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E X E C U T I V E  S U M M A R Y

This stud y project report contains an analysis of the

process by which the Air Force transfers or transitions

technology from less than major system advanced development

in the Air Force laboratories to use in operational systems.

A knowledge and understanding of this process is

important to Air Force research and development deci sion

makers because of the great emphasis p laced on technology

transfer by the Department of Defense (DOD) and Congress as

a yardstick for measurement of program success. Funding

provided for technology base programs is directly proportional

to the transfer efficiency as perceived b y those decision

makers.

An examination of the DoD and the three Military

Departments ’ policies , procedures and technology base

management techni ques provides insi ght into the factors that

tend to camouflage the transfer process from observers out-

side the Air Force and tend to produce roadblocks to successful

transition. The factors resolve themselves into either a

communications or a motivation problem.

Four communications/motivation groups are identified:

— Within the Air Force

• — Outside the Air Force t -  DOD and Congres s

• — Between the Air Force and the contractor

— Between the Air Force and the other Services 

_ • __-5_ _~~ ,___— ~~~~--- ----- - - . -- -- ----.--— ---— -~~~~~~~ ~~~~~~~~~~
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Conclusions are reached that basic mana gement structure

e x i s t s  t o  i m p r o v e  t h e  t e c h n o l o g y  t r a n s f e r  p r o c e s s;  a n d  t h a t

changes are necessary in the concepts of the use of off—the—

e 
shelf hardware , independent research and development ,

competitive prototyping and incentive contracting.

Recommendations include emphasis on investment strategy

documentation as a communication vehicle , changes in the

organization structure to eliminate layering , emp hasis an

competitive prototyping in lieu of off—the—shelf , introduction

of the concept of preferred procurement. and modification of

incentive contracting procedures.

i i i .
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I N T R O D U C T I O N

Purpose of the Stud y Report

The purpose of this stud y project is to perform an

objective appraisal of the general problem of tran sfering

or transitioning less than major system advanced development

technology from the laboratory environment to use in

operational systems. The fact that this transition process is

perceived to be a problem b y the technology community indicates

s o m e  a c t i o n  s h o u l d  be taken to improve it. How much of the

problem iS real and how much imag ined will determine the nature

and scope of these actions.

Specific Goals of the Project

The specific goals of the project are:

— To u n d e r s t a n d  t h e  e n v i ro n m e n t  w i t h i n  w h i c h  t h e

technology base is developed and utilized;

— To understand the technol ogy base management

techni ques of the other Services and relate them to

management actions taken b y the Air Force ;

— To identif y those aspects of Air Force techn ology

base management that tend to camauflage the trans fer process

from outside observers or produce roadblocks to techn olog y

transfer; and

— To r e c o m m e n d  m a n a g e m e n t  a c t i o n s  t o  improve both the

perceived and actual techn ology transfer process.
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Scope and Limitations of the Paper

It is nct the intent of this paper to recite a litany

of examp les where technology has cro ssed the “valle y ” into

system app lication. This would not prove nor disprove the

existance of a technol ogy transition problem. Rather , it

would onl y show that some technology is transition ing.

What iS far more imp ortant is the environment the Government

has created to stimulate technology transition , how that

environment is working and how i t .  c o u l d  be i m p r o v e d .  T h i s

paper will examine the structure of transition , what management

actions have been taken by the United States Air Force (USAF)

to improve th~ structure and its image , the limitations of

those ac t ~- d  some possible improvements.

T ~~~i the discussion we will tend to use the

avionics techn ology area as the examp le. This is necessary

for three very cogent reasons. First , the avionics

technology area is uni que in that unlike the jet or rocket

eng ine business , there are virtuall y hundreds of contractor

sources from which DoD must chose when selecting hardware

for R&D or production. L iterally, everone with a voltmeter

is in the avionics business. This certainl y broadens the

competition field , but it also dilutes the resources spent

and tends to obscure the transition process. Second ,

avionics has always been hi gh risk/hi gh pay—off and expensive.

2
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Because major system programs desire to avoid hi gh risk and

expense , it tends to be one of the most difficult areas

to transition. Finall y, on the practical level , the

experience of the author iS centered in the airborne electronic

warfare field and while the hardware and techni ques used

in  t h e  e l e c t r o n i c  w a r f a r e  ( E W )  f i e l d  a r e  n o t  w e l l  k n o w n

t o  t h e  g e n e r a l  public , they are representative of the most

d i f f i c u l t  t y p e  of  t e c h n o l o gy  t o  t r a n s i t i o n  b e c a u s e  t h e y  a r e

expensive , sop histicated and difficult to demonstrate.

O r i g i n  a n d  D e f i n i t i o n  o f  T e c h n o l o g y  T r a n s f e r

In  a t t e m p t i n g  t o  a t t a c h  some rational method of

e v a l u a t i o n  t o  t h e  b e n e f i t  d e r i v e d  f r o m  t h e  m i l l i o n s  of

d o l l a r s  s p e n t  f o r  e x p l o r a t o r y  a n d  a d v a n c e d  d e v e l o p m e n t  e a c h

y e a r , t o p  l e v e l  d e c i s i o n  m a k e r  t h r o u g h o u t  D O D  and  C o n g r e s s

h a v e  h i t  u p o n  t h e  i d e a  of  “ t e c h n o l o g y  t r a n s f e r ” . B r i e f l y

s t a t e d  t h i s  is t h e  c o n c e p t  t h a t  one c a n  e v a l u a t e  t h e  w o r t h

of  a d e v e l o p m e n t  p r o g r a m  b y t h e  a m o u n t  of o u t p u t  t e c h n o l o gy

f r o m  t h e  p r o g r a m  t h a t  is e v e n t u a l l y u s e d  in o p e r a t i o n a l

s y s t e m s .  The  m o s t  v i v i d  parallel use (or misuse) of  t h e

t e c h n o l o g y  t r a n s f e r  m e t h o d  c a n  be f o u n d  in  t h e  N A S A

e x p e r i e n c e  in t h e  y e a r s  s i n c e  1 9 7 0 .  W h i l e  n o t  a c t u a l l y

i n v o l v i n g  o p e r a t i o n a l  s y s t e m s  p e r  se , hundreds of thousands

of  d o l l a r s  a n d  m a n h o u r s  w e r e  e x p e n d e d  b y N A S A  t o  s h o w  t h a t

t h e  m o n e y  s p e n t  g o i n g  t o  t h e  m o o n  h a d  s o m e  b e n e f i c i a l  i m p a c t

on the every day life of Americans. Their success at proving

technology transition has been no better with the Congress

th an that of the DoD.

3
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Y e a r  a f t e r  y e a r  t h e  v a r i o u s  S e c r e t a r i e s  of  D e f e n s e  a n d

t h e i r  D i r e c t o r s  o f  D e f e n s e  R e s e a r c h  a n d  E n g i n e e r i n g  h a v e

b e e n  t r y i n g  t o  e x p l a i n  t o  C o n g r e s s  t h e  w o r t h  o f  e x p l o r a t o r y

a n d  a d v a n c e d  d e v e l o p m e n t  t o  t h e  m i s s i o n  of t h e  D o D .  A g a i n

in  h~~s a n n u a l  report to the Congress for FY 1 9 7 7 , M r .

R u m s f e l d  in  c o m m e n t i n g  on t h e  l e v e l  o f  e f f o r t  a p p r o a c h  t a k e n

b y C o n g r e s s  in  p a s t  y e a r s , s p e c i f i c a l ly a s k e d  t h a t  t h e  e v e r

d o w n w a r d  t r e n d  o f  o f  s p e n d a b l e  d o l l a r s  in  R & D  be  r e v e r s e d

a n d  C o n g r e s s  p r o v i d e  t h e  r e a l  g r o w t h  n e e d e d  t o :

“— S t r e n g t h e n  t h e  U . S .  t e c h n o l o g y  b a s e  t o
create options for future development ;

— Demonstrate selected alternatives chosen
f r o m  a m o n g  n e w  o p t i o n s ;

— S e l e c t  t h e  b e s t  s y s t e m  or s y s t e m s  a n d
m a n a g e  t h e  r e s u l t i n g  d e v e l o p m e n t  a n d  p r o d u c t i o n
e f f i c~~e n t y  a n d  e f f e c t i v e l y ;  a n d

— C o n c e n t r a t e  on c o m p l e t i n g  c u r r e n t  U . S .
d e v e l o p m e n t  p r o g r a m s  t o  a c h i e v e  i m p r o v e d
d i s p l a y e d  c a p a b i l i t i e s” ( 1 7 : v i i i)

To a g r e a t  e x t e n t  t h i s  p l e a  f e l l  on d e a f  e a r s  or a t

l e a s t  s k e p ti c a l  e a r s  t h a i  b e l o n g  t o  p e o p le  w h o  g a g e

techn ology d e v e l opm en t e f f or t s  b y transition rates and not

b y c o n t r i b u t i o n  t o  t h e  g e n e r a l  p o o l  o f  k n o w l e d g e .  The  a c t u a l

i n c r e a s e  o b t a i n e d  in  R D T & E  w a s  3 . 7 %  a f t e r  i n f l a t i o n  ( 1 8 : C — 1 4 ) .

T h e  e n i g m a  o f  t h i s  s i t u a t i o n  is t h a t  it. m u s t  be o b v i o u s

t o  a n y o n e  w h o  h a s  b e e n  i n v o l v e d  in a n y  p h a s e  of  t e c h n o l o g y

d e v e l o p m e n t  t h a t , in  f a c t , e v e n t u a l l y virtuall y a l l  t e c h n o l o g y

is “ t r a n s i t i o n e d ” . One  d o e s  n o t  d i s c a r d  f o r e v e r  a p r a c t i c a l

t e c h n i q u e  or  c o m p o n e n t  s i m p l y b e c a u s e  no  a p p l i c a t i o n  or

h o m e  i s  i m m e d i a t e l y a v a i l a b l e .  T h e  v e r y  e s s e n c e  o f

4
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c r ea t ive  th o u g h t s p r i ngs f r o m  a p p l y i n g  the  u n l i k e l y t o  t h e

i m p o s s i b l e .  T e c h n o l o g y  t r a n s f e r  iS then a matter of timing

r a t h e r  ph y s i c s  or f a t e .  I t  is ou r  t i m i n g  t h a t  we if l  t h e  D o D

-- m u s t  i m p r o v e  a n d  t o w a r d  t h a t  end , e x a m i n e  the  r e a l  and

1 i m a g i n a r y  c o m p o n e n t s  of t e c h n o l o g y  t r a n s f e r .
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B A C K G R O U N D

Research and Devel opment Policies of the DoD

Over the years the DoD has examined and re—examined

the research and development business and the methods b y

which it managed its resources. Each time studies were

d one a basic theme was detectable: provide for Government

owned and staffed laboratories , and  le t t hem a l one l o n g

e n o u g h t o  do  t h e i r  j o b  T h e  b a s i c  c o n c e p t  i n v o l v e d  iS

that the Government be able to turn to technical advice from

i t s  own i n t e r n a l  s o u r c e s  as  an a l t e r n a t i v e  t o  s o u r c e s  o u t s i d e

t h e  G o v e r n m e n t .  B y b u i l d i n g  a s t r o n g  t e c h n o l o g y  b a s e  and  a

gr oup  o f pe op le who understand it , t op management in the

D e p a r t m e n t  of  D e f e n s e  ( D O D )  c a n  be s u r e  of  one  s ou r c e  of

t e c h n i c a l  a d v i s e  t h a t  is n o~i. b i a s e d  b y a n y  l u r e  of  a

p r o d u c t i o n  c o n t r a c t  or l a r g e  p r o f i t .  H o p e f u l l y t h e  D e p a r t m e n t

ca n also avoid any technolog i cal surprise developed b y an

e n e m y  t h a t  c o u l d  n e g a t e  d e p l o y m e n t  or  a b o u t  t o  be  d ep l o y e d

w e a p o n  s y s t e m s .

The  k e y  c o n c e p t s  a r e  t e c h n i c a l  b u i l d i n g  b l o c k s ,

p r e l i m i n a r y  c o m p a t i b i l i ty  ~ t u d es and s y s t e m s  d e s i g n .  In

b r o a d  t e r m s , t h i s  m a y  be  c a l l e d  an  o p t i o n  c r ea t i n g  a n d  o p t i o n

perser v ing strategy for DoD research and developmen t~~~
9 3 7 2 )

in  w h i c h  r e s o u r c e s  of  m a n p o w e r  a n d  f u n d i n g  a r e  e x p e n d e d  in

r e l a t i v e l y small amounts on a broad spectrum of p r o j e c t s

so that the system desi g n e r  n e e d  on l y t o p i c k  and  ch oose

that technology that fits his system requirements.
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Unfortunately, as will be evident later , the option creating/

preserving concept presupposes an environment wherein success-

ful development does not necessarily mean a follow—on

procurement. In other words , there are no guarentees or

incentives com templ ated that would lead a contractor to believe

that any effort would nec~~ssarily follow from a successful

development program. This approach also assumes the technology

base developed b y the laboratories is broad enough to contain

all the options a system developer would desire and that enoug h

resources had been expended on each option to bring the option

up to the point that adequate demonstrati on had been accomp-

lished and confidence was hi gh the option would succeed in

eng ineering development.

The structure devised under Secretary McNamara , wherein

development is grouped according to its phase (basic

research , exploratory development , advanced development and

eng i n e e r i n g  d e v e l o p m e n t )  i s  s t i l l  u s e d  w i t h  one a d d i t i o n a l

r e f i n e m e n t .  T h a t  is t h e  d e s i g n a ti o n  of c e r t a i n  a c t i v i t i e s  in

a d v~~n c e d  d e v e l o p m e n t  as n o n — s y s t e m  o r i e n t e d  vis—a—vis the

b r a s sb o a r d  s y s t e m  a p p r o a c h  u s e d  in m o s t  a d v a n c e d  d e v e l o p m e n t .

T h i s  b r e a k o u t  w a s  an a t t e m p t  b y DoD to make visable those gap—

b r i d g i n g  d e v e l o p m e n t s  t h a t  a r e  m o r e  a d v a n c e d  t h a n  e x p l o r a t o r y

d e v e l o p m e n t  b u t  n o t  directl y aimed at a system application.

In p a r a l l e l  w i th  t h i s  f o r m a l  s t r u c t u r e  DoD h a s  a l s o

recognized and encouraged the accomplishment of internall y

c o n t r o l l e d  r e s e a r c-h  on t h e  p a r t  of defense contractors.

7
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T ndependen t Research and Develop ent (IR&D) program goal is

t o  s u p p l e m e n t  d i r e c t l y f u n d e d  d e v e l o p m e n t  e f f o r t s  b y a l l o w i n g

c o n t r a c t o r  to  pursue technology in their speciality area

a n d  c o n s i d e r  i t  as p a r t  of t h e i r  overhead costs. This provides

t h e  c o n t r a c t o r  w i t h  a “ b a c k  r o o m ” s o u r c e  to improve his

competitive posit ion.

T h e  c o m b i n a t i o n  of laboratory and IR&D activities lead

t o  t h e  s i x  mt *i n  points of the DOD R&D strateg y:

— S t r e n g t h e n  t h e  t e c h n o l o g y  b a s e

— A c h i e v e  i m p ro v e d  o p e r a t i o n a l  c a p a b i l i t y

— P l a n  f o r  c o m p e t i t i o n  and  d e m o n s t r a t i o n

— A v o i d  p r o l i f e r a t i o n

— Manage the total cost

— M a i n t a i n  t h e  i n d u s t r i a l  b a s e

This strategy forms the ~nvi tonm ent within which the

Services must function and reflects a commitment on the

part of DoD to continue to participate ifl t e c h n o l o g y

development but remain ever conscious of the usefulness

and Loct of its R&D expenditures.

R&D Structure and Policy of the Military Departments

Interpretati on and imp lementation of DoD research and

development guidelines have yielded very similar structures

in each of the military departments. Each Service has

s om e  f o r m  of  a c q u i s ti o n  m a n a g e m e n t  g r o u p  s u p p o r t e d  b y

a l a b o r a t o r y  s t r u c t u r e  c o n s i s t i n g  of s p e c i a l i z e d  c e n t e r s  of

expertise. These laboratories use a l l  t h r e e  f o r m s  o f

8
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research and development funding (basic , exp loratory and

advanced) and generall y do the bulk of their development

work throug h contractors. To set the stage for discussion

o f  A i r  F o r c e  m a n a g e m e n t  t e c h n i q u e s  we w i l l  f i r s t  l o o k  b r i e f l y

a t  t h e  A r m y  a n d  N a v y  approach. This iS n o t  i n t e n d e d  as an

e x h a u s t i v e  r e v i e w  of t h e  A r m y  a n d  N a v y  sy s t e m s , b u t  w i l l

only touch on those points directly associated with the

technology transfer function.

ARMY

The  A r m y  m a k e s  a v e r y  s h a r p  d i s t i n c t i o n  b e t w e e n  t h o s e

e f f o r t s  c o n s i d e r e d  as major system s in advanced development

and technolgy base efforts. Technology base efforts in

exp loratory development and non—system advanced development

are desi gned with five major objectives in mind. Fir8t ,

the technology base efforts must insure a flow of fundamental

knowledge related to military technologies. Second , the

techn ology base acLivities mus t insure that an awareness is

maintained within the Army of the state—of—art in scientific

developments , and that t h e  s c i e n t i f i c  c o m m u n i t y  is kept aware

of Army needs. This two—way cominurications process provides

a continuous appraisal b y Army scientists of techni ques and

components and allows the civilian sector to concentrate

their efforts on known areas of interest. Third , the

technology programs are charged with the maintenance of a

broad base of basic and app lied research from which the

9
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requisite techni ques and components may be drawn to provide

support for system - development and to provide a solid

basis for determining the technical feasibility, time required

and cc’st of proposed programs. Fourth , because of the

great cost and uncertainty involved in new systems develop-

ment , the technology base programs mi n im i ze the need

for state—of —t he—art breakthr oug h required during engineering

development to assure the new system will meet operational

r e q u i r e m e n t s .  F i n a l l y ,  t h e  t e c h n o l o g y  base program should

provide the major technolog ical advances needed t o  g a i n

and maintain qualitative superiority in military techni ques

( 4 : 1)a n d  m a t e r L a l .  -

i t  is  o b v i o u s  f r o m  t h e  o b j e c t i v e  d e s c r i b e d  b y t h e  A r m y

t h a t  t h e y  p l a c e  g r e a t  r e s p o n s i b i l i t y  on t h i s  l a b o r a t o r y

a c t i v i t y .  I t  i s  a l s o  o b v i o u s  t h a t  w i t h o u t  s t r o n g  s u p p o r t

in  t h e  f o r m  of  r e s o u r c e s  a n d  p o l i c y  g u i d a n c e  t o  t h e

e v e n t u a l  u s e r  of  t h e  t e c h n o l o g y ,  t h e  a c q u i s i t i o n  a g e n c y ,  t h e

f i v e  t~~c h n o l o g y  b a s e  functions will not be fulfilled. To

a s s u r e  a p o s i t i v e  a p p r o a c h  t o  t h e  s u p p o r t  a n d  u t i l i z a t i o n  of

t e c h n o l o g y  b a s e  e f f o r t s , t h e  A r m y  h a s  e s t a b l i s h e d  a basic

policy or strategy of research and development.

The first aspect of Army research and development

straLegy is the recognization that development programs

are both risky and expensive. Sufficient funds must be

programmed to provide for the technical uncertainty

10
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inherent in the development. effort. This must include

programming for necessary desi gn and eng ineering, testing,

fault location and , of prime importance , fault correction.

The second major aspect of Army research and development

p ol icy is that of creating and maintaining competition for as

long as possible in the devel opment effort. Managers must

include in the acquisition planning and resultant development

contracts provisions for introduction of a second source if

and when the system deve lopm ’~nt contractor encounters significant

sub—system technical difficulty. In some cases , the system

contractor will be required to provide a second 8ource on

h i g h t e c hn i c a l  r i s k  s u b — s y s t e m s  or components , and maintain

c o m p e t i t i o n  b e t w ee n  t h e s e  s o u r c e s  a t  l e a s t  u n t i l  f u l l  s c a l e

production. In  o t h e r  c a s e s  t h e  A r m y  w i l l  m a i n t a i n  one  of t h e

advanced development prototype sub—system contractors through

- - - - - (4: Chap 4)ini t ia l product ion and fielding of the system.

A f i n a l  p o i n t  m u s t  a l s o  be made regarding the organization

w i t h  w h i c h  t h e  A r m y  i m p l e m e n t s  t h e i r  o b j e c t i v e s  a n d  s t r a t e g i e s .

In  an a t t e m p t  t o  m a i n t a i n  t h e  d e s i r e d  t i g h t  c o u p l i n g  b e t w e e n

the laboratory and the development program , the Army has

minimized communications barriers by p lacing the system

program manger (PM) and the laborator y in the same

acqui s ition o r g a n i z a t i o n .  The  l a b o r a t o r y  and its associated

manpower and technol gy are thus available to the PM on the

same b e sis as other support agencies within his present

11
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c o m m a n d .  We will see later that is not un~ ver sal1 y accepted

as t h e  o p t i m u m  s o l u t i o n  to technolo gy development or

t r a n s f e r .

N A V Y

T h e  N a v y  a p p r o a c h  t o  t e c h n o l g y  b a s e  m a n a g e m e n t  a n d , if l

f a c t , r e s e a r c h  a n d  d e v e l o p m e n t  i n  g e n e r a l  d o e s  n o t  m a k e  a

s h a r p  d i s t i n c t i o n  b e t w e e n  t e c h n o l o gy  b a s e  program and system

d e v e l o p m e n t s .  G e n e r a l l y ,  t h e  N a v y ’ s c o n c e p t  is t h a t

r e s e a r c h , d e v e l o p m e n t , t e s t  a n d  e v a l u a t i o n  ( R D T & E )  is  b u t  one

of  t h e  e l e m e n t s  t h a t  c o n t r i b u t e  t o  t h e  p r o d u c t i o n  of  operational

c a p a b i l i ty .  E q u i p m e n t , p e o p l e , f a c i l i t i e s, material and

i n f o r m a t i o n  m u s t  a l l  be managed and combined to produce the

- ( 7 : 2 — 7 )r e q u i r e d  o p e r a t i o n a l  c a p a bi t i t y .

T h e  f u n c t i o n  of  t h e  l a b o r a t o r i e s  in  t h i s  approach are

t o  a c c o m p l i s h  p r o j e c t s  t h a t  w i l l  i m p r o v e  N a v y  c a p a b i l i t y;

m a i n t a i n  a b a s e  o f  s c i e n t i f i c  t a l e n t  t o  p r e c l u d e  t h e

p o s s i b i l i t y  of  t e c h n o l o g i c a l  s u r p r i s e ;  enable the Navy to

e n t e r  t h e  R & D  m a r k e t  p l a c e  as  an e n l i g h t e n e d  a n d  q u a l i f i e d

b u y e r ;  m a i n t a i n  a c o r p o r a t e  t e c h n i c a l  m e m o r y  of  p a s t

t e c h n i c a l  p r o b l e m s  a n d  solutions; and provide continuousl y

a v a i l a b l e  t e c h n i c a l  capability to exp loit new technolog ical

b r e a k t h r o u g h s  on a q u i c k  r e a c t i o n  ~~~~~~~~~~~~~~~~~ I m p l i c i t

in  t h i s  l i s t  of  f u n c t i o n s  is  t h e  r e q u i r e m e n t .  t h a t  t h e  N a v y

l a b o r a t o r y  s y s t e m  s t a y  in  v e r y  c l o s e  c o m m u n i c a t i o n s  w i t h

b o t h  t h e  s y s t e m  d e v e l o p e r  and the operational user.

12
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Imp lementation of the Navy ’s approach iS best exemp lified

b y the concept of “advanced prototyp ing ” . The fundemental

precepts of the program are first , “hardware not studies ;

and second , tests not ana iysi s t i .
(7 6 8) Under this

a d v a n c e d  p r o t o t y p e  a p p r o a c h , c o n t r a c t o r s  or in—house

laboratories produce hardware workin g under general perform—

a n c e  g o a l s  w i t h  a m i n i m u m  of  documentation and external

control. Equipment is then tested under the most realistic

o p e r a t i o n a l  c o n d i t i o n s  p o s s i b l e  a n d  i t s  m i l i t a r y  u t i l i ty

e v a l u a t e d .  E q u i p m e n t  c o v e r s  t h e  e n t i r e  s p e c t r u m  of  c o m p o n e n t s

a n d  s u b s y st e m s  t h r o u g h b r a s s b o a r d  a n d  f u l l — u p  s y s t e m s .

E f f o r t  m a l  be a c c o m p l i s h e d  b y i n — h o u s e  m a n p o w e r  or c o m p e t i t i v e

or s o l e  s o u r c e  c o n t r a c t s .  A n y  c l a s s  o f  m o n e y ,  e x p l o r a t o r y ,

advanced or eg ineering development may be used.

The objectives of the advanced prototype effort parallel

closel y those cited in the overall DoD policy. First , the

prototype process creats demonstrated options from which

future operational system developments can be selected.

Second , because of the low profile a p p r o a c h , c o m p e t i t i o n  a n d

free use of in—house talent the program sunk costs are

held to a minimum. Third , in the process of testing the

prototype and getting it to perform (or not perform at times)

the Navy technical management personnel gain knowled ge in

making realistic system transfers. Fourth , a large amount

of the guess work can be eliminated in the prediction of

13
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prog.am costs; and finall y, technology advancement and

t r a n s f e r  is  a c c o m p l i s h e d  w h i l e  p r e s e r v i n g  a n d  s t r e n g t h e n i n g

t h e  c o n t r a c t o r  and  g o v e r n m e n t  d e s i gn t e a i n s .
( 7 6 8)

T h e  N a v y  o r g a n i z a t i o n  t o  a c c omp l i s h  technology base

activities is a mixed bag with some laboratories and

development organization reporting to a central Director of

Navy Laboratories while others are connected directl y with

an acquisition oriented command .(75F 1) While this appears

to be inconsistent , the strong emp hasis on matrix program

m a n a g e m e n t  in t h e  N a v y  t e n d s  t o  p r o m o t e  t h e  c r o s s i n g  of

o r g a n i z a t i o n a l  l i n e s  t o  o b t a i n  s u p p o r t  t h i s  f o r c i n g  t h e  P M

t o  u s e  l a b o r a t o r y  peop le and technology rather than exlude

them , and sponsor advanced development within the program

o f f i c e .

A i r  F o r c e

F r o m  a p o l i c y  s t a n d p o i n t , t h e  A i r  F o r c e  t a k e s  m u c h  t h e

s a m e  a p p r o a c h  t o  t e c h n o l o g y  b a s e  m a n a g e m e n t  as  t h e  A r m y .

A s h a r p  l i n e  is d r a w n  b e t w e e n  a n y  a d v a n c e d  d e v e l o p m e n t  w o r k

a i m e d  a t  m a j o r  s y s t e m  d e v e l o p m e n t  a n d  t h e  development of

the technology base. The Air Force Laboratories a r e  c h a r g e d

w ith the resp ons ibi lity of devising , advocating, and manag ing

the technology base efforts. Specificall y, the laboratory

responsibilities are to:

— Assure that critical discoveries , innoviations

and inventions are ident ified for rap id exp loitation by

the Air Force ,

14
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— Participate in planning and implementation of

t h e  a c q u i s i t i o n  of sy s t e m s , s u b s y s t e m s , a n d  e q u i p m e n t  f o r

u s e  b y t h e  operational forces ,

— A s s i s t  in  t h e  r e s o l u t i o n  of t e c h n i c a l  p r o b l e m s

and  d e f i c i e n c i e s  e n c o u n t e r e d  in  development programs ,

— P r o v i d e  t e c h n i c a l  i m p a c t  t o  l o n g  t e r m  m i l i t a r y

p l a n n i n g  and  d e c i s i o n  m a k i n g ,  and ,

— A s s i s t  in  t h e  evaluation of the performance

of  m i l i t a r y  equipm ent .
( 6 2 )

Technical impact to long range p lanning is provided for

during the conceptual phase of major programs throug h the

med ium of a “Technology Roadmap ”. The technology roadmap

is a descri ption of the technical capabilities needed to

support concept validation and a schedule of the

development tasks required to obtain those capabilities.

I d e n t i f i c a t i o n  of r i s k  and environmental impac t. is also

i n c l u d e d .  The  p r i m a r y  i n p u t  to  t h e  r o a d m a p  c o m e s  f r o m  t h e

l a b o r a t o r i e s  w i t h  a s e c o n d a r y  i n p u t  in t h e  f o r m  of “ t e c h n o l o g y

- ( 3 : 2 — 5 )
n e e d s  f r o m  A F S C  a c q u i s i t i o n  d i v i s i o n s .

R e s p o n s i b i l i t y  f o r  the actual demonstration of  t h e  t e c h n o l o g y

referenced in the roadmap may or may not be placed under

laboratory management dependent on the working relation-

shi p established between the program office and the

laboratory, and the criticality of the technology to

downstream decisions concerning the system program.

15 
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Management of the exploratory development funds used

b y the laboratories is under the direct control of the

laboratory commander. He allocates his resources to

programs that he perceives as the most needed technology for

f u t u r e  A i r  f o r c e  r e q u i r e m e n t s .  A d v a n c e d  d e v e l o p m e n t

funding, on t h e  o t h e r  h a n d , is  a l l o c a t e d  a n d  directed b y

the Air Staff. The laboratory proposes and p lans the

efforts , provides management and technical expertise , and

day—t o—day monitoring of contract progress.

O r g a n i z a t i o n a l l y t h e  laboratories are independent of

the product acquisition divisions. Command reporting is

a c c o m p l i s h e d  t h r o u g h  t h e  D i r e c t o r  o f  L a b o r a t o r i e s  a t

H e a d q u a r t e r s  A F S C  t o  t h e  C o m m a n d e r  of  A F S C .  Some

m o d i f i c a t i o n  t o  t h i s  s t r u c t u r e  h a s  b e e n  a c c o m p l i s h e d  in t h e

v e r y  r e c e n t  p a s t  b y placing two of  t h e  l a b o r a t o r i e s  u n d e r

product acquisition divisions , but the bulk of the laboratories

report directly to HQ AFSC.

W i t h  t h i s  b r i e f  o v e r v i e w  of  t h e  o f f i c a l  p o l i c i e s

concerning technology base management in the three

Services , we c a n  n o w  t u r n  t o  a d e t a i l e d  l o o k  a t  the

procedural aspects of Air Force technology base management

and at the specific techni ques AFSC has imp lemented to

improve technology transition.

16
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A i r  F o r c e  T e c h n o l o g y  B a s e  M a n a g e m e n t

T h e  c o n c e p t  of techn ol gy transition and technology

b a s e  m a n a g e m e n t  is p e c u l i a r  t o  t h e  l a b o r a t o r y  environment

a n d  h a s  b e e n  s i n c e  t h e  laboratori es absorbed part of the

a d v a n c e d  d e v e l o p m e n t  w o r k  f r o m  t h e  a c q u i s i t i o n  d i v i s i o n s

in  t h e  m i d d l e  s i x t i e s .  T h o s e  a d v a n c e d  d e v e l op m e n t  p r o g r a m s

c o n t r o l l e d  b y a m a j o r  p r o g r a m  o f f i c e  d u r i n g  t h e  c o n c e p t i o n a l

snd  v a l i d a t i o n  phases are ri gorousl y geared to the program

c o s t , s c h e d u l e  a n d  t e c h n i c a l  r e q u i r e m e n t s .  T h o s e  in t h e

laboratory are on , the other hand , onl y tied to the

program rather tenuousl y b y the Technology Roadmap or

o t h e r  a g r e e m e n t s  t h a t  s a y  t h e  l a b o r a t o ry  is t o  s u p p o r t  t h e

pr ogram office. In an effort to improve this situation ,

the Air Force System Command (AFSC) performed a Laboratory

Utilization Stud y with the express purpose of defining the

c o n n e c t i o n  b e t w e e n  t h e  l a b o r a t o r y  and  t h e  p r o g r a m  o f f i c e ,

a n d  i m p r o v i n g  b o t h  t h e  r e a l  a n d  p r e c e i v e d  t e c h n o l o gy

t r a n s i t i o n  b e t w e e n  t h e m .  T h e  i n i t i a l  f i n d i n g s  w e r e

r a t h e r  d i s h e a r t e n i n g :

“ The  f u n c t i o n s  of  t h e  l a b o r a t o r i e s  a r e  n o t
w e l )  u n d e r s t o o d  particulary, the laboratory
r o l e  in p l a n n i n g  a n d  i m p l e m e n t i n g  t h e  a c q u i s i t i o n
of  s y s t e m s .  The  l a c k  of  personnel mobility;
t h e  e x i s t a n c e  of  o t h e r  e n g i n e e r i n g  o r g a n i z a t i o n s
( e . g .  F C R C , A S D / E N ) ; an d  t h e  A i r  F o r c e  c o n c ep t
of program office/contractor relationshi ps have
served to largel y exclude laboratories from
the development acquisition process ” . (15:4)
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As a result of this finding and strong indications

f r o m  p r o g r a m  managers that the laborator y “peddles ” its

p r o d u c t  u n d e r  t h e  g u i s e  of  t h e  c u r r e n t  b u z z  w o r d s  w h e n  in

f a c t  o n l y titles have been changed on t h e  s a m e  o l d

p r o j e c t s ,
( 1 5 A _ 1)  

A F S C  c a m e  t o  t h e  c o n c l u s i o n  t h a t  t h e

c o m m u n I c a t i o n s  p r o c e s s  b e t w e e n  t h e  p r o g r a m  o f f i c e  a n d  t h e

l a b o r a t o r y  h a d  c o m p l e t e l y  b r o k e n  d o w n . To r e b u i l d  t h a t

c o m m u n i c a t i o n  a n d  c o l l a t e r a l ly e n h a n c e  t h e  t e c h n o l o g y

t r a n s i t i o n  p r o c e s s , A F S C  h a s  imp l e m e n t e d  f o t r t e c h n o l o g y

b a s e  m a n a g e m e n t  a c t i o n s :

— R e o r g a n i z a t i o n  of  t h e  l a b o r a t o r y  s t r u c t u r e ,

— M a n d a t o r y  a s s e s s m e n t  of  l a b o r a t o r y  p r o g r a m s

b y a c q u i s i t i o n  d v i s i o n s ,

— E s t a b l i s h m e n t  of  a s y s t e m  of  “ D e v e l o p m e n t  G o a l s ” , a n d

— F o r m u l a t i o n  of  a t e c h n o l o g y  i n v e s t m e n t  s t r a t e g y .

A b r i e f  e x a m i n a t i o n  of  e a c h  of  t h e s e  a c t i o n s  is

n e c e s s a r y  t o  f u l l y  u n d e r s t a n d  t h e  c u r r e n t  U S A F  c o n c e p t  o f

t e c h n o l o g y  b a s e  m a n a g e m e n t .

R e o r g a n i z a t i o n  w a s  i m p l e m e n t e d  w i t h  t h e  s t a t e d  p u r p o s e

of  m a k i n g  t h e  c o m m u n i c a t i o n  p r o c e s s  b e t w e e n  t h e  l a b o r a t o r y

a n d  t h e  a c q u i s i t i o n  d i v i s i o n  m o r e  e f f i c i e n t .  T h e  L a b o r a t o r y

U t i l i z a t i o n  R e p o r t  r e c o m m e n d e d :

“ T h e  A F S C  p r o d u c t  d i V i s i o n  should control
the advanced and eng ineering development funds
expanded 10 the laborator y. The intent is to
i m p r o v e  r e l e v a n c y  o f  t h e  p r o j e c t s , b r i n g
laboratories closer to system p lanning and
acquisition , and provide a direct link for
the transfer of technology ” . (15:6)
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AFSC took action n t h e  r e c o m m e n d a t i o n  b y c r e a t i n g  a s u p e r

l a b o r a t o r y  a t  W r i g h t — P a t t e r s o n  A F S , O h I o  ( A i r  F o r c e  W r i g h t

A e r o n a u t u c i al  L a b o r a t o r I e s  ( A F W A L ) )  t h a t  c o m b i n e d  t h e

e x i s t i n g  h a r d w a r e  o r i e n t e d  l a b s  a t  W r i g h t — P a t t e r s o n ;  a s s i g n e d

m a n a g e m e n t  of  R o m e  A i r  D e v e l o p m e n t  C e n t e r  t o  E l e c t r o n i c

S y s t e m s  D i v i s i o n , H a n s c o m  F i e l d , M a s s a c h u s e t t s;  a n d  e l i m I n a t e d

t h e  A e r o s p a c e  R e s e a r c h  L a b o r a t o r i e s  a t  W r i g h t — P a t t e r s o n .  A

p r e v i o u s  o r g a n i za t i o n a l  c h a n g e  h a d  placed the Air force

A r m a m e n t  L a b o r a t o r y  u n d e r  t h e  A r m a m e n t  D e v e l o p m e n t  T e s t

C e n t e r  a t  Eg l i n  A F B , F L .  The  c r e a t i o n  of A F W A L  m a I n t a i n e d

a l l  t h e  e x i s t i n g  l a b o r a t o r y  t e c h n i c a l  a n d  m a n a g e m e n t  s t r u c t u r e

b u t  p r o v i d e d  a s i n g le  m a n a g e m e n t  c o n t a c t  p o i n t  f o r  A e r o -

nautical Systems Division program managers.

The second management action created a system for

a s s e s s i n g  and  a d v o c a t i n g  t e c h n o l o g y  b a s e  a d v a n c e d

d e v e l o p m e n t  p r o g r a m s  w i t h  t h e  e x p r e s s e d  p u r p o s e  t o  “ p r o v i d e

an  e f f e c t i v e  b a s i s  f o r  r e c o m m e n d i n g  t h e  a l l o c a t i o n  of

r e s o u r c e s , a n d  enhance the transfer of d e m o n s t r a t e d

t e c h n o l o g y  i n t o  w e a p o n  s y s t e m  d e v e l o p m e n t  p r o g r a m s  a n d

i n t o  t h e  o p e r a t i o n a l  i n v en t o r y . ”~~~~~’~ T h e  c o n c e p t  iS b a s e d

o n  t h e  m a n d a t o r y  a n d  s y s t e m a t i c  a s s e s s m e n t  b y t h e

a c q u i s i t i o n  d i v i s i o n s  of all advanced development technology

b a s e  p r o j e c t s  p r o p o s e d  b y t h e  l a b o r a t o r y  e a c h  y e a r .  T h e

assessment describes each advanced development project in

t e r m s  of  i t s  p a y — o f f  in  p o t e n t i a l  a p p l i c a t i o n s , t e c h n o l o g i c a l

o p p o r t u n i t i e s , or and  c o s t  r e d u c t i o n ;  its schedule match with

potential app lication and changes necessary to affect a

19
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m a t c h ;  i ts  r i s k  in  d e m o n s t r a t I n g  t h e  t e c h n o l o g y  s u c c e s s f u l ly ;

i t s  c o s t ;  a n d  i t S  p r i o r i t y  i . e .  h i g h — r e a l l y  n e e d  i t , m e d i u m  —

n i c e  to  h a v e , l o w  — f o r g e t  i t , we c a n ’ t afford

To a d d  c r e d i b i l i t y  t o  t h e  a s s e s s m e n t , a p o l i c y  is a l s o

e s t a b l i s h e d  t h a t  an e n d o r s e m e n t  of an e f f o r t  b y t h e

assessing agency im p l i e s  t h e  i n t e n t  t o  u s e  s u c c e s s f u l l y

d e m o n s t r a t e d  t e c h n o l o g y  i f  t h e  i n t e n d e d  a p p l i c a t i o n  is

- ( 5 : 3 )
still viable.

In order to p r o v i d e  t h e  a c q u i s i t i o n  d i v i si o n  w i t h

a reasonable program to assess A FSC ’ s third action was to

e s t a b l i s h  a s y s t e m  of  d e v e l o p m e n t  g o a l s  t o  p r o v i d e  p l a n n i n g

g u i d a n c e  f o r  t e c h n o l o g y  b a s e  p r o g r a m s  and  to  s e r v e  as a

y a r d s t i c k  in  a s s e s s i n g  h o w  w e l l  p r o p o s e d  a n d  o n — g o i n g

e f f o r t s  a d d re s s  U S A F  N e e d s .  T h e s e  g o a l s  w h i c h  a r e  d e r i v e d

f r o m  t h e  v a r i o u s  h i g h e r  h e a d q u a r t e r s  p l a n n i n g  g u i d a n c e

d o c u m e n t s  e . g .  The  P r o g r a m  P l a n n i n g  and G u i d a n c e  M e m o r a n d u m

( P P G M ) , t h e  J o i n t  R e s e a r c h  a n d  D e v e l o p m e n t  O b j e c t i v e

D o c u m e n t  ( J R D O D ) , P r o g r a m  M a n a g e m e n t  D i r e c t i v e s  ( P M D s )

e t c ;  a r e  d i v i d e d  i n t o  t h e  c l a s s i c  areas of:

S t r a t e g ic O f f e n s e
Strateg ic Defense
Tactical Warfare
A i r l i f t
C o m m a n d  C o n t r o l  a n d  C o m m u n i c a t i o n s
R e c o n n a i s s a n c e
M i s s i o n  S u p p o r t  ( 1) .

General goals are then stated within each of these such as:

Provide bomber flexibility
I m p r o v e  b a l l i s t i c  m i s s i l e  t h r o w  w e i g h t
I m p r o v e  b o m b e r  r a n g e / p a y — l o a d
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System concepts or preferred solutions are purposel y

a v o i d e d  t o  e n c o u r a g e  p l a n n e r s  a n d  technologists to conceive

analyze and propose innoviative technology efforts to solve

p r e s s i n g  A i r  F o r c e  P r o b l e m s .

To t r a n s l a t e  t h e  Development Goals provided by th e

AFSC planners into a structured program , the Director of

Laboratories instituted a Command—wide procedure for the

review of exp loratory and non—system advanced development.

The T e c h n o l o g y  I n v e s t m e n t  S t r a t e g y  l o o k s  a t  e a c h  a c t i v i t y

in the laboratory, compares it with Air Force mission needs

a n d  e v a l u a t e s  t h e  c o n t r i b u t i o n  m a d e  b y that program to the

f i l l i n g  of  t h o s e  n e e d s .  The  o b j e c t i v e  is to provide a

s y s t e m a t i c  a p p r o a c h  t o  t h e  a l l o c a t i o n  of exp l o r a t o r y  a n d

a d v a n c e d  d e v e l o p m e n t  r e s o u r c e s  and  b y so d o i n g  i m p r e s s

h i gh e r  h e a d q u a r t e r s , O f f i c e  of the Secretary of Defense

( O S D )  a n d  Congress that AFSC knows what i t  is d o i n g  a n d

wh y.U7~~ in view of the complex nature of the technology

base programs , the primary value to be derived from the

investment Strategy effort is the dial og among the

laboratories and between the laboratories and development

p lanners at hi gher headquarters. This dialog should

contribute to the development of a corp ora e attitude

within the laboratory community and incre ase laboratory

orientation towards Air Force requ irem en ts .~~
’
~~~
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T h e s e  m a n a g e m e n t  a c t i o n s , p o l i c i e s  a n d  p r o c e d u r e s

f o r m  t h e  basis for the current USAF techn ology base

management approach. We shall now l o o k  m o r e  d e e p l y a t

their potential effectiveness in solving the communication

and technology transfer “problem ”.
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CAMOUFLAGE AND ROADBLOCK FACTORS

In the process of organizing to accomp lish a n y

— e n d e a v o r  in  t h e  G o v e r n m e n t , i t  is a x i o m a t i c  t h a t  w h a t e v e r

i s  d o n e  w i l l  h a v e  s o m e  e l e m e n t s  of e f f i c i e n c y  b u t  t h a t  t h o s e

e l e m e n t s  w Ill be totall y obscured b y extraneous actions that add

n o t h i n g  t o  t h e  accomplishment of the mission. I t  is a l s o

a x i o m a t i c  t h a t  w h a t e v e r  15 d o n e  w i l l  c o n c e n t r a t e  on t h e  m o s t

e a s i l y i d e n t i f i e d  i s s u e s  and 9 0 %  o f  t h e  effort wIll be

e x p e n d e d  on 10% o f  t h e  p r o b l e m .  T h e s e  p h e n o m i n a  a r e  b o t h

a t  w o r k  in t h e  t e c h n o l o g y  b a s e  m a n a g e m e n t  of t h e  U S A F .  S o m e

p e r c e n t a g e  of t h e  m a n a g e m e n t  a c t i o n s  t a k e n , t o  d a t e , t o

s p e e d  t h e  f l o w  of technology into operational systems has

in  f a c t  b e e n  e f f e c t i v e .  A f a r  g r e a t e r  p e r c e n t a g e , h o w e v e r , h a s

m e r e l y  c l o u d e d  t h e  i s s u e  a n d  d i v e r t e d  m a n a g e m e n t  t a l e n t

a w a y  f r o m  working on the real roadblocks to the transition

of  t e c h n o l o g y .  B e f o r e  we c a n  ai~s w e r  the question of a r e a l

or imag ined technology transfer problem , we must first

identify the issues and assess our success or failure in

a d d r e s s i n g  t h e m .

The AFSC Laboratory Utilization Report correctly

i d e n t i fi e d  “ c o m m u n i c a t i o n s ” as t h e  p r i m a r y  r o a d b l o c k  t o

t e c h n o l o g y  t r a n s i t i o n .  U n f o r t u n a t e l y  t h e  communications

problem the report centered on was not broad enough to

encompass the whole technol ogy base management “system ” ,

nor did it contain the concept of motivation. In other words ,

23
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the best communications system ifl the world i5 nothing but a

circuit throug h which intelligence flows. If the intelligence

does not effect the desired response then the systen is

useless. The coysmunication s problem then should be stated

ifl these four communication/motivation groups:

— Group 1

Communications between the various elements of the

Air Force i.e. operational users , headquarters , acquisition

d i v i s i o n s , p r o g r a m  o f f i c e s  and l a b o r a t o r i e s

M o t i v a t i o n  of  t h e  laboratory to accomp lish the desired

t e c h n i c a l  e f f o r t

M o t i v a t i o n  of the program offices within the acquisition

division to use the laboratory product

— Group 2

C o m m u n i c a t i o n  b e t w e e n  T J S A F  and t h e  D O D  a n d  C o n g r e s s

Motivation of Congress to appropriate the “up front ”

resources necessary to demonstrate technology options

Motivation of DoD to allow the technology demonstrations

to accomp lish the demonstration mission without interference.

— Group 3

Communications with the contractor to let him know

what we want.

Motivation :f the contractor to produce the pro4uct

within the desired cost schedule and technical performance

goals.

24 
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— Group 4

C o m m u n i c a t i o n  with other Services

M o t i v a t i o n  o f  a l l  S e r v i c e s  t o  c r o s s  f e e d  t e c h n o l o g y

and  w o r k  t o w a r d  c o m m o n  s u b — s y s t e m  e q u i p m e n t .

We c a n  n ow  l o o k  a t  e a c h  of  t h e s e  g r o u p s  t o  d e t e r m i n e  i f  t h e

c o m m u n i c a t i o n  e l e m e n t  h a s  r e m o v e d  t h e  c a m o u f l a g e  a n d  t h e

m o t i v a t i o n  e l e m e n t  h a s  c l e a r e d  t h e  roadbl ock.

In G r o u p  1 , w i t h i n  t h e  A i r  F o r c e , t h e  s o l u t i o n  a p p l i e d

is t h e  c l a s s i c a l  a p p r o a c h  to a complex problem : reorganization

a n d  r e p e a t e d  r e v i e w .  L o o k i n g  a t  e a c h  of these solutions , the

a d d i t i o n  of a n o t h e r  m a n a g e m e n t  l a y e r  b e t w e e n  t h e  laboratory

a n d  i t s  c u s t o m e r , t h e  a c q u i s i t i o n  d i v i s i o n , o n l y s e r v e s  t o

a c e n t u a t e  t h e  p r o b l e m  of  i s o l a t i o n  of  t h e  t w o  g r o u p s .  Now

b o t h  g r o u p s , i . e .  t h e  i n d i v i d u a l  s p e c i a l i t y  l a b o r a t o r i e s  a n d

t h e  a c q u i s i t i o n  d i v i s io n s , h a v e  a b u f f e r  u p o n  w h i c h  t o  b l a m e

any communications breakdown . Conversely, both groups also

have a funnel that restricts the flow of information when they

do w i s h  t o  c o m m u i ~i c at e .  A d d e d  t o  t h i s  c a m o u f l a g e  f a c t o r

a r e  t h e  t h r e e  a s s e s s m c n t s/ r e v i e ws  t h a t  h a v e  b e e n  i m p l e m e n t e d

to communicate t h e  d e s i r e s  of t h e  c u s t o m e r  t o  t h e  l a b o r a t o r y

and the ideas of t h e  laboratory to the customer. These

could prove to be roadblock removers if the process of

assessment doesn ’ t breakd own into a test of wills at the

field level or a consti pation of the approval process at

th e hi gher headquarters.
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The impact of the system of development goals on the

motivation of the laboratory toward accomp lishing the most

desired technical effort is one of quandry . Considering

his program must be blessed by both the acquisition division

and the development planners at the head quarters , the

laboratory p lanner must make a decision to choose the

unstructured path of technology advancement that follows

the very broad guidelines of the development goals , or

the structured path of providing technical solution within

c e r t a i n  t i m e  and  cost constraints to a system program.

Either way one of t h e  two assessment groups will not

consider his program responsive. Added to this delima Is

the question of preparing an investment strategy that

conforms to desires of the Director of Laboratories at

RQ AFSC. A strategy that must brid ge the gap between

two functional offices without offending either and still

tell a coherent story to DoD and Congress. The DIrector

of Laboratories recognized thIs problem and the limitations

of investment strategy when in his FY 78/79 Investment

Strategy Stud y Report he stated:

“. • .even when all of these criteria
(accuracy, validity, objectivity) are met , all
models used for evaluation still fall
considerably short of rep licating the real
world. Stud y methodologies , no matter how
comp lex , cannot contain all of the variables
which influence decision making ” . (17 :)

In other words , it doesn ’ t make sense to use a micrometer

on a doug hnut.
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On the positive side , i t sh ou l d  also be pointed out that

f o r c i n g  t h e  l a b o r a t o r y  t o  d e a l  w i t h  t h e  a c q u i s i t i o n  d i v i si o n

~ n a s e l l e r  t o  c u s t o m e r  b a s i s  nas removed or at least

diminished one source of roadblock previousl y experienced.

In the past , t h e  l a b o r a t o r y  c o m m a n d e r , a n d  i n d e e d  t h e  w h o l e

labora tory structure , has been mo tivated toward making the

opera tional user (StrategIc Air Command , Tactical Air Command ,

Aer ospace Defense Command and Mil itary Ai r Command) the “c u s to m e r ”

in their p lanning when in fac t their customer was the

acq uisition division. This situation was analogus to

t h e  t i r e  or ba tt e r y  m a n u f a c tu r e r t r y ing to convince the new

car buyer that he should demand their product when it will

be GM or Ford who will actuall y build and eq ui p the machine.

This p laced the acquisition division in direct compet ition

wi th the laboratory and in conflict over who should receive

the credit for innovation and technological advance.

C h a n g ing the orientation of the laboratory should remove

the roadbl ock.

Motivation of the program manager in an acquisition

division to use the laboratory product has been and is

s t i l l  v e r y  low. This has been the result of three key

fac tors. The first is a lack of management consist ancy in

the laboratory. Program management and pr og r a m  m a n a g e r s  a t

the laboratories are technolog is ts. As several authors

have poin Led out , this does not lead to toug h m i n d e d

m a n a g e m e n t te c h n i ques in cost , s c h e d u l e  o r c o n f i gura tion

con trol. In fact , those skills are not onl y l a c k i n g  in

27
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t h e  p e o p le m a n a g i n g  p r o g r a m s , t h e y  a r e  n o t  t h e  t y p e  of  s k i l l

the laboratory environment propogates. Peop le are hired in

t he l a b o r a to r y  for their technical expertise , are forced

t o  a l s o  p e r f o r m  t h e  f u n c t i o n  of a program manager and are

s o u n d l y c o n d e m e d  w h e n  p r o g r a m s  a r e  n o t  m a n a g e d  w e l l .  A n o t h e r

f a c e t  of  t h i s  f i r s t  k e y  f a c t o r  is t h e  r a t h e r  c a p r i c i o u s  w ay  in

w h i c h  p r o g r a m  f u n d i n g  f o r  t e c h n o l o g y  b a s e  e f f o r t s  c h a n g e s  on an

overni gh t basis. This lack of stabilit y in s c h e d u l e  and

p r o g r a m  l e a v e s  t h e  s y s t e m  p r o g r a m  m a n a g e r  w i t h  l i t t l e, I f

a n y ,  g u a r a n t e e  t h a t  t e c h n o l o g y  f u n d s  s u p p o r t i n g  h i s  p r o g r a m

will no t be used to cover an unfunded requirement on another

sys tem. The tendency to mortga ge the future to pay for the

p resent is all to prevalent.

The sec ond key  fac tor is the pressure on program managers

t o  u s e  “ o f f — t h e — s h e l f ”  h a r d w a r e  in  l i e u  of  n e w  t e c h n o l o gy .

While this would , on the s u r f a c e , appear to reduce risk ,

t h e  a d v o c a t e  of o f f — t h e — s h e l f  h a r d w a r e  f o r  n e w  sy s t e m s

a p p lica tion seems to miss key aspects involved in the use

of  t h a t  h a r d w a r e .  F i r s t , t h e  h a r d w a r e  w a s  d e sI g n e d  f o r

some other sys tem operating in some other environment and ,

th e r e f o r e , is no t optimized for the n e w  a p p l i c a t i o n .  T h i s

leads to reliability and performance problems. Second , no

advantage r return on investment is extracted from the

te c h n o l o g y  development reso urces expended in the field.

T h u s , t h e  g a p  be tween system capability and the advancing

t e c h n o l o g i c a l  t h r e a t  w i d e n s  w h i l e  t e c h n o l o g y  t r a n s f e r  r a t e  d r o p s .
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F i n a l l y ,  s i n c e  t h e  h a r d w a r e  w a s  n o t  d e s i g n e d  f o r  t h e

a p p lica tion , the program has to either build an interface

or m o d i f y t h e  o f f — t h e — s h e l f  t o  f i t , a n d  t h e  p r o g r a m  m a n a g e r

iS backed into a research and developmen t effort anyway.

Use of off—the—shelf also leads to a decending sp i r a l

t h a t  c h o k e s  o f f  t e c h n o l o g y  t r a n s f e r :

— T e c h n o l o g y  p r o g r a m s  a r e  e v a l u a t e d  on t h e  a m o u n t

of technology transitioned

— Hi g h t r a n s i t i o n  m e a n s  m o r e  d o l l a r s  a n d  mo~~~ w o r k

— Systems on the other hand , a r e  e v a l u a t ed on l o w  r I s k

and , th e r e f ore , want to use demonstrated off—the—shelf

h a r d w a r e

— S y s t e m s  u s e  m o r e  o f f — t h e — s h e l f  a n d  t r a n s i t i o n

g o e s  d o w n

— T r a n s i t i o n  g o e s  d o w n  a n d  t e c h n o l o g y  b u d g e t s  go

d own

— Bud ge ts go down and less research and devel opment

is a c c o m p l i s h e d

— L e s s  r e s e a r c h  an d  d e v e l o p m e n t  a c c o m p l i s h e d  m e a n s

less dem onstrated technology

— L e s s  d e m o n s t r a te d  t e c h n o l o g y  m e a n s  m o r e  u s e  of

o f f — t h e — s h e l f  h a r d w a r e  . . . e t c .  e t c .  e t c .

The t h i r d  key  fac tor is reall y derived from the second

and that is program managers who push the state— of—the—art

and take risks are not rated hi g h l y in the minds of

t h e  h i g h e r  l e v e l  d e c i s i o n  m a k e r s .  C o n s e q u e n t l y ,  w h e n  a
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p r o g r a m  m a n a g e r  ~ 5 g i v e n  t h e  c h o i c e  of i m p r o v i n g  h i s  s y s t e m

performance by a large percentage at an increased risk , and

t a k i n g  m a r g i n a l  p e r f o r m a n c e  a t  l o w  r i s k , he  w i l l  p i c k  t h e  l o w

r i s k  e v e n  I f  t h e  c o s t  is t h e  s a m e .  T h i s  v e r y  c o n s e r v a t i v e

a p p r o a c h  d o e s  l e a d  t o  l o w  r i s k  p r o g r a m s , b u t  t h e  d o w n s t r e a m

p e n al i t i e s  a r e  n o t  a d e q u a t e l y a s s e s s e d .  These penalities are

part i cularly severe ifl the area of electronic warfare where a

chang ing threat dictates maximum capabilit y and flexibility to

c o p e  w I t h  t h e  n e x t  i n n o v a t i o n  on t h e  p a r t  of  t h e  e n e m y ,

a n d  m a r g i n a l  s y s t e m s  a r e  s u d d e n l y o b s o l e t e  b e f o r e  t h e y

are dep loyed.

Gr oup  2 , A-i r Force to DoD a n d  C o n g r e s s , p r e s e n t s  a

different cha llenge to the process of communication and

motivation. There success in eliminating the camouflage is all

important because it is the perceived amount of technology trans-

ition that drives the success of  f u n d i n g  r e q u e s t s .  A c t u a l

success in this g r o u p  h a s  b e e n  l e s s  t h a n  o v e r w h e l m i n g  because

t h e  A i r  F o r c e  h a s  n o t  a d e q u a t e l y  c o m m u n i c a t e d  t h e  b a s i c

r e a l i t i e s  of t e c h n o l o g y  b a s e  d e v e l o p m e n t  n o r  p r o v i d e d  a s o l i d

w a y  of  t r a c k i n g  t h e  end  i t e m  u s e  of t e c h n o l o g y  a l r e a d y

d e v e l o p e d .  T h e  f i v e  r e a l i t i e s  of  c o s t , c o m p l e x i t y ,

uncertainty, diversity and time must be understood before

rational decisions can be made. Technology is expensive.

To d e v e l o p  i t  t a k e s  t h e  b e s t  b r a i n s , and  a d e q u a t e  f u n d i n g

m u s t  be p r o v i d e d  i f  a n y  p r o g r e s s  is t o  be m a d e .
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T e c h n o l o g y  is a l s o  c o mp l e x .  One  l i n e  d e s c r i p t i o n s  c a n n o t

c o n v e y  t h e  n e c e s s a r y  i n f o r m a t i o n  on t h e  t h e o ry  a n d

a p p l i c a t i o n  of the particular techni que or system.

Technology base development does Involve uncertaint y. No

a m o u n t  o f  w a i t i n g  a r o u n d  a n d  e x t e n d i n g  p r o g r a m s  i5  g o I n g

t o  g i v e  y o u  a n o  r i s k  p r o g r a m . U n c e r t a i n i t y  m u s t  be

r e c o g n i z e d  as a v a l i d  a s p e c t  of t e c h n o l o g y  b a s e  d e v e l o p m e n t .

S o m e  t h i n g s  w I l l  f a i l , i f  t h e y  d o n ’ t , we a r e  n o t  p u s h i n g

h a r d  e n o u g h .  The  t e c h n o l o g y  r e q u i r e d  t o  s u p p o r t  m o d e r n

s y s t e m s  is as d i v e r s e  as  I t  is c o m p l e x .  E l i m i n a t i o n  of

o n e  f i e l d  of  e n d e a v o r  t o  m a i n t a i n  f u n d i n g  in a n o t h e r  iS

m o r e  d a m a g i n g  t h e  c u t t i n g  b o t h  b a c k .  T e c h n o l o g i c a l  b r e a k -

throug hs canno t be leg i s l a t ed , th e y  m u s t be a tt a i n e d  th r ou gh

c o n t i n u o u s  p e r s - i s t e n t  e f f o r t  a n d  t h e y  t a k e  t i m e .  C o n t i n u a l

tinkerIng with the technology base program will onl y slow the

p r o c e s s  a n d  l e a d  t o  h i g h e r  c o s t s .

The  i n v e s t m e n t  s t r a t e g y  s t u d i e s , p r o p e r l y h a n d l e d ,

c o u l d  p r o v i d e  t h e  e d u c a t i o n / c o m m u n i c a t i o n  s o u r c e  t o  emp h a s i z e

t h e  f i v e  r e a l i t i e s  a n d  t I e  t o g e t h e r  t h e  p r o g r e à s  of

t e c h n o l o g y  w i t h  o p e r a t i o n a l  a g r e e m e n t  a n d  s y s t e m s  d e v e l o p m e n t .

M o t i v a t i o n  t o  b o t h  C o n g r e s s  a n d  t h e  D o D  t o  p r o v i d e  t h e

f u n d i n g  n e e d e d  a n d  l a i s s e z — f a r e  m a n a g e m e n t  d e s i r e d , w i l l

o n l y c o m e  i f  c r e d i b i l i t y  is  e s t a b l i s h e d  a n d  c o n s i s t a n c y

of informa ti on is maintained.
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T h e  G r o u p  3 , A i r  F o r c e  t o  c o n t r a c t o r , c o m m u n i c a t i o n  a n d

m o t i v a t i o n  t a s k s  a r e  t h e  b e s t  u n d e r s t o o d , t h e  l e a s t  emp h a s i z e d ,

a n d  p o t e n t i a l l y the most productive of all the groups. Commun—

ic a L i o n~ with and motivation r.F t h e  c o n t r a c t o r  a r e  t h e  r e a l  k e y s

t o  s u c c e s s f u l  t r a n s i t i o n  of technolo gy. Basicall y ,  the

G o v e r n m e n t  h a s  t w o  w a y s  to communicate its needs to t h e

c o n t r a c t o r  a n d  t w o  w a y s  t o  m o t i v a t e  t h e  c o n t r a ct o r  t o w a r d

a m o r e  e f f i c i e n t  u s e  of  the  t e c h n o l o g y  base in sys tems

d e v e l o p m e n t .  The  G o v e r n m e n t  c o m m u n i c a t e s  i t s  n e e d s  t h r o u g h

f o r m a l  requests for propos als (RFP) and throug h the  r e v i e w

and a p p r o v a l  of c o n t r a c t o r  I n d e p e n d e n t  R e s e a r c h  a n d

D e v e l o p m e n t  ( I R & D ) .  M o t i v a t i o n  of the contractor is

accomp lished through competition and incentives . M a j o r

c h a n g e s  a r e  n e c e s s a r y  in e a c h  of t h e s e  a r e a s  if  we a r e

to  m a k e  t h e  m a x i m u m  u s e  of  o u r  t e c h n o l o g y  b a s e  r e s e r v e s .

The  p r e p a r a t i o n  of R F P 5  a n d  w h a t  t h e y  s h o u l d

s p e c i f y iS a m a j o r  s o u r c e  of  c o n t r o v e r s y  t h a t  e x c e e d s  t h e

s c o p e  of t h i s  p a p e r .  S u f f i c e  t o  s a y  t h a t  i f  t h e  R F P

a n d  s u b s e q u e n t  c o n t r a c t  r e f l e c t the c h a ng e s  t o be

rec ommended ifl this paper , th e y  w i l l  h a v e  m ade  th e i r

c ontr Ibution to increased efficiency of technology

t r a n s i t i o n. -

— Discu ssion of the remaining three top ics is so in ter-

twined that seperation of the communication function from

32
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t h e  m o t i v a t i o n  f u n c t i o n  Is i m p o s s i b l e .  We w I l l  t h e n  l o o k  a t

I R & D , c o m p e t i t i o n  a n d  i n c e n t i v e s  i n d i vI d u a l l y ,  b u t  w i t h

r e f e r e n c e  b a c k  and  f o r t h  t o  e a c h  o n e .

I R & D  h a s  p r o v i d e d  b o t h  a c o m m u n i c a t i o n  a n d  m o t i v a t i o n

func tion since its inception. Essent iall y ,  the contractor

pr op o ses  t o do w o rk  on h i s  own t o b e t t e r  h i s  c o m p e t i t i v e

p o s i t i o n  and  t h e  G o v e r n m e n t  g i v e s  i t s  g u i d a n c e  t o  a s s u r e  t h e

c o n t r a c t o r  iS w o r k i n g  in areas of maximum interest. Wh Ile

t h i s  p r o c e s s  h a s  w o r k e d  r e a s o n a b l y w e l l  ifl t h e  p a s t , t h e

t i m e  h a s  c o m e  w h e n  t h e  G o v e r n m e n t  c a n  no  l o n g e r  a f f o r d

this procedure. Technology is now too expensive to allow

hel ter skelter IR&D in which many contractors make a small

in”es tment in a large number of technology areas just to

keep co mpetitive. This is not and will not produce the

d e sI r e d  l e v e l  of t e c h n o l o g y  a d v a n c e m e n t  n o r  u t i ] i z a t i o n .

The  s t a r k  r e a l i t y  of t h e  s i t u a t i o n  is t h a t  t h e  n e e d  f o r

t e c h n o l ogy  base developmen t and transition does not allow

the luxury of ga mbling on the fact that unstructured IR&D will

ei ther produce the technology or keep companies competent to

c o m p e t e .  A m a j o r  c h a n g e  in  p h i l o s op h l y is r e q u i r e d  i f

I R & D  i s  to  c o n t i n u e  as a v i a b l e  e n t i t y .

In the same lig ht , o u r  c o n c e p t of c o m p e t i t i on h a s

and  m u s t  c o n t i n u e  t o  c h a n g e .  C r i t i c a l  t o  t h i s  c h a n g e  a r e

the continued and increased use of c o m p e t i t i v e  p r o t o t y p e s ,

imp leme ntation of p r e f e r r e d  procure ments and eliminat ion of
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p o or  p e r f o r m e r s  f r o m  q u a l i f i e d  c o n t r a c t o r s  l i s t i n g s .  The

c o m p e t i t i v e  p r o t o t y p e  c o n c ep t  or “ f l y — b e f o r e — b u y ” h a s  s p r e a d

t o  s e v e r a l  of t h e  m a j o r  t e c h n o l o g y  a r e a s  as i n d i c a t e d  in

AFSCP 800—3:

“ T h e  a p p r o a c h  n o w  c o n s i d e r e d  m o r e  s u i t a b l e
for system acquisition includes increased use
of pro totypes or models geared to desi gn
e v a l u a t ion , p e r f o r m a n c e , and p r o d u c t i on
p o t e n t i a l .  D e v e l o p m e n t  p r o t o t y p e s  v a r y  f r o m
a b r e a d b o a r d  of a sy s t e m  or t e c h n i q u e s
a s s o c i a t e d  w i t h  a f l y i n g  l a b o r a t o r y  t o
co m p le te f l y ing pro totypes ” . (3:3—20)

The  key  i s s u e  in d e v e l o p m e n t  p r o t o t y p e s  is  t o  k e e p  c o m p e t i t i o n

alive be tween the contractors as long as possible , n a r r o w i n g

the field to a sing le con tractor at the last possible moment.

This brings up the second item , the c o n c e p t o f p r e f e r r e d

procurement.

P r e f e r r e d  pr ocurement is nothing more than a comm ittment

on the part of the Government to procure production quantities

fr om one of the successful advanced development prototype

c ont r a c t o r s .  WhIle this sounds simp le e n o u g h , p r o g r a m m a n a g e r s

have been reluc tant to award what amounts to a sole—source

con tract to the w inner of a prototype demonstration. The

advan tages of such a procedure so far outwe igh the possible

problems that as technology b e c o m e s  m o r e  e x p e n s i v e  and

advanced it will virtuall y become a way of life. Typicall y ,

the benefits can be described as follows:

— L o n g  r a n g e  p l an n i n g  b y the eng i n e e r i n g  d e v e l o p m e n t

(full scale developmen t) agency or program office becomes a

grea t deal easier because something is known about the

follow—on effort.
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— T r a n s i t i o n  of t e c h n o l o g y  is guarenteed this will

h e l p to alleviate the long lead time currentl y experienced

bef ore technolo gy transitions into systems , and  the “not—

inven ted—here ” feeling of the acquisition division .

— Competition is real not apparent. Onl y th o s e

c o n t r a c t ors  t r u l y q u a l i f i e d  b y v i r tue of h a v i n g  built

hardware can c ompete .

— IR&D wIll improve because the contractor will

foc us on the things he does well . Losers in the

ori g inal compe tition identif y their weak areas and can

change the direction of th ir goals to coincide with their

talen ts.

— Be tt er log is tic planning can be implemented because

the log is ti t i o n  is aware of what to expect and a certain

amo u n t o f l o n g  r a n g e  p lanning ca n be imp lemented.

— Improved incentive for the contractor to give I L

his bes t effort because he sees the producti on effort as a

so urce of revenue and profit. It also allows him to focus on

real business thus lowering his overhead through increased

efficiency, f e w e r  p e op le and fewer false starts .

Elimination of poor performers from the qualified

bidders list is no thing more than toug h minde l management.

In our desire to maintain competition and a broad

indus trial base the Government has unwillin g ly f o s te r e d  and

even preserved companies long af ter they should have gone

broke. We can look at the example of jet engine technology
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a n d  h o w  i t  t r a n s i t i o n s.  W h i l e  t h e r e  a r e  s m a l l  s u b — c o n t r a c t o r s

who build specialized parts of the eng ine , virtually all

US aircraft eng ines are built by General Electric or Pratt and

Whitney. Poor performers in the jet eng ine business were

weeded out years ago and are now either concentrating on

other fields or are out of business . Technology in jet

eng ines , therefore , has a guaranteed transition path.

Avionics , of course , is a much more diverse field and

to say we could ever get down to just two suppliers , would

not be practical. However , it must be recognized that the

taJent pool is fi oi te , and cpreading that talent pool

across many many companies dilutes , defocuses and degrades

our technology base development and transition efforts. We

can no longer afford to maintain every company with a volt-

meter on our qualified bidder ’ s list regardless of their

past performance.

While it cannot be den ied that competition iS a great

incentive for contractors to perform , there are some

additional incentive techni ques used after the contract is

si gned. All the incentive techni ques are based on the

concept that the contractor ’s basic motivation is to make a

profit and b y giving more profit for desired results the

Government values and taking away profit for undesirable results ,

the Government will obtain a better product. Unfortunatel y in

the technology transition environment of advanced and engineer-

ing development , none of the techniques work.
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The reasons none of the incentives work are first ,

while the end objective of any company is to make a profit ,

t h e  i n t e r m e d i a t e  o b j e c t i v e  d u r i n g  the technology development

and transition phase is to survive. Survival means a potentIal

f o r  a p r o d u c t i o n  c o n t r a c t  a n d  p r o d u c t i o n  contracts are where

profit is to be made. It follows t h e n , that to survive one

must participate , to partici pate one must win contracts , and

to W i fl contracts one must have a competitive price. This focus

on p r i c e  ‘h e n  is the s e c o n d  reason: the contractor will

always sc ope the bid to the money available. This makes the

e n t i r e  c o n t r a c t  somewhat artifical and hardl y wor th a p p l y i ng

v e r y  p r e c i s e  i n c e n t i v e  c r i t e r i a  ( t h e  m i c r o m e t e r  on t h e

doug hnut again). This brings up the third reason: the

Government cannot afford to make the incentive profits large

e n o u g h , in an advanced or eng i n e e r i n g  d e v e l o pmen t c o n t r a c t ,

to exert much more than gentle pressure on the contractor.

A maximum profit of $2 million on a $20 m illion contract

w h I l e  a s i g n i f i c a n t  a m o u n t  of m o n e y ,  pales in the shadow

o f  a b i l l i o n  dollar production and support contract.

Finall y, even the negative incentive of t h e  f i r m  f i x e d

price (FFP) contract has not worked well as a tech nology

transition device because of the psychology of failure.

Contractors do not wish to gamble on new technology If the

possibility of b oth failure and loss of profits exists.

B o t h  of t h e s e  n e g a t i v e  f a c to r s  a r e  p r e s e n t  in FFP contracting.
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It is evident from this discussion of contractor

incen tives that some new or different form of contractin g Is

warran ted. It is beyond the scope of this paper to describe

an entirely new techni que , but a general philosop ly can be

discussed based on concepts alread y available wi thin the

limits of the Armed Services Procurement Regulation. Briefl y,

the approach would be to structure the contract such that the

foc us on loss of p r o f i t of  a f i x e d  price con tract iS combined

with the flexibility in technical innovation of a cost contract.

The contractor would share the risk or “b et ” on those things he

is expert at by bidding fixed price. The contract would be

multi—p hased and provision for renegoiati on of the next

phase price based on p r e v i o u s  phase res ults would be

included . This would limit the contractor ’s potential for

losses while maintaining Government control of contract

price. Things over which the contractor has no contr o l

would be contr octed on a cost—p lus—no—fee basis. Thus , his f.~c

is derived soley from those areas in which he has expertise

and assumes risk , but he is not assuming so much risk that h ’

will trade away technology or improved performance.

Opportunity for technology transition in Group 4, that of

interse rvice communications and motivation , is virtuall y

untapped. While some joint programs do exist , they are

constantly bombarded b y the parochial interests -‘f each

Service and if they succeed it is in sp ite f , n o t because

38 

-~~~~~~~~~~~ 

- - - ----- ----- - -- ----
.-— -—----_--—----5- —---— ------ ---~~~~~~ - - — -__— - - -- —

~~~~~~~~~~~~~~ --.--~~~~~~~~~-



-55--- ------ --- --------------—v — - ~~~7 ..r_ ~~~~~~~~~~~~~~~~~~~ ‘ ~~~~~~~~~~~~~~ — 9---r- - -‘—-V 
1

of  t h e  m a n a g e m e n t  p r a c t i c e s  of  t h e  i n d i v i d u a l  S e r v i c e s .

More likel y, any transition that does take place iS done

b y the contractor throug h the medium of selling the same

technology to two or more Services. While this does

a c c o m p l i s h  a l a r g e  a m o u n t  of  t r a n s i t i o n , t h e  e x p e n s e  i s

s t a g g e r i n g .  We c a n  n o  l o n g e r  a f f o r d  t e c h n o l o g y  t h a t  is

p a i n t e d  b l u e  f o r  t h e  A i r  F o r c e , g r e y  f o r  t h e  N a v y  a n d  g r e e n

for the Army. Motivation in this area is part of the

charter of the Director of Defense Research and Eng ineering,

b u t  p r u d e n t  m a n a g e m e n t  on t h e  p a r t  of  t h e  A~~r F o r c e  w o u l d

d i c t a t e  an e x p a n d e d  i n t e r e s t  in t h e  l ah o r a t o r y  a c t i v i t i e s

of  t h e  ot 1~e r  S e r v i c e s .
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C O N C L U S I O N S  A N D  R E C O M M E N D A T I O N S

Conclusions

This paper started with the thoug ht that if there was a

“problem ” of technology transfer it may have real and

imag ina ry parts. From the discussions of t h e  v a r i o u s

Service approaches , the camouflage factors and the road-

b l o c k s , it can be seen that the real problems of technology

transfer are to maximize the process and communicate the

s u c c e s s  to  h i g h e r  a u t h o r i t y .  The  i m a g i n a r y  p a r t  is t h e

n o t i o n  t h a t  t h e  S e r v i c e s  h a v e  d o n e  n o t h i n g  about it . This

is n o t  t o  s a y  that the process cannot be improved , it can.

Bu t improvement will onl y come wi th radical change to our

way of thinking and DoD contracting .

F r o m  the f o r e g o i n g  disc ussion , we can draw the following

c o n c l u s i o n s :

— Technology transition may not be the best measure

of meri t for the evaluation of technolog y base pr ograms ,

bu t it is the one DoD and Congress understand. It behooves

us , th e r e f o r e , to concentrate on the communication of successes.

— All three Services have worthwhile aspects of their

technology base management programs and the movement

t o w a r d  m o r e  u s e  o f  c o m p e t i t i v e  p r o t o t y p e s  is a p o s i t i v e

f a c t o r  in  t e c h n o l o g y  t r a n s i t i o n .

— More than enoug h organization , d o c u m e n t a t i o n ,

assessment and review procedures exist for the Air Force to
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as sute that the laboratories are focused on the needed

technology base efforts.

— No real structure exists , h o w e v e r , f o r  the

formal commitment of technology based p r o g r a m s t o

transition to system programs upon successful demonstration.

— Communications between and motivation of the

laboratories , a system program office , DoD , Congress and

c o n t r a c t o r s  a r e  the k e y  f a c t o r s  in  t e c h n o l o g y  t r a n s i t i o n;

not the technology itself.

— The off—the—shelf syndrome must be supplemented

b y increased use of c ompetitive protot ypes and preferred

p r o c u r e m e n t .

— The current concept of IR&D must be changed

and structured to focus on specific problems that relate to

the individual company expertise.

— C o m p e t i t i o n  m u s t  be m aintained as long as possible

in  t h e  d e v e l o p m e n t  c y c l e .

— More stringent rules must be applied to the

evalua tion of qualified bidders , and poo r performers deleted.

— The  s t r u c t u r e  of i n c e n t i v e s  m u s t  c o n t i n u e  t o

evolve new , more relevent incentive contracting techni ques

that neither threaten ruin to the contractor or exorbitant

prices to the Government.

— There is virtuall y no formal cross feed of

technology between the Services except through contractors

and professional soci ties.
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R e c o m m e n d a t i o n s

From the dlscus sion and the conclusions drawn above ,

the folowing recommendations are made:

(1) Use the investment strategy d o c u m en t th r o u g h ou t

the Government and Congress as the baseline for information

about the succ~~sses of çhe program and the reasons it should

continue. 
-

(2) Reorien t Air Force thinking toward long range

p lanning on the lines used b y the Army and Navy. As part

of the assessment process from the acquisition division ,

r e q u i r e  a p r o j e c t  ho m e and f u n d i n g  be identified to ass ure

that funds are programmed in the outyears and no transition

g a p  is experienced.

(3) ElimIna te intermediate layers between the

labora tory and the acquisition division and either return

c ontrol of advanced development funding to the acquisition

division or make the individual laboratory commanders

d i r e c t l y responsible to the acquisi tion division commanders.

(4) Orient laboratory technology base management techni ques

al ong program office lines to ease the communications process ,

i.e. use of cost and schedule reporting, confi guration tracking

and control , and desi gn review; and fence the advanced devel—

opm ent budget to prevent raids on the project resources b y

system programs.

(5) De—emphasize the use of off—the—shelf and return

to the concept of up—to—date avionics technology for new

aircraft.
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Aircraf t like the F—l 6 are not built using old wing parts

fro m F— 86s , and  th e r e  is no reason to treat avionics

any differentl y ,  if adequate competitive prototyp lng iS done .

kinds of projects.

(6) Develop new procedures in IR&D aimed at a more

s t r u c t u r ed a p p r o a c h  tha t emp hasises G overnment requirements

rather than maintenance of the industrial base.

(7) Initiate the concept of preferred procurement

i~ w h i c h  onl y th o s e  c on t r a c t o r s  wh o b u i l d  s u c c e s s f u l

p r o t o t y p e s  a r e  g u a r a n t e e d  t h a t  t h e y  w i l l  be t h e  c o m p a n i e s

bidding on a par ticular production program.

(8) Improve procedures for evalua tion of qualified

bidders to eliminate those with poor pe rformance records.

( 9 )  Direct the use of contracts that share the risk

b e t w e e n  t h e  G o v e r n m e n t  a n d  t h e  c o n t r a c t o r  a n d  d r o p  a l l  f o r m s

of  t e c h n i c a l  p e r f o r m a n c e  a n d  s c h e d u l e  i n c e n t i v e s  in a d v a n c e d

and eng ineering development contracts.

(10) Integrate mandatory evaluati on ~o f  the

technology available from other Service laboratorIes in all

assessments of advanced and eng ineering development

proposed programs.
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