its implications can be useful to afl. personnel in t DOD who have

a responsibili ty in assuring that weapon systems are made availab i to
adequa tely fulfill their functional requirements on time and at affo ble costs .
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This paper is devoted to a better understanding of the role of produc—

tion ~~n*gement and its relationship to today’s cost acquisition environment

in the Department of Defense (DOD) . Although it focuses principally on the

production management requirements within the ELectronic Systems Division

(ESD) of the Air Force Systems Command (AFSC), its implications can be

useful to all personnel in the DOD who have a responsibility in assurinr

that weapon systems are made available to adequately fulfill their

functional requirements on time and at affordable costs.

Since production costs consume a major portion of the DOD acquisition

dollar, it is para~~unt that DOD provide prudent action to minimize costs

in the production phase of the acquisition cycle. If we don’t control the

cost , we will be unable to acquire the necessary weapons to provide

adequate nations]. defensç. 1~.th our decreasing DOD budget, increasing

inflated prices and more complex and highly technical weaponry, cost must

become a coequal acquisition parameter along with schedule and performance.

Examination of the role of production management as it evolved from

• 1~ rld %~ r II provides an understanding as to why many program managers and

high level functional managers view this as only the classical production

management techniques of tracking, monitoring and expediting deliverables.

This study stresses the need for more industrial engineering talent in the

government production function to provide the necessary design engineering

interface early in and continuing throughout the acquisition cycle.

Through this early interface, producibility deci sions can be made when

the design is most fle~ .ble and trade-offs are least costly.
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An analysis of production functions within ESD ~~ph*aizes the fact that

even thoug!i current po1ici~ s and directives require industrial engineering j
•

• capability within production, this capability is not actively sought and

employed within the program office production management functions.

Resistance to changing the scope of the production function - to early involve—

mont in the acquisition cycle and the need for industrial engineering talent

to provide this early involvement are discussed, along with reccatmended

actions to overcome these resistance factors .

This study was accomplished by document research and interviews of key

personnel involved in DOD acquisition . In brief, the results of this study

indicate implementation of the following: (1) Reeducate key DOD acquisition

managers to the new role of production management, emphasizing the need for

available industrial engineering capability in production throughout the

acquisition cycle. (2) Achieve a better balance of industrial specialists

and industrial engineers by hiring additional industrial engineers and

converting vacant industrial specialist positions to industrial engineering

positions. (3) Provide realistic career progression and career broadening

plans for production personnel . (4) Change the name of “production” to

:. - more clearly represent its intended function , such as “manufacturing

• 
technology,” “product manufacturing” or “manufacturing operations.” —
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— S~~TION I

• INTRODUCTION

Purpose of the Study Pro j ect

The purpose of this pape r is to emphasize the importance of industrial
• engineering capability to reduce producti on costs in defense acquisition -

programs. Due to the broad scope of this subject , this study wil]. be

confined to the production management requirements within the Air Forc e 
-

Systems Command (AFsC), more specifica lly to the ELectronic Systems Division

(ES])) at Hanscom Air Force Base, Massachusetts. -

In Section II the changing Department of Defense (DOD ) acquisition 
—

environment will be reviewed from World We~r II up to the present time frame. 1

Today ’s acquisition environment is discussed with its shifting emphasis on

cost as a prominent cons&deration (previously surrogated by schedule and

performance). Since production costs consume a major portion of the DOD

acquisition dollars , focus is centered on the importance of reducing cost -

in the production function .

- Section III shows the need for greater industrial engineering capability

in the government production function. It explains how the industrial

engineer can provide the necessary interface between design and production 
-

early in the acquisition cycle in order to afford a realistic assessment of

producibility and production risk, thereby reducing cost to optimum levels.

The distinctions between an industrial specialist and an industrial engineer

are outlined. Each phase of the acquisition cycle is addressed, depicting -~~

necessary and prescribed duties of the production manager. Those areas I

_ ___ _ _ I 
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principally requiring industrial engineering capabi lity are identi fi ed.

Section IV will assess ES]) to determine what industrial engineering
a a 

I

• capability e~d.sts within the pro duction program offices to accomplish the - -

industrial engineering functions of production management . A brief

• analysi s of each production activity will be provided, highlighting those

functions not having industrial engineering capability.

Section V deals with obtaining the necessa ry industrial engineering

capabili ty within ESD to meet the requirements of modern production manage-

ment. Resistance factors inhibiting change of the status quo ar e discussed

and suggestions giv!n as to how to overcome these resistance factors.

It is n~y opinion that all production managers should give serious and

prompt considera tion to the recommendations of this study report. The task

of cutting production costs can and must be implemented with expediency.

Definition of Terms

A~~re~ate Proj ect Organi zation: An organization that has basically all

departments and activities required to accomplish a project report directly

to the project manager.

Basket—Type Program Office: An organization having two or more System

-: Program Offices ( SPOs) within a Deputate whi ch are supp orted by a

functional staff project organization.
‘I

Manufacturing Methods: The manufacturing processes, techniques and

equipment that must be developed and made available for the timely,

reliabl e, economical , quan ti ty/qualit y production of material .

2 

- - - -

——- - - - - —— — —S --—- ____ -~~ —~~-— — —~



Producibility: The composite of characteristics which, when applied to

equipment design and production planning, leads to the effecti’re and 
- -

economic means of fab r4.cation, assembly, inspection, test, insta].].ation,

checkout and acceptance of systems and equipment.

Producibility Analysis: The study of the composite of characteristics

which, when applied to equipment design and production planning, leads to

the effective ar~d economic means of fabrication , assembly; inspection,

• test , installati on and checkout of systema and equipment .

Production: Includes a].]. processes arid procedures designed to transform a

set of Input elements into a specified output element.

Production Feasibilit y: The ability to produce systems of equipment within

the existing state of the production art and. within the cost parameters

established for the specified development effort. A production feasibility

assessment should first t~e accomplished in the conceptual phase of the

acquisition cycle, prior to program decision, and then continuously through-

out the spectrum of events leading up to produ~tion.

Production Management: The art and science of properly and efficiently

using men, money, machines, materials and processes to economically generate

• goods and services.

Program and System: These terms are used interchangeably In thi s paper to

mean a weapon system to be acquired by the program office.

Staff Project Organization: The project manager has ~ staff to exercise

control through other functional organizatiorLs’ SPOs within the Deputate.

3 
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- • SEX~TION II

COST ACQUISITION ~~~IIONMENT -

Review of Changing DOD Acquisition ~hvironment
from World War II to Present -

There has been a gradual diffusion of the production management
function within the Air Force from its World 1~~r II stature to today.
In recent years the majority of manpower and organi zational attenti on
has been directed toward research, development, and design engineering.
Many elements of the production process are largely left in the hands
of the prime contractor and contract administration. Current organiza—
tion reflects this trend with the majority of Air Forc e Systems
Command production management and quality assurance 1~alent assigned —

to the Air Force Contract Management Division (AFCMD) and its
Air Force Plant Representative Offices (AFPR Os). Functiona l staffs
at the intermediate commands and program office level are generally
of token strength . . . (2:6).
These words, although extracted from a study initiated in 1970,

clearly represent a situation which has evolved since World ~&r II • In

the years following World ~t&r II, systems acquisition management has tended

to focus attention on the technical problems associated with development

at the expense of production efficiency. The Korea and Vietnam eras

demanded many weapon systems be close to, or at the state of the art. The

two major parameters used to evaluate a weapon’s successful acquisition

- 
- were the technical capability of the weapon and obtaining the weapon as

S

rapidly as possible. A third parameter, cost, was often neglected. The

result of this evaluation technique was often accompanied by serious coat

inefficiencies.

Additionally, as a result of the heavy emphasis on technical facets

and time schedules, more and more design oriented engineers were added to
• 

the System Program Office (SF0) staffs with production consIderations

4
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during pre-production acquisition phases being relegated to a Lover

priority,, This de- aaie of production interface early in the acquisiti on

• process, in mer~ instances, resulted in excessive production coats, -:

extensive schedule alippages and, in some cases, mejor design changes

during the production phase. )~ jor General Fred J. Aecani,. US~F (Retired),

System Program Director of the B-~70 from 1961 to 1964, vividly described the

results of this de-emphasia of early production interface when he stated:
- 1 :;

B-70’ s might be flying today in- operational numbers if good
producibility analyses bad been conducted early in the acquisition
cyc].e.

Genera]. Asconi was referring specifically -to a design decision to use

stainless steel honeycomb panels on 60 percent of the airframe. Tbis

decision caused numerous setbacks, delays, rework requirements and cost

increases during fabrication (4) .

Cost E~uphasia in Today ’s Acquisition Environment

During the late 1960 ’s and early 1970’s, the shrinking defense dollar

caused increasing concern that costs must be reemphasized as an important - 

-

parameter in acquisition management. ~ .11iam H. Cullin aptly expressed 
-

this shrinking purchasing power when he said:

- • . . in terms of real purchasing power the fiscal year
• 1973 spending for national defense represents the lowest level

for more than 20 years and the DOD manpower is less than for
any year since 1950 (6:1). - 

-

The Honorable Kenneth Rush , when he was Deputy Secretary of Defense , ~
put it in terms of the Gross National Product (GNP) when be said:

• the FY 73 (DOD) budget request is 6.6 percent of
GNP. Given the current international atmosphere, it is
possible that the Defense portion of GNP will decline over the
next decade to perhaps 5.5 perce nt (14:2). : 

-
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In addition to the shrinking purchasing power, the DOD weapon systems

continue to increase in complexity, pushing the state of the art and,

due to technological knowledge increasing at an ever increasing rate,

a weapon’ a useful life span before obsolescence is decreasing. James Barr

• - expressed the obsolescence problem clearly when he stated: -

By the end of the mid-twentieth century, modern weapons
had become so complicated that men received medals for.
developing a weapon in seven or eight years • Then if sufficient
funds were available, the new weapon might be produced in
quantity and placed in the hands of the troops-—within another
three years. Usually by this time the weapon bordered on being
obsolescent. In some cases, it already was (5:42) .

The Honorable Kenneth Rush expressed his concern when he pointed out

that:

because the unit cost of modern equipment is going up
faster than inflation we find that we cannot afford to buy enough
units tO modernize existing forces at the same force levels.
aircraft have become so costly, we will be able to buy only 50 percent
of the numbers we need, over the next five years, to replace our
existing force (14:4) .

Evolving from this concern are severe], concepts presently receiving

highest management attention. Dr. John S. Fost~er, Jr., past Director of

Defense Research and Engineering, Department of Defense, summed the genera].

policies into seven categories:

1. Reducing concurrency

2. Designing to cost requirements

3. Using prototypes

4. Requiring hardware competition

5. Reducing radically the size of industry design teams

6. !‘ftnimizing the number of detailed weapon system requirements

7. Increasing independent operational test and evaluation prior
to a procurement decision (10:7).

6 I
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- - In addres sing these policies, Dr. Foster further stated:

These policies will place upward pressure on our Research
• and Development expen ditures. . . . However, these Research and
• Development funds will not be made available unless they can

realistically provide weapons that have signifi cantly reduced
production costs (10:8) .

Reducing Cost in Production

To focus on production costs is prudent since a major portion of the

DOD acquisition dollars are consumed in the production phase of the

acquisition of a system. AFSC spent 60 percent of its F! 74 program dollars

for production (15 :Chart 1) . For too long we have acquired all systems

in DOD without adequate consideration to cost. The policies mentioned

above by Dr. Foster are , in the main, addressed at reducing the production

cost of a weapon system. The main theme of these policies baa been

incorporated into two key policies: Design-to-Cost and ~1.y-Before-Bny .

Design—to—Cost

Although often misused and misunderstood, ~. Design—to—Cost is designed

to place emphasis on early consideration of production costs. A Design—to—

Cost dollar goal is required for acquisition of major systems prior to

approval by the Defense Systems Acquisition Review Council (DS&RC II) to

enter the full-scal e development phase of acquisition. Thia dollar goal

is a production cost fly-away/roll-away/sail-away bogie, based on real

dollars, a specific production rate, and a specific production quantity.

The cost does not include operation and maintenance coats. Design—to—Cost —

attempts to force the contractor and the government to place heavy

consideration on production costs while the system is still in the

validation phase (2 1).
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fly—Before—Buy
p 1

This policy stresses that before a system enters into a production j
- . .

oo~~~tment, the government must provide for Development Test and Evaluation

(D1~eE) and independent Operational Test and Evaluation (OT&E) ~ DOD

. Directive 5000.3 explicitly requires the OT&E testing of pilot production

items wherever possible prior to the commitment to major production. If

it is not prudent to use pilot production items, the fine], prototypes must

be reasonably like the expected production items. fly -Before-Buy further

encourages fly-off competition between two or more developers of a system

before a selection is made on the contractor to receive the production

contract (20:6) .

These two policies, Design—to—Cost and fly—Before—Buy, reemphasize

the importance of government production as something more than schedule

status reporting. Greater emphasis must now be exerted in consideration

of and planning for manukacturing during the design and development phases

of the program. Two such areas of major consideration throughout the

acquisition life cycle should be producibility analysis and production

feasibility. In the past the DOD has relied heavily on the contractor to

make these judgments. In u~r judgment, which is also substantiated by an

Air Force Produc tion )knagement Study initiated by Philip N. Whittaker,

• the then Assistant Secretary of the Air Force (Installation and Logistics),~
DOD goals cannot be achieved by complete reliance on the contractor for ,

• at least three reasons:

1. The contractor’s point of view is not always in line wi~th that 
~ I

of the Air Force.

8
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2. Th. Air Force ~nuat make many decisi ons independent of the

contractor.

3. Not all contractors have an operating philosophy that provides

a coordinated effort between design and manuftcturing during the proposal

• and development phase (3:3-6, 3-7).

The Honorable Kenneth ~ ish recognized the need for goveram ent

involvement in early interfac e between design and producti on when he stated:
• I agree that the Defense Department must assume a share of

the blame for increasing systems costs . After all , we are both
the architect and the buyer . . . . In the main we get what we ask
for (14:4) .

This redirection of cost as a major and coequal parameter with schedule and

performance, requires government production personnel to provi de consi dera-

tion and planning for the manufacturi ng during the design and development

phases of the prog ram. Hence , the need for industrial engineering

capability as discussed in the next chapter.

I
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S~~TION III 
- 

-

•

INDUSrRIPI~L ENGINEERING CAPABILITY IN PI~ DUCTION

~~~ Industrial Engineering Capabilit y is ReQuired

The previous chapter discussed how the comple~d tiea of weapon

systems, increasi ng costs , decreasing DOD purchasing power and rapidly

changing technolo~ r contribute to early obsolescence of weapon systems .

All of these factors interact to ma4mize attention to costs. It has been

pointed out that 60 percent of these costs are expended in the producti on

functi on. In order to make the production function more effective and ,

consequently , reduce coats , the importance of government produc tion

mejiagement must be assessed throughout the entire acqui sition cycle to

assure that the design of the system, as It develops , takes into account

analysis of contractors ’ capabili ty, producibilit y of design and producti on

feasibility. It is the industrial engineer who can provide the necessary

interfac e between design and production early In the acquisition cycle. 
- -

At this point , it is appropri at e to discuss the two major categories

of government production management personnel : the industrial specialist

and the industri al engineer . •

.

S

Industrial Specialist

The industrial specialist ii priwily aId iled in surveillance, 4
- 

• monitoring, expedi ti ng and tracking techniques. He is primarily a manager

whose expertise in product ion management has been attained through on-the—

job trai ning, having worked in vari ed admini strative area s with technic al

knowledg e attained through experience in swth functions as scheduling ,

10
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I ~~~~ y and prog ra m control • He may or may not have a degree from a college

or university (12).

• Industrial Engineer

The industrial engineer as referred to in this paper is a professionall y

trained engineer , having graduated from a re cogni zed engineering school .

The industrial engineer has been schooled in areas, such. as producibilit y

analysis, production feasibility assessment , production planning , manu-

facturing methods and processes , plant layout , production control and

manufacturing techniques. The industrial engineer ’s talents are primarily

addressed to:

1. Analyzing produc ibility criteria 
- I

— 
2. Producti on feasibilit y analysi s

• 3. Cost to produc e analysis

4. Assessing production ri sks

- 
5. Providing techni cal expertise and assistance directed toward

production problems

6. Acting as the focal point between production and engineering
design

7. Looking for manufacturing technolo~ r improvements

8. Make—or—Buy analysis - 
-

In order to adequately interface with both government and contractor

• p. design engineering , the program office pro duction function must have

• industrial engineers . Only through the industrial engineer can the flow ,

of infor mation between design and produc tion be viable. Only a trained

engineer can proper ly assess another engineer ’s design and proper ly

communicate the need for trade-offs between design as seen in the eyes of

11
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• the designer, and design as seen by the professional who ia analyzing its

— producibility. •
-~ . ,•

)~ ior Phases of Acauisition Cycle Where Industrial Engineering~
Capabi~jty Should be Applied

Production management within AFSC is directed towards a SP0 operating

as the focal point for production management of programs. Production

management programs within AFSG are establi shed in accordance with
• directive s from AFSC Manual (AFSCM ) 84-3 (1). Basica lly, the guidance

from this manual establishe s the resp onsibility of production in these

areas: •

1. To accomplish productio n planning during the conceptual , - 
-

validation and full-scale development phases of acqui sition .

2. To document , analyze and revi ew pertinent production criteria

— prior to the decision to produce.

3. To monitor the pr oduction phase of the progra m after that

decision has been made .
I

Following is a discussion of each of the acquisition phases :

Conceptual Phase -

Production management during the conceptual phase is pri marily
.

devoted to an analysis of design and engineering of the prop osed technical

approaches in order to detect production risk s which may impact program

cost or schedule thresholds , as well as analyzing production engineering a

techniques to benefit the program. Briefly , the major production

management task s performed during the conceptual phase are :

12 
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*1. Analyze design engineering - - 
-•

1 *2. Perform product ton feasibility analysis

• *3~ Establish and analyze producibility criteria - 
— 

-;

*4• Assess productio n risks

*5, Make a coat-to-produce analysis

•6. Integrate production and design 
-

*7• Provide production inputs to program and contractual documentation

Validation Phase

Airing the validation phase , produc tion should provide a continui ng

analysis o± producibili ty, production risks and track the contractor s ’

progress. ~~gniflcant tasks during thi s phase are:

1. Review contractors’ accomplishments
U

*2. Assess the production plan

*3, Update production feasibili ty analysi s

• *4. Continue to assess producibi lity

*5. Insure test plans reflect production: processes

*6. Integrate production engineering with design engineering

~‘7. Consider manufacturing tecbno1o~ r improvements

8. Review and update documentati on -

Full-Scale Develotznent Phase

During full-scal e development the production management effort should

• be maximized in preparation for the Production Readiness Review (PRR) .

‘Those areas indicated by an asterisk are considered best
accomplished by an industrial engineer.
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• ~ )ecific tasks are:

~ &u~~i1]ing cont~~ctors ’ progre ss 
-

• 2. Ensuring timely delivery of Government-Furnished Equipment (GFE) ~
*3. Analyzing cont ractors ’ manu facturing system

• *4. Providing technical expertise and assistance directed toward
production problem solving

*5~ Performing production readiness reviews

*6. Make-or-Buy analysis 
-

*7~ Continue to assess producibilit y, feasibility and manufacturing (
technology improvements

Production Phase

During this phase the classic functions of tracking, expediting,

monitoring and surveilling become dominant with the industrial engineer ’s

role primarily one of problem solving and evaluating the effect of

engineering changes.

As can be noted , the conceptual and validation phases are heavily

dependent upon industrial engineering support. The full-scal e development

phase is still dependent upon this expertise ; however, there is an

• increasing need for surveillance and monitoring of contractors ’ progress. ~
- 

-

~

Finally, during the production phase there is a heavy dependency upon the

trac king, expediting, monitoring and surveillance function which can be

accomplished with the industrial specialist experti se. This shift in the
1~~~

.. -

I *Those areas indicated by an asterisk are considered best accomplished
by an industrial engineer.
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recommended qualifications of production personnel can be graphically •

depicted on the following chart : - =

L • i
1 %  INDTJ$~flIM SPECIALI S1~S - -

~ -

PI~ DUCTION

PERSONNEL
P1~ DUCTION• ~~GINEERS

j

• CONCEPTUAL VALIDDI.TION FULL-SCALE PE~ DUCTION
DEITELOPMENT

This chart is used only to illustrate the large requirement for industrial
engineers early in the apquisition cycle and a decreasing - requirement as
the program nears production. 

-

%t~.th the distinctions of the industrial dpecialist and industrial

engineer in mind, an analysis of each program phase of production against

the respon sibilities of production management , provi des a recognizable need

for professional industrial engineering capability .

15

- 
• . -•



-_______________

- ,•‘•,~r-,•——•,- ,— ~~~—“-‘~ • •~ •~- - - ••,-—-~ —• .••—~~~ - --~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -•~~ —-•~~-~~~ ••-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ 
- •

~
• ,  •- - •-

~~~~

H
SEX~TION IV L

r - 
:

ASSES~4ENT OF INDUSTRIAL ENGINEERING CAPABILITY ~•. 
-

WIThIN ELECTRONIC SYSTE~(S DIVISEON - 
-
•

Organi zations]. Overview of Production 
- 

- -•

Appendix A shows an organizational chart of ESD. There are six

deputy program offices containing a procurement and production function . -
~~~

• In addition , there is one Directorate of Procurement and Production (PP ) I I
thich provides staff guidance and assistance to the six deputy program - j I -

•

offices . The deputy program offices are: -

Deputy for Surveillance and Control (oc )

Deputy for Communication and Navigation Systems (DC )

Deputy for Command and ~~nagement Systems (MC )

Deputy for Iranian Program Office (FA ) 
-

Deputy for Advanced Airborne Command Post (IS)

Deputy for Airborne Warning and Control Systems (1W)

Only two of these Deputates, YS and YW, are aggregate organizations.

The other four Deputates are basket-type pro gram offices.

The Production and Industrial Resources Division (PPD) within PP

-is authorized nine personnel. Four of the spaces are utilized in 
-

Production , three spaces in Industrial Resources, plus one secretary 
- 

-

and one division chief. Until January 1974, there were no industrial -

engineers on this staff; all, spaces were filled by industrial specialists 
-

and military officers with no engineering background. During January 1974,

a GS-14 and GS-13 position were converted from Industrial Specialist to

Industrial Engineer and both positions filled with qualified personnel .
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• The present mix on the Production staff are two industrial engineers and

two military personnel . This would appear to be an appropriate ratio of •

- . I-  -

• 
industrial engineers to industrial specialists.1

Recently, PPD initiated a program - to: (1) emphasize the need for

• production engineering, and (2) develop addi tions], industrial engineeri ng

capability within the Deputates. Additional impetus was given to

developing the need for industrial engineers in a 29 April 1974 letter

from the Vice Coimnander , AFSC to the four procuring divisions within AFSC .

in this letter , Lieutenant Genera]. John B. Hudson stated: =

Of parti cular concern is the fact that we do not have
enough personnel with in-depth experience in management
operations, production planning, manufacturing engineering
or manufacturing managemen t (18).

Major General Beneja min N. Bells, Commander, ESD, in a 16 May 1974

letter to Vice Commander, AFSC , supports the conten tion that:

Mach remains to be done to strengthen production
visibility and involvement throughout the acquisition process.

(It is) my desire to accelerate the introduction of
integral SF0 production/industrial engineering talent to
help maximize the probability of successful , on-time delivery
of quality items at the lowest possible cost (19) .

Brief Analysis of Each Production Activi~~ ,,

The following is an assessment of each of the Deputate Production

Offices within ESD, including opinions of the individual production •

• dj.vision chiefs: -

~‘For simplification of terms , a military officer occupying a
production management space and not having an engineering background
will be considered an industri al specialist .

17
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Deputy for Surveillance and Control (oc)

There are eight SPOs assigned to OC , the majority of thei r program s

are in the conceptual , validation and full-scale development phases.

~ 4
In only a few cases do thei r programs enter a production pha se. Some

manufacturing does take place , but is limited in quantity. Mas t of thei r

programs are one-of-a-kind electroni c/rada r systems . - 
—

The production function (OCP ) has six authorized spaces with a GS-13 - ‘
~~~

Industrial Specialist in charge. One space is military; however, the
• officer slotted to this position is being used as a buyer. Of the four

remaining spaces (one GS-9, one GS-U and two GS-l2s), all are Industrial

Specialists. Three of the Industrial Specialists were assigned to this

area as a result of a Reduction in Force (RIF) action. None of these

• personnel have a background in production feasibili ty analysis, •

produ cibility , production risk analysis or basic production planning.
-
, I Their experience lies in t~racking and monitoring deliverables.

OCP does not have the expertise to adequately accomplish the tasks ,

as discussed in the previous chapter , associated with the conceptual ,

validation and full—scale development phases. Over a period of time ,

functio ns associated with these phases have been assumed by, but not

delegated to, the individual SPOs. As a consequence , production personnel

become involved in production proble ms after the fact , diminishing their

* effectiveness. ~~st of the effort s of the production office are expended

• in the area of trackin g and monitoring deliverables.

In discussions with the Chief , OCP, he recognizes the need for

production expertise and is actively pursuing a reorganization plan

wr~~ch includes the hi ring of two industrial engineers (9) .

18
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Deputy for Cpjzm~imi cation and Navigati on Systems (DC I
•

There are ten SPOs assigned to DC. Unlike OC moat of their programs

are in the full-scale dev~1opnent and production phases of the acquisitio n

cycle.

The production organi zation (DCP) , servicing the ten SPOs, has eleven

authorized spaces with a GS-l3 Industrial Specialist as Chief of Produc tion,

five GS-12s, three GS-Us, one GS-9 and one milita ry position. All
- civilian positions are Indus trial Specialists; the military position is ~~~ = —

filled by a Captain not trained in engineeri ng.

A su~~~ry of DCP response to this study is that although there are =

no industrial engineers in DC, it is felt that all AFSCM gP4_3 function s

are capable of being performed by the incumbent industrial speciali sts

since thei r work exper ience includes production planning and industrial

engineering. DCP feels that since moat programs are in the full-scal e

development and production phases , and industrial engineering is applied

princi pally in the conceptual /vali dation phases, they wish to assure that

full. utilization of an industrial engineer ie possible before coimdtment

• to filling a current vacancy with an industrial engineer. If convinced,

they propose to fill this vacancy with a GS-7 or GS—9 trainee position (7).

An analysis of DCP ’ s resp onse revealed that the industrial

specialists’ industrial engineering experi ence is primarily a result of

having previous experience performing work as Naval shipyard planner/

estimators . ~~ile employing some industrial engineering techniques , the

duties performed by planner /estimators are limited to those applied

during the production phase in the area s of production planning and

control. These positions are not involved with the deliberate analysis

19
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- - • - of the design from a producibili ty point of view. DCP is aggressively 
-~ - 

--

t and effectively accomplishing the classics], produc tion phase management

functions; however, they do not currently have the capability to conduct

producibility analysis and production risk assessment . -~

The DCP point of view, which stresses that most of their programs ~-

are in full-scal e development or production phases and they are not sure 
-

they can adequately utilize an industrial engineer, indicates a basic -~~ ; I

misunderstanding of the role of the industrial engineer. The most 
-

• important phase of any item’s life cycle from a producibility point of

view is the full—scal e development phase (7). Industrial engineering :~
- 

- expertise imist be bro ught to bear in this phase to assure that the -
-

detailed design is optinn im from a production point of view. Further , the - 
- -

most critical assessment ‘with respect to producti on risk is included in -, —

the Producti on Readiness Review (PPR) which occurs prior to DSPJ~ III .

Ithat is more , the desir,ability of a trainee position , in this instance ,

is not supportable. If DCP possessed a balance of industrial engineers 
-

and industri al specialists , then a trainee p~sition would be appropriate .

In this case , however , industrial engineering capability does not exist.

• DCP cannot af.\~rd to weit for the designated trainee to be trained. A 4
trainee would not be abl e to interface effectively with Air Force Plant -

Representative Offices (AFP I~ s) , Contract Admini strative Services (CAS) , -

contractor engineers and government design engineers ; nor would he be

in a position to provide the necessa ry leadershi p and control . In

addition , industria l engineers are capable of performing industrial

specialist functions associated with tracking and expediting ;

consequently, utilization should not be an issue .

1 

20 

•— ~~~ • - _~
— -  •_ 

- sit L~~~_~~~S j .s. g ~~~~~~~~~~~~~~~ - _ • ~~ t _ $ ~~~ - _ • — __- ,  - ~~~~~~ --—-~~ -~~~~~~~~~ • ~~~~~~~~ - --— ----—- -- —-



- ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ — - -~~ - ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— 

~~~~~~~~~~~~~~~~~~ “~~~-“~“ 
—

- --- - - - - - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ - ‘~~~~~,-~,——.‘—• -•-~-— ~~~~~~~~~~~~~~~

— - • Deputy for Command and Mana gement Systems (!4~)

)C is organized similarly to DC and CC; that is, they are a basket-

type Deputate supporting nine SPOs. Their programs are mixed throughout

the acquisition cycle with a predominance of their programs in the -
~~ -

• validation and full-scale development pha ses.

The produc tion function ()VP) baa six authorized positions. The Chi ef

of Production is a GS-13 support ed by one military Major position , three

GS-12s and one GS-7 • All civilian positi ons are industrial specialists

and the milita ry position does not stipula te an officer with a formalized

engineeri ng background. Fortunately, the military position was manned by

a Major with an engineering background; however , his position is now

vacant and there is no assurance that the replacement will be so qualifi ed.

Only five military officers in AFSC with Development Engineering /Program $
Management duty Air Force Service Codes are serving in production

management jobs (l5:Chart 15).

In response to this study, the WP position was that an adequate mix

of industrial specialists and industrial engineers are available within

MCP to accommodate the requirements of AFSCM 84-3 (12) . -

• In consideration of this resp onse, it is evident that until !~ P fills

the now vacan t milita ry space with a qualified military industrial engineer,

an adequate mix does not exist • The identification of military production

officers qualified as industrial engineers ie difficult , since officers are - - =

identi fi ed primarily by their job codes. In the case of a produc tion

officer , his identifi cation is an Air Force Service Code 1524, which may
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i -or may not be an industrial engineer code •

• ?~ P must carefully screen the potential military replacement to this

position t.o assure that the individual has the necessary industrial

engineering background. If )CP is successful in obtaining this qualifi es-

tion, then an initi al capability will exist to accomplish the industrial

engineering resp onsibilities as previously discussed. However , due to the

varied stage s of )C programs within the acqui sition cycles emphasis should

be addressed to converting a civilian industrial speciali st position to an

• industrial engineering position. This would enabl e one-thi rd of the 1’1~P

force , a better mix,. to direct its attention to industrial engineering

responsibilities and would provide a more perma nent continuity of industrial -

engineering requirements, since the civilian position is less subject to

turnover than in the case of the milita ry.

Deputy for Iranian Program Office (FA )

This is a new Deput ate presently being formul ated. Its basic functi on

is to support forei gn military sales to the Iranian Government . At the

time of this analysis the production function (FAP ) is still in the

formulation stage. Positions are currently being identified within

production , and consideration is being given to industrial engineeri ng

capability (9) .

Deputy for Advanced Airborne Command Post (Ys)

ys is an aggregate organization . This Deputate has dedicated

resources in all areas assigned directly to the program manager to

3’Mam agement attention should be directed towards sub—categoti zation
of this job code ( i .e.,  1524(a) industrial engineer , 1524(b) industri al
specialist) to provide better selection and placement of prod uction affai rs .
Thi s problem should be addressed by ~~~~ and coordinated through U SA.F (11).

22

‘ .. • . -  - * * ~~~~~~J V ~~~ ’. 4* 4 fl~~~- - ._
~M- .as-a~.a -~~~~-$S dt - - -  4 * -



- ~~~~~~~ 
_-

~~~ 
., __-_. 

~~~~~~~~~~~~~~~~~

• 
-
. 

- - •
~ 

. - - . • —— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - ~~~~~~~~~~~~~~~~~~~~~

- 
I—

• ‘~~~~~~~~~: -. 

1-

accomplish the IS mission, which is in the full-scale development phase of

the acquieftion cycle. The production organization (TSP) is presently

authorized only two positions: one GS-13 Industrial Specialist (Chief , YSP )

and one GS-l2 Industrial Specialist . Two additional spaces are currently

• in manpower validation for an on-board time in lat e October, with additional

planning for a third space to be fill ed by December 1974.

The new manpower requests were originally made for industrial specialists.

However, TSP has subsequently recognized the necessity for industrial

engineering talent and has changed its direction to provide for one industrial

engineer position (8). ISP’s positive approach to obtaining the talent

requir ed is commendable. This will provide only one industrial engineer,

however, out of the projected staff of five. If the manp ower spaces are

approved in total , it is recommended that ISP consider filling two of the

three spaces as industrial engineers.

Deputy for Airborne Warning and Control Systems (Yw)

IV is organized similarly to YB in that it Is a self-contained program

office. IV is in the full-scal e development phase of acqui sition .

The production function (YWP ) has seven authorized personnel, consisting

of: a Major as Chief , TV? ; a Captain with electroni c/industri al engineer

- 
. 

experience; two GS—l2 Industrial Specialists; a Lieutenant Production 
• 

—

Officer; and a non-commissioned officer , Air Force Service Code 65~ooc. 
•

Discussions conducted with the Chief , YWP indicate that , for continuity ,

purposes, a currently authorized Air Force Service Code 6524 space will be

converted to a civilian industrial engineering position (8). ~~th this

conversion and subsequen t placement , Y~’1P will have two qualified industri al

• engineer positions, which should provide good coverago of responsibilities . 
j
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Except in the case of TV, the Deputate concepts for production -

~~~agement are generally limited to the accomplishment of classical -

production oriented functions • Production manage ment involvement during f -

all phases of the life cycle is primaril y from this point of view. Pro- 
-

ducibility analysis, necessitating continuing involvement with design and -

forma ]. produc~ion risk assessments during conceptual, validation and full-

- scale development phases , is not being accomplished.

Discussions with production chiefs in the Deputates revealed, in most

cases, an inadequate understandi ng of industrial engineering and its role

in production management . Although not specifi cally stated, there appears

to be an underlying resentmen t to this emphasis on industrial engineering

capability, possibly stemmin g from fears that professional industrial 
-

engineers will supplant technical specialists in the management of producti on. -

Deputate production personne l seem to feel that introduction of engineering

in production management will result in limiting career progression

opportunities of incumbent personnel and eventually eliminate the industrial

- • specialist. -

PPD is actively pursuing development within the Deputates of an under-
• -

standing of produc tion management and the role of the industrial engineer .

• It. would appear that considerable headway is being made. There are two -

industrial engineers in PPD, and each Deputate production functi on has agreed I
to provide for at least one industrial engineer on their staff. However, —

this must be acti vely monitored to assure that the somewhat reluctant

agreement is actively achieved.
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- S~ETION V 
-

• OBTAINING NP1ES~ARY INWSTRIAL E~IGINEERING CAPABILITY

Resistance Factors - -

La was discussed briefly at the conclusion of the previous section,

there e3dsts an attitude at ESD that is resistive to changing the status

quo. During interviews with management personnel, key points became 
•

evident that this paper will refer to as resistance factors .

It should be understood that over the years production personnel evolved

through a system that, since World War II , placed produ cti6n in the category

of ~~nitoring, tracking, expediti ng and reporting . For the most pert , they

have obtained their expertise through experience and progression on various

jobs that emphasized this classical approach . From a formal educational

standard , most do not have college degrees (7, II). The industrial specialist

can be classified as a “pick and shovel” man with years of experience and

probably little education beyond high school (].-5:Chart 15). In AFSC ,

60 percent of the industrial speciali sts are over age 50 and 30 percent

will be eligible for retirement by the end of Fl 75 (l5:Chart 18) .

Although it is impossible to positively assess the feelings of the

-: industrial specialists in ESD, it can be stated with relative certainty

that their atti tudes reflect the following: . 

—

1. A genera ]. distaste for hiring professionall y trained personnel: , 
- -

They are not impressed by formal trai ning and the atti tude most manifested

is: “The best way to get into this field is as I did , through the school of

hard knocks. ” - 
—
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2. ~~~z: Fear that the introduction of industrial engineering talent

will 1imit~ their job progression opportunities and, perhaps, a general 
- 

-

feeling that they could not adequately supervise the engineer, thus putting

their jobs on th. line.

3. Too di fficult to i tiate change: )‘bre than once , this attitude was

expressed by productio n supervisors in referring to the problems inherent in 
- 

-

the civil service system, with all the paper work , job descriptions and

• ju stification required to convert a job from an industrial specialist

— position to that of industrial engineer. The following quotation describes

some of the. frustrations encountered:

John Jones , civil servant , may want to transfer from his
present post to another that has been offered him in a new agency .
His present agency may raise no objection . The transfer may be
most desirable for the national welfare. But , under the law, first
comes paper ‘work ; and then, usually months later, comes action .

The Civil Service Act forbids the hiring of a man for a
government post until the job has been described in detail on an • 

I

official form and classified in relati on to federal pay scale. . . . I -

Not everyone can do this classifying of what other people are
expected to do. This work is done by professional s from the
Civil Service Commission. . . . Speed is nOt something for which
they are noted (5 :45) . • 

-

4. Waiting to retire: Thi s, of course , is extremely difficult to

generalize; however, again there seemed to be a feeling that the system

has survived all these years without change: “Let the next guy cb~nge • 
-

it when I leave .”

Time has made its mark on the program managers, as well , in molding - 
- 

-

~

thei r concepts of the production function . Al]. too often in discussions

with the program manager, an impression was given, and sometimes out rightly

expressed , that production personn el are “nothi ng but bean counters .”

They are not sure, in so~ne cas es, that production personnel are even needed

26
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• in the program office, indicating that “program control can do that for me •“

It is not difficult to see how this attitude developed. Typically, as the - - 
-

program ~~nager progressed to his position , he had witnessed only the

classical approach to production. His attitudes are founded on years of

witnessing the job of production performed in that specific manner.

-
; Overcomin g Resistance Factors -7:~- , .

Merely recogniz ing that the attitudes addressed above do e~dst , at T

least by many- of the key personnel involved, i~ moving a long way toward

overcoming the problem. Robert A. Suter meister in his book , 
- 

-

People and Productivit y, devoted a lar ge portion of one chapter to why -

people resist change (17:409—42?). Basi cally , through numerous experiments,

it was pointed out that parti cipative planning for a change receives the

most productive results. Stated in per spective to this analysis , it must

be insured that the deputy production chiefs participate in developing

[ individual deputate plans for obtaining industrial engineering talent .

Initially , it may take longer to develop such a’ plan , but once conceived ,

the supervisor will feel a part of the decision and be more concerned to -

• insure its successful implementation . ESD is attacki ng the problem in this

- 

- manner. However , for successful part icipation , some of the fears and •

biases of the deputate production chiefs must be overcome. There is no

magic panacea for accomplishing this task , but the following ideas are -

offered : -S - •

1. Gather a meeting of all produc tion chiefs at Headquarters AFSC ,

where by attitudes and feelings can be freely expressed .

27 

- - •- - -  - — —  - - -•.• __•1____ __ — 
- ____J_ •_ -

~~~~~~ ~,-_—— — ~~~~~~~~~~~~~~~~ - —~~~~~ -~—~ •-—--- - ---•- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~-—--~ ----• -~‘-—— ----——- —-
~~~~ 

- •- — — - - ----•——-• --•—•——-
~
•-- -- -—-•—•------ • - -—-——

~~~~
-
~~-- -•—- •— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - _________



—-—.— ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

*uh*_ ~~~~~~~~~~~~~ -~~~~___------~~~~~~~~.~~~~~ -.~~~~~~~ —.—.‘-- -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 

- -

2. Provide strong policy guidance from Headquarters AFSC , emphasizing

the need !or both industrfal specialists and industrial engineers. Point

• out that the problems of surveillance and tracking of production progress - - (

are increasingly demanding. Indicate how the Cost Schedule Control System 
-

criteria will place increasing demands on indus trial specialists . In other
.-,

• words, emphasize the continuing need for competent industr ial specia lists ,

as veU as the growing need for competent industrial engineers.

• 3. Headquarters AF~~ should establish career progr ession and career

broadening plans for-both industrial specialists and industrial engineers. I 
-

These plans should offer the opportunity for career advancement in both

fields for exceptionally qualified persons.
H

4. Publicize the fact that AFSC is studying the possibility of using -

lover grade production technicians to offload the routin e paper processing —

workload from the industrial speciali st , so that the industrial specialist

can perform his expertise more effectively (l5:Chart 15).

5. I ndicate the importance for industri al specialists to continue thei r

training. Publicize the fact that AFSC is leading the Air Force in -
- 

-

establi shing a new nine-week course aimed at helping all production manage-

ment per sonnel , including industrial specialists, develop more expertise

• in their increasingly complex field (15:Chart 19).

6. ~~nce the paper-work problem is real , a standardized position

description for an industrial engineer should be made available. A

suggested example is included as Appendix B. . -

The attitude of program managers toward production management~ must

also be addressed. Top management must continuously pursue this matter by

28
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- .~npha sizing the real function s and import ance of production management.

This can b3 done through cprrespondence, through program management training

• programs, such as the Defense Systems l~ nagement School, and through local

- on—base Systems Program )~ nagement Seminars. In addi tion , the Headquarters - : -

AFSC Production 1~ nagement Division ( SDDP ) shoul d consider a briefing to

program managers at each division level (i.e. ESD) , aimed at showing the

prog ram manager how a new look at production management can achieve

• quantifiable results to his program through:

1. Performance of industrial engineering analysis of producibility

concurrently with preliminary design and development engineering.

2. Developing overall production feasibility assessment for inclusion

with the SF0 feasibilit y analysis of the program and coordinating the

Air Force I4terial Laboratory partici pation in both in-house and contractual

evaluations of production feasibility. -

3. Assisting the program manager in the determination of realisti c

production management planning -which will support proposals to DSPJ~
4. The use of industrial engineering expertise in evaluating for the

SPO such matters as )‘kke-or -Buy, manufacturing metho ds and processes ,

• plant layout , production control , product improvement , and manufacturing

techniques availabl e to meet product requirements or needi ng new advances

in the state of the art in manu facturin g technology .

5. Parti cipation in industrial management surveys of contractor ’ s

systems to determine the ~~~~~~~~~~~~ ability to meet the program require-

ments from a management and a manufacturing standp oint.

6. Assi stance in resolving cont ractor pro duction problems .

Fi nally , I recoru nend that the nam e “production ” be changed to more

29 
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clear ly represent its intended function . I suggest such termino logy as:

“manufacturing technology, ” “product manufacturing ” or “manufacturing -

operations. ” • - 

-

- 
I 

-

• 
• 

I
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- S~X~TI0N VI

SU}IMkRY

Summar y of Conclusions 
-

The purpose of thi s study was to emphasize the importance of industrial

engineering capability in reducing production costs in defense acqui sition

programs . A review of the changing DOD acqui sition environment pointed out

that , until only recent years , schedule and perf ormance considerations were

dominant over cost. A discussion of today ’s acquisition er)vironment

indicated that with the present circumstances of a limited real dollar

budget , technology pushing the state of the art, increasing cost of weapons

and shrinking weapon system life due to obsolescence , the DOD has been

forced to recogni ze cost as an important parameter. An examination of the

acqui sition cycle revealed that AFSC spent 60 percent of its F! 74 dollars

for production. Therefore, to reduce costs, a new awareness of the

importance of effective production management has evolved. Such concepts

as Design—to—Cost and fly—Before—Buy are continuously stressed in

government procurement.

In order to have effective production management and implement such
- ‘. policies as Design-to-Cost and fly-Before—Buy, the requi r ement for

-
: industrial engineering capability in production was demonstrated. The

functions of the industrial engineer were delineated as opposed to the

industrial specialist . Th. major areas where industrial engineerin g

capability should be app lied were identified in the conceptual , validation ,

31
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full-scale development and pro duction phases of the acquisition cycle.

It was shown that there is a greater need for industrial engineering

capability in the early phAses and a lessening requirement for this talent

as the program enters production.
-
• ESD was analyzed concerning the current status of its industrial

engineering capability, first , an organizational overvi ew was present ed,

focusing on its pro duction functions. Then , each Deputate - containing the

production function was assessed according to its present industrial

engineering capability, its requirements for this capability, and attitude

toward future acquirement of this capabilit y. It was painfully obvious that

although some progr ess has been made , there is a long way t’o go before
achieving adequate industrial engineering capability to perform the techni cal
analysis and contractoi~ evaluation envi sioned by AFSCM 84,-3.

It is one thing to recogni ze what shoul d be done , however , and another
to actually implement it. Resi stance to change was discussed and areas
highli ghted which, if addressed from the appropriate level and in a

coordinated manner , could significantly overcomes- the factors inhibiting

the hiring of industrial engineering talent . AFSCM 84-3 provided expli cit

guidance in 1971 when it was amended to carry out many of the crit icisms of

the production funct ion delinea ted in an Air Force Produ ction )~ nagement
Study released in early 1971. AFSCM 84-3 clearly defines the requirement
for professional industrial engineering capabilit y; yet almost four years •

later we still have production function s with eithe r no industrial

engineering capability or only token capability.
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Recommendations

1. Reeducate program management and production management personnel
- 

• to the importance of obtaining industrial engineeri ng talent. Assure

that program managers recognize the need for industrial engineering

expertise to adequately assess manufacturing feasibility, producibility

and realisti c production risk earl y in the acquisition cycle.

2. There are strong resistance factors to ax~ ~thRn ge In the status quo

a~~
ng the industrial specialists presiding in the production functions. In -j

obtai ning additional industrial engineers , either through hiring to new

authorized spaces or converting industrial specialist positions to
- -  I

industrial engineer positions, care must be exercised to recognize just

how strong this resistance is. To forc e a change on the Deputate production

supervisors by directing replacement of industrial specialists with

industrial engineers would hasten the conversion process; however , it could

possibly disrupt the pro duction organi zation to such an extent that it
- - 

would be less effective.

3. It is n~r opinion that a concentrat ed pThn of action to change the

enti re image of production management is the best approach, up to and

including changing the name of “production ” to more clearly represent its

intended function . Realis tic career progression and career broadening

plans for both industrial specialists and industrial engineers should be

developed. Opportunities for further educating the industrial specialists

in new technique s should continue to be pursued . Specific ESD Deputate ‘

recommendations are provided in Section IV.

4. If it is Air Force policy to carry out the intent of the %thittaker

- Study (2 , 3), each DSA RC should require program managers to include

33
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. documentary evidence of industrial engineering and production mankgement

support and studies as outlined in AFSC M B/v-3. —

-

~~~~ a .-
5. Lest but not least , Command Management must continually stress the

implementation of production management and industrial engineering as
- 

outlined in AFSCM 84-3. - 
- -

Implications
• , 

. - -

Attention is invited to those in the Department of Defense who have a

stake in the maximization of the probability and producibility of

successful, on-time delivery of quality items at an affordabl e cost . Top

level management needs to devote contin uous effort to acquiring adequate

industrial engineering capability . The necessary industrial engineering

talent must be obtained as it is too costly to our country not to have this

talent. )~ dern techniques and skills are required in order to have

effective production management. The intr icacies and complexities of 1975

cannot be managed with 1945 skills.-
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O~~ANIZATIONAL tTh!ART OF ~J~~TRONIC SYST~24S DIVISION

Attached is an organizational chart of ESD. Those areas with a

production function are color coded blue . - •

I

I

I

• •

I

35 

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - ‘5
- •-~~~~ 

—
- —‘—- -—•-----_~~~~~~~~~~~~~~~~~ -—-.--—~.-- -—- - ----- - -—— - ~~~~~~~~~~~~~~~~~~~~~~ - - - -



—,-_--- —_ _‘,n- ~~~~~~~~~~~~~~~~~~~~ —9~~~~~ 
-- ~~~~~~~ -~~~~~~

---—-~~~~~~~~ u-— -.-,~ —.-. —‘•—---— ---- -- --_-
-
- - _

- - - — ••.•_ •__._ ~_•v—_•’t ’ — - -

~~~~~~~~~~~ 
s l { ç i , 2

it !i 
~~~~~

- -~~ - r]  ~~~~~~~~~~~~~~~~~~~~
~ 

- i  i;~~
’ ‘ - ‘ • -

1~~
- - - I  1- ~~~~~~~~~~~~~ _

—
~~
- -

~~
- I

• i I: ;,~ - . • • ~~ ~1— —1._ _.i__
I ~I Ii  f i ~~ i 

- t 1£ ~
- • L.._ ..i l_ .... . ) ! . I .

~~~) 
• ‘

• ,  
‘‘

• 
U —  ~~~~~~~~~~ ~

S a ‘ • 
a 

• 
~ ~ ! .1

a 

~~ 

~~~~~~~~~

cIII I
~~ 1]  F~~ ~ : i :  ~~~~~~~~~~~ 

- -

(— ~ I
I 

I~
f . , 

• ‘ 
• 

~ ~

~~~~ ~~~~ 4~~. • ~ 
• 

• ~ •; : ~ !~
h !( ~~~~~~~

I U ’  
~~

— 
~

‘ ‘ L _.i
_________  — —  —

— 
•

_

~~~~~~~ 

_ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _

~~: ~~~~~~~~~~ 
-
~)- .  _ . - I

U, — I I ——
~~~

;——
S 

—

I. U ~~ ! - ‘ ~0 - ! • • _

_ _  

E
~~~HH~~~~ 

Y

i

_ _ _ _ _  

_ _ _ _ _ _  

U
a 

_ _ _ _ _  
--- -- r LTIE~~

* p 
I t~~ II~

~ COPY TAYA![APLF T~ 11,’ ‘~~O~S 1 _________
~ PEflt~fl’ ~~~ ~~~~~~bm’ LtC~1JC $N T+H 1 1

I :~~~ 
-
~~

- I -—

I •
~ 

• - •
- 

~ 

-
I ~~~~. 

• •
~~~I~

Cop7~~waflable to DDC dose n~ : -• 
I ..

p.nnft lully legible r.prodU48~ 
35a

L — — ~
__. - — 

~~~~~~~ ~~~~~~



r ’- ~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 
~~~~~~~~ ‘—~~

—-
~~~

---- --- --- —-—~ --------—- -

— ~~~~L... _ _ -— — ~~ - r-,-,-,w-a- s- - -~-w~ - a _ _ _ _ ._ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

0 - ~

- 
APP~~DIX B

a

SA1~ LE POSITION DESCRIPTION FOR INDUSTRIAL E~IGINEER

Attached is a sample position descri ption suggested for an industrial

engineer. : 
-

• I

• 

•

~

I
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• PIUMIM os A S  2. POS$T1ON NUMIER

~osmoii DESCR$PTl~ N -

3. O GANIZATION LOCATION 
- 

4. POSITION T~~~I

- 

• 

- 
Induatria~~~ , neer

~ ; 
,- 5. cIAUSIC ATION ~4. OAS5WIID $Y 7. DATE

_ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _

S. OSfl hl$ ARC IESRONSIUIUTI$ (Mth.I. I~~~. pal~~-’uws1~ w~svS v.quairud) 
-

I . - INTRODUCTION 
-

A. This position is locat ed in the organi zati on identified in Block 3 above , - -

the function of which is described in the organization and functi on chart book and
- AFSCM 84-3. 

- 

- - 
• 

-
- --

B. The purpose of this position is to plan , organize , direct and control
production/industrial engineering resp onsibilities for all projects within the
Deputate.

II. DUTI ES AND RESPONSIBILITIES

A. Provides overall technical production cognizance of .1]. projects in the
area of ________________________• Translates production requi rement s and limita-
tions into techni cal characteri stics (producibility criteria) and prepares technical
production specifications for the design , fabrication and testing of
______________________ systems. Conducts production feasibility studies of design
alternative s to determin e which are consistent with sound Industrial Engineering
principles and within state-of-the-art knowledge. Performs continuous industrial
engineering analy sis of produci bility throughout the life cycle identi fying and
evaluating , in app ropriate depth , items which consti tute production ri sks. Must
consi der , from the production P.oiflt of view, often divergent and contradictthg
technical and management requirements.

B. Particip ates in high level conterences and design reviews with senior
System Program Office ( SF0), contractor and AFSC engineering and management
personnel. Presents technical findings , advises on production /industrial engineering
policy and influences and negotiates production/industrial engineering aspects of
design .

C. Leads , coordinates and participates with senior contractor , SF0, CAO and
AFM1~ techni cal and management personnel , in the revi ew of technologi cal developments

-
. in production affecting produci bility and design direction. Ascertains status and - 

-

— deficienci es of the production base required to supp ort assigned programs and
institutes appropriate remedial actions . 

-

D. Conceptualizes and prep ares contractual documents for the pr oduction/3
industrial engineering aspects of production management during the conceptual ,
development and pro duction phases of the life cycle. Brings to bear specific
knowledge of industrial engineering and production management to monitor and di rect ,
as aDpropriate. contractor accomplishment of specified requirements.

~ . THIS IS A COMPLETE AND ACCURATE DESCRIPTION OF THE 10. REAUDIT CEITIPICATION
DUTIES AND RESPONSIBILITIES OF THIS POSITION 
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E. Provides staff advice and rendors technical consulting
• services to the Deputy for ________________________________________

in the production/industri al engineering area . These technical judgments ! :~reoome~ndations and conclusions are authoritati ve and seldom subject to
• technical review . 

-

F. Promulgates plans and procedures for , and accomplishes, - 
-

formal Industrial Engineering analysis of the developed engineering design
to deter mine that all important production engineering problems have been -

resolved prior to the decision to produce (Production Readiness Review prior
to DCARC III or equivalent).

G. Makes presentations to Air Force Systems Command, Air Force
Material Laboratory and other agencies concerning production capabili ty

- - 
status and manufacturing technology requirements for cognizant programs . -

H • Evaluates Make-or-Buy, manufacturing methods and processes , - 

-

plant layout, production control , and similar production-oriented systems -

and processes for effectiveness and adequacy . - 

- -

I .  Perfo rms other related duties as assigned. 
-

III • CONTROLS OVER ~~RK

Works wider the general administrative control of the Production
Division Chief who identi fies overall program objectives. Work is not
subject to technical revi ew other than for conformance with broad directives —

end policies, and from the standp oint of evaluating attainment of objectives.

IV. OTHER SIGNIFICANT FACTS - 
- 

—

Requires periodic travel which may be by milita ry air.
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