
I ,ZAD A038 003 DEFENSE SYSTEMS MANAGEMENT COIL FORT RELVOIR VA F/s 5/1
AN ANALYSIS OF THE ORGANIZATIONAL ALIGNMENT OF THE AIR FORCE LA—ETC(tJ)
NOV 76 C C HANSULT

UNCLASSIFIED NL

I

• 1
END

DATE
FILMED

Pt



I .0 ~: ~
L:: ~~~

~ ~I I ~~ ilIll~0

IIII~8

u~ll 
I fl~fl~.4 uIi~i~



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

(

-———. 

( I

,
~~
‘ r r~i r ,~ r ~~N L)~

i r~Z1øIfl~s V~
’
~~~~~ZIØ

M~r1AGC 1VICI;T COLLCGC

PROGR IM M~N~Gdid~iT COUk~~
INDN~DU~L STUDY PkOGR1IM

A 4  ANALYSIS OF THE ORG~NIZATI ONA L
ALIGNMENT OF THE AIR FORCE L.~BORATORY SYSTEM

STUDY PRfl ’ ECT PE~ H RT
PMC 76 -2

Char1e~ C. Hansu~~Lt Col ISAF

FORT BCL’~OIR, ‘..i IRC tN~4 29060 D D C



r —.-.-,-- 
- . -  

~~

.. .

5ECU Ft ITY CLASSIF ICATI ON OF THIS P A GE  (H~ren Data Entered) 
_______________________________________

REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
I . RE,~~~~~~.MUMBE R 2. GOVT ACCESSION NO. ~~~~~~CiPIENTS CATALOG NUMBER

(~~
)

4. 1rr~~~
_
~

__= ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . ,~~. B1I~~~FO~~ T a PERIO OV ED

‘Student Project Re ~~ t . 76—2
J1N ANALYSIS OF THE ORGANIZATIONAL ALIGNMENT ! ___________________________

bF THE AIR FORCE LABORATORY SYSTEI ’ 6. PERFORMING ORG. R -

~ BER

7. A UTI~OR(.) , - - —m—___—_—--—--——~——— 8. BER (e)

~~~ flRA ~~~~~ C~~~~~~~~ T I’ 

(
~L2~4~

f ’/<;/ 2
-~~~~~~~~~ VNMING D~~DAM1J ~~~m~W~~4E AND ADDRESS 10. PRO GRAM ELEMEN T . PROJECT , TASK

AREA A WORK UNIT NUMBERS

DEFENSE SYSTEMS MANAGEMEN T COLLEGE
Fl’. BELVOIR) VA 22060 __________________________

7 1 . CONTROLLING OFFICE NAME AND ADDRESS 12 , REPORT DATE

76— 2
DEFENSE SYSTEMS MANAGEMENT COLLEGE 73. NUMBER OF PAGES
FT. BELVOIR, VA 22060 48

14. MONITORING AGENCY NAME & AD DRESS(II differen t from Control l in4 O f f i c e )  75 .  SECURITY CLASS. (of this report)

UNCLASS IFIED

15a . DECLASSIFICATION /DOWNGRADIN G
SCHEDULE

16. DISTRIBUTION STATEMENT (of this  Repo rt)

UNLIMITED

77. DISTRIBUTION STATEMENT (of lit . abs tract  entered in Block 20. f t  different from Report)

14. SUPPLEMENTARY NOTES

SEE ATTACHED SHEET

19. KEY WORDS (Continue on revere, side i i  necessary end iden t i fy  by block number)

SEE ATTACHED SHEET

20. ABSTRACT (Cent no. r.ver.. .f~~ if n.c...ary wd id.nafy by block number)

DO ~~~~~~~ 1473 EDITION OF V NOV 63 V S OBSOLETE

~~~~ ~~9 SECU RITY CLASSI F ICAT IO N OF THIS PAGE (B7t,n o ats Ent ered)

_ _  

____ j



V EFE N~ i S’~ STE . ~~~~~~ ~ I CC!. LF ; .

C~~~ i
I,’~’.Lr~J S OC ~~E C~ ‘“~~J Z A T T r L ~ C . : : . N T  OF THE A I R  FORCE LAEO RATORY SYSTE M .

~.CI H ) ~~

~ e~’~”’ in~ sr.~~’~ o f  L~~ ~~c~oiu ~~~~~~ ~~~ t:~~ o p -c r ;: j O ( I~ 1 o h ’  ~‘t  nI
.‘~ r ~~r~;’ 1~ ::~~~t r y  ~~~~~~~ ~() S1~~S ~~~~~ 1~~~~ O~~~t ~

‘ ‘, Lf l lL  U.n 1~’ r .
U 5 ~~rc; ,i’~~

’ c i  , is io ’  or~i to ( ‘/ .Th ,~, . r,1 nri orn~ n~z~ t i r~ 1 s t ruc tu re  vThich
; ,l1  1 ~~~~. cf ~n...:i in ~; .n er.v’i .‘~~

, . . . t  o t  thn !~e;.t ~~~~~~ 

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

‘ u s  s t ’~Hy r o c ~ 1~’z~ : t~~e n ’  ‘:~ ‘i :’. .i~: : a1 ~ ~~~~~~~~~~~~ ni~ t H ~ Air Form
L H I d )  L C r ..~~1 ~~~~t t t i

~ 1 t~ ie.~ r i ct 1~ ~~, C ~. ~ ‘
~~~ 

1
fl I U t dS ~ 1 i t u c~ i ~ H o

~~~~~~~~~~~~~~ ‘ . i t ~ ~~~~~~~~~~~~~~~~ ‘~~ i re  ~~~~ cycni ::~~~t 01 F ‘
~~ ? r :s r  

nc~’ u i t ’o :~. Th~ ~~ .~ ~ ~~~~ue  U .:‘J i , .
• tj~~’U ~~ ~~T. n:~~,n~~~~r L  .~~~) S C  Lh~ 1t .u r .~ .r : (~ , ! c ~~ r : .~~c ’~ s ~ va 1 iat ~~e ~~~~~~

~5~~’.’r i : ~~~~ zs ~~ t’~~c. : I i ’ I 1 c ~~:~~ l ’ ,’ . .
‘ i r  ‘.:‘ .~~c : ’~ ~~~~~~~~~ ~~

.‘ :‘ ..‘ ‘  . ~~~ ; . . ~ ~~~~~~~~ ;r; ~~~~~~~~~ i s  ~o: 1 ~~~~~ ~- 
~~~~~~~~~ ~L

’ 55  ‘.5 .  C~ Ui ~ i . . . 5 ~~~~~ 
,
~ ~ ~‘ ‘P~ ~~ ~~~~~~~~~~

.‘ :  
~~~~~~ ‘ .o r iT ~~~ I t .  .5 ~~~~~ ~~~~~~~~~ , . .~ : : . ~~~~L . — T

.
.

~

‘- - , • •
~ 

,
~ 1 ~~~~~~ s~~~~~ - s  ~ (~~~~~~~t~~~fl 5v~~

_ ’~~.’ : : r ’ ;
~ ’ u 5  t~’

i~~~~ C ,  ~~~ . ‘ 5 ~~~~’(’~, ~~~~~~ ., (~ t ‘i. ‘.1~~~ .. ,~~
‘ ‘ j ~~~~~~~~ ~~~~~~ 5 ’  ~

~~~ . . ~~~~ ~ ~. ~~ j  Ii ’ ’ ~ , ..~~~~: . . ,   ~
.. . s .. . .

.~ ~~ , ‘r ’~ ~~~ t i .. ._~~ ~~~~ 
‘ ‘ ‘ , ~‘ n I ~ .~

7 ’ ‘ 
~~~

‘ C l ~~~ i i ~ t n ~ s 5i ~~r •  re l iS t ’ - ~~~.“ t ’ i ,~ lV1l ’ 1 ~ r , ~~~5r~~~1
11. ‘ j . : . ~~

‘ . ‘ ~~~~~~ ~~~~~~ ~~~ ~ ~“o ‘ ci L. ~ ,2  i ”,~~ :) iSn (1’, 0
t I I I H” C .,. I r I 

~~ “ I. (i I —• 7)
t i t  ~i r 0 I ’ S  ~l C Ct  ~c ~‘O i L ii r

:i ~~ .. : ; ‘ n h ~~ t ; u ~~~~ ss an d  S t I i ~ 
. ,

~ t . ., I C~ .J u . ‘ i t t  ~~~~ ~~:

j~Tj7 
~

‘ ‘
~~ 

,~~~ ‘ ‘ ~ 

~~~~ 
~~~ 

“‘ ‘~~~ is~~~~t i s I l~ m ~~~~~~~
I .  , ‘ . ‘ p . ) ,  . . t .  Lc. ~ C~~i . . ~~~~~~~~~~~~~~~

~~~ 
. i u  1.~ ~~~~~ i,. , .

I 

I ~ 1 ~~r t~~ 1 u

—~ 
‘ 

, . 
I , ~. 1 (1 -

. 1 ( ‘ i ‘~~ . C~. i. ’. .

‘~~~~‘ “ 5 ’ _~’.



—
~~~~~~~~~~

-
~~~~

-—-- ---- .~~~~~~~~ =~~: 
‘
~ 

‘

AN ANALYSIS OF THE ORGANIZATIONAL

ALIGNMENT OF THE AIR FORCE LABORATORY SYSTEM

Study Project Report

Individual Study Program

I
Defense Systems Management College

Program Management Course

Class 76-2

l -
~~~ I~~

by 0
J~STiFIC*flOI ,, . ,,. , ..

Charles C. Hansult
Lt Col USAF

November 1976

I~~~~~~~~~ I~~~~~~~~~~~ J I

Study Project Adivosr L.. 
I

Colonel Robert Lucas , USAF

This study project report represents the views , conclusions and recomnienda-
tions of the author and does not necessaril y reflect the offici~ 1 opinion
of the Defense Systems Managemen t College or the Department of Defense

C

-



EXECUTIVE SUMMARY

This study project report is an analysis of the organizational

alignment of the Air Force laboratory structure and the potential impact

of realigning the structure by assigning the l aboratories directly to the

product di vi s ions .

This report is important to those invol ved in Air Force R&D management

because the l aboratories represent a valuable resource which , when properl y

utilized , can significantly enhance the systems acquisition process. Some

argue that maximum improvement could be realized by hard lining the

laboratories to the product divisions. Others argue that the short-term

benefits to be gained by a realignment would be more than offset by the

attendant costs .

This study project report addresses the forces which act on the

l aboratory system and the role of the system in the overall research ,

development , and systems acquisition process. The advantages and

disadvantages of a realignment and the importance of an independent

laboratory system are emphasized. Several conclusions are drawn , and

some specific i econ~nendations are provided .

The report is primarily based on published and unpublished documents.

and interviews with selected key individuals in the research , development ,

and acquisition community . Based on this information , the conclusions

are drawn that the laboratories are doing a good job and are responsive

to the needs of the product divisions. In spite of evidence to the

contrary , the opinion p~i’sists that the laboratories and product divisions

need to be more closel y coupled. Assi gning the laboratories to the product

11



divisions woul d improve plann ing and provide a closer l ink to the user.

Systems support and technology transfer woul d be enhanced , and the

laboratories would be kept in the mainstream of systems development

activities.

However, the advantages would be realized only at considerable cost.

The most serious costs would be the erosion of the technology base and the

loss of independence of the l aboratories. The technology base is essential

to provide long-term future capability , and independence is essential

to the credibility of the l aboratories. The best arrangemen t is one in

which the l aboratories come under the discipline of the product divisions

but continue to report to HQ AFSC. Laboratory resources can be made

available to the SPOs through col location and a matrix approach to program

management. -

The report recommends the retention of the present system except in

the specifi c cases of AFATL and RADC . The development goals and investment

strategy process should be further exploited. Under no circumstances

should attempts be made to pursue short-term gains at the expense of

future capability . A proper balance between the preservation of the

technology base and increased support to systems will more nearly optimize

- the use of the AFSC laboratory resources.

C
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INTRODUCTION

Purpose of the Study Project

The purpose of this study is to examine some of the factors which

affect the organizational alignment of the Air Force laboratory system,

to assess the impact of assigning the laboratories to the product

divisions , and to recommend an organizational structure which will be

effective in the environment of the next decade.

In order to improve the systems acquisition process , the Department

of Defense issued the directive , DODD 5000.1 , “Acquisition of Major

Defense Systems,” on 22 December 1975. DODD 5000.1 states :

Underl ying specific Defense systems developments
is the need for a strong and usable technology base.
This base will be maintained by conducting research
and advanced technology effort independent of specifi c
Defense systems development. (1:3)1

In the Air Force the development and maintenance of the technology

base is the responsibility of the laboratories assigned to the Air Force

Systems Command (AFSC). The key Air Force players in the acquisition

process include the AFSC product divisions and the systems program offices

(SPOs). The opinion is widely held that AFSC has not found the proper

interface between the systems development con~iiunity and the technology

development community . This report will address the nature of that

interface.

1This notation will be used throughout the report for sources of quotations
and major references. The first number is the source listed in the List
of References. The second number is the  page in the reference.
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Specifi c Goals of the Study Project

The specific goals of the study project include:

- Understand the role of research and development and the

laboratori es in the systems acquisition process.

- Ascertain if there is a need for closer coupl i ng between the

l aboratories and the product divisions.

- Examine some barriers to communication which hamper improved

relations between the SPOs , product divisions , and the laboratories .

- Determine the causes for constantly shifting emphasis on

research in the Air Force and show how this emphasis affects the organiza-

tional structure .

- Outline the advantages and disadvantages of assigning labora-

tories to the product divisions.

- Examine the need for independence of the laboratories.

- Determine which approach will better employ laboratory

resources in support of systems development acquisition while protecting

the technology base.

Scope and Limitations of the Study Project

Although the Department of Defense is concerned with the efficiency

and effectiveness of the laboratories throughout all of DOD , this study

- is limited to those Air Force laboratories which are normally associated

with the development of new systems for the Air Force. The aeromedical

laboratories ; those laboratories which do not receive funding and direction

through the Office of the Director of Science and Technology , HQ AFSC; and

the Federal Contract Research Centers are not included.

2

L _  ,
~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



The assumption is made that the reader is familiar with the

organizational structure and machinery of the AFSC systems acquisition

process.

Methodology~
The material for this study was gleaned from three major sources:

documentation such as letters , regulations , and reports; the author ’s

I - personal knowledge and experience; and interviews with appropriate

decision makers and recognized authorities .

One of the primary documentary sources used is the Report of the

Special Study Group on the Utilization of Air Force Laboratories (AFLUS).

This study was performed in 1974 in response to direction from the

Director of Defense Research and Eng ineering (DDR&E) to each of the

Assistant Service Secretaries for Research and Development. The services

were asked how to improve the manner in which the laboratories are

utilized and how to improve the management of the laboratories with the

objective of maximizing performance at whatever level of involvement

I results . (19:17) The AFLUS , under the leadership of Major Genera l Kenneth R.

Chapman , Commander , Air Force Eastern Test Range , Patrick AFB , Florida ,

was chartered to assess the present Air Force laboratory operation and

structure in terms of contribution of output to Air Force hardware and

- people programs and to suggest steps that could be taken to improve the

relevance and quality of the output while minimizing the cost of supporting

the laboratories. (19:17)

Another important dpcumentary source is material from a study on the

Air Force Systems Coniiiand repostu ring actions which were proposed for

FY 1976. This data is signif icant because the prima ry purpose of the3



proposed changes to the laboratory structure , both at the Electronics

Systems Division (ESD) and at the Aeronautical Systems Division (ASD),

was to align the laboratory effort more closely with the needs of the

product di visions. (2:TAB 4, p. 9)

The author also draws upon his experience in the Air Force labora tory

system —- both as a staff officer at the Air Force Materials Laboratory

and as the Executive Officer to the Director of Science and Technology ,

HQ AFSC. During three years in the capacity of Executive Officer , the

author had a working relationship with top and middle management people

in the laboratory , systems development , and development planning organiza-

tions of AFSC.

The most important and useful information was obtained through the

personal in terviews conducted with people who are intimately fam i liar with

all aspects of the issues involved . One could not expect to find more

knowledgea b le , highly qualified , erudite , and cooperative individuals

anywhere. Their contributions are especially si gnificant because their

opin ions are timely and perceptive. Since the issues here revolve around

people and attitudes , their insights provide an assessment to be found in

no other source .

C
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Definitions and Abbreviations

ADTC Armament Development and Test Center

AFAL Air Force Avionics Laboratory

AFAPL Air Force Aero-Propulsion Laboratory

AFAIL Air Force Armament Laboratory

AFCRL Air Force Cambridge Research Laboratories

AFFDL A i r  Force Fli g h t  Dynamics  Laboratory

AFHRL Air Force Human Resources Laboratory

AFGL Air Force Geophysics Laboratory

AFLUS Report of the Special Study Group on the Utilization of
Air Force Laboratories

AFML Air Force Materials Laboratory -

AFOSR Air Force Office of Scientific Research

AFRP L Air Force Rocket Propulsion Laborato ry

AFSC Air Force Systems Comman d

AFSC/DL Director of Science and Technology at HQ AFSC

AFSC/DLX Director of Plans and Programs at HQ AFSC

AFSC/SD Deputy Chief of Staff/Systems at HQ AFSC

AFSC/XR Deputy Chief of Staff/Development Plans at HQ AFSC

AFWAL Air Force Wr ight Aeronautical Laboratories

AFWL Air Force Weapons Laboratory

AMRL Aerospace Medical Research Labora tory
I

ASO Aeronautical Systems Division

C3 Command , Control and Communications

DCP Decision Coordinating Paper

DDR&E Director Defense Research and Eng i n e e r i n g

5



DDR&E (R&AT) Deputy Director Defense Research and Engineering for
Research and Advanced Technology

DSARC Defense Systems Acquisition Council

DOD Department of Defense

FJSRL Frank J. Seiler Research Laboratory

IR&D Independent Research and Development

PM Program Manager

PMO Program Management Office

R&D Research & Development

RADC Rome Air Development Center

SAFRD Assistant Secretary of the Air Force for Research &
Development

SAM School of Aerospace Medicine

Technology Base - The Research (6.1), Exploratory Develo pment (6.2), &
non-specific systems related Advanced Development (6.3A)
Programs

USAF/RD Deputy Chief of Staff/Research and Development at HQ USAF

6.1 Research Program

6.2 Exploratory Development

6.3 Advanced Development

6.3A Advanced Development not related to specifi c systems

6.4 Engineering Development

~ 
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SECTION II

BAC KGROUND

Role of Air Force Research & Development

According to the AFLUS , the prima ry mission of AFSC is to develop a’id

acquire new weapons systems for the Air Force. This is accomplished by the

SPOs in conjunction with industry . The secondary command mission is to

“advance aerospace science and technology .” (19:51) The laboratory

system is primarily intended to accomp lish the secondary command mission

through activity in the areas of basic research , exploratory development ,

and advanced development. The laboratories ’ secondary role is to support

the development and acquisition of systems .

As far back as 1960 there was uncertainty about the proper role of

research and development in the systems acquisition process. (16:5) The

concepts of basic research , app lied research (exploratory development),

advanced development , and direct support to Systems apply today as they

did then. Only the relative emphasis has changed. Indeed , as will be

discussed later , the relative emphasis is constantly changing. The best

one can hope to do is try to capture the proper role of Air Force research

and development at the time of interest. Of primary concern is the way the

Air Force laboratory system fits into the overall acquisition process.

Air Force Laboratory System

As a result of the AFLUS and AFSC reposturing actions , the Air Force

labora tory structure was realigned into the organizati on depicted in

Fi g1 re 1. Four of the technology laboratories at Wri ght-Patterson AFB .

Ohio , were reorganized into the  Air Forct~ Wright Aeronautical Laboratories 7
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(AFWAL ) in order to better serve as a technical center in support of ASD.

Al though they now report to HQ AFSC/DL through AFWAL , the Wright - Patterson

laboratori es have managed to retain their individual identities in spite

of the realignment.

The Air Force Office of Scientific Research (AFOSR) was designated

as the single manager of all 6.1 basic research. Most of the 6.1 work is

contracted to colleges , universities , and industry ; however , AFOSR funds

some 6.1 activity which is performed in-house at the various laboratories.

FJSRL, the only laboratory which is totally dedicated to 6.l,reports

directly to AFOSR.

The other laboratories of interest which do not report directly to DL

are RADC and AFATL. Al though not in the direct chain of command , DL does

retain technical cognizance and contro l of 6.1 , 6.2, and some 6.3 funding

for RADC and AFATL. These laboratories will be discussed in more detail

in Section III.

The AFLUS acknowledges the fact that the Air Force laboratory system

is widely thought to be the best in the Federal Government. The laborato-

ries are held in very high regard by their primary customer , the Air Force

systems development community . (19:59) Brigadier Genera l Gerald K.

Hendricks , the current Director of Science and Technology , points out that

the Air Force laboratories are organized to operate in a full spectrum

environment. They are involved from 6.1 basic research , through 6.2

exploratory development and 6.3 advanced development programs in support

of the technology base. In additi on , the laboratories provide direct

support to systems . (8:-)’

9
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As the Director of Science and Technology , Gen Hendricks wears two

hats. He is the equivalent of a Deputy Chief of Staff for Laboratories to

the Comander , AFSC, and he controls the majority of the 6.1 , 6.2, and

6.3A funds for the command. In his other capacity , Gen Hendricks serves as

the line commander of those laboratories which report to HQ AFSC/DL. He

has command authority over nine laboratories (including FJSRL) and AFOSR ,

6700 military and civilian personnel , and an annual budget of 704

million dollars . In addition , he has technical responsibility for the

effGrts of 2000 military and civilian personnel and a budget of 209

million dollars at AFATL and RADC. (6:-)

At the present time , the Air Force laboratories are institutionally

funded by sing le program eleme nts for each laboratory . AFGL , AFOSR , and

FJSRL are funded by 6.1 program elements; and the remainder are funded by

6.2 program elements . Approximately 50% of the program element funds go

to pay the salaries of the in-house civilian personnel . (19:42) In

comparison , the Navy laboratori es are industrially funded by their

customers . The Navy laboratories are, therefore , more closely associated

with the end products and the associated fol l ow-on support. The Navy is

organized to invent , put in the inventory , and support in the field.

A great deal of duplication from laboratory to laboratory results. (8:-)

The Air Force laboratory system is leaner and nore clearl y defined. It

cannot afford the luxury of duplication of effort. The onus for determining

emphasis is placed on the laboratory , not on the customer. Because of these

factors , Gen Hendricks believes that the Air Force laboratories compri se the

best system for generati r~g new technology among all the DOD laboratories

(8 : - )  -

10 
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Al though the laboratory commanders have a great deal of authority in

structuring their own projects and the interface with their customers ,

HQ AFSC exercises control through the budgetary process. The review and

approval chain for Air Force R&D programs extends from the individual

laboratories to DL , HQ AFSC , HQ USAF/RO , SAFRD , and DDR&E (R&AT). (19:42)

The objective that 70% of the effort be conducted extramurally and 30% be

conducted in-house has been achieved . (19:43) The labora tory directors also

have a small pot of discretionary funds with which they may exploit

particularly promising areas of technology . They are accountable onl y

to SAFRD for these funds. (19:42)

Role of the Air Force Laboratories

In order to fully assess the impact of altering the command alignment

of the laboratory structure , one must first have an understanding of the

basic role of the laboratories in the systems acquisition process. This

is easier said than done , however. There are almost as many perceptions

of wha t the laboratory roles are and ought to be as there are observers.

This section of the report will attempt to place the issue in perspective .

The present Director of Defense Research and Engineering, Dr. Ma l corr

Currie , has said on numerous occasions that the chief role of the DOD

laboratories is to make the DOD components “super educated buyers ” who

look to industry for ideas. (8:-) This is a widely held view which is

generally accepted. Unfortunatel y, it does not tell us enough.

The AFLUS report states that the Air Force laboratory complex is

intended to be a bridge connecting the advanced technology requirements of
C

Air Force system projects to the US industrial research and development

11



capability . The laboratories interpret the weapons system significance

of changing technology to the service users . They then interpret the service

needs to the industrial base. (19:40)

Air Force Regulation 80-3, “Management of Air Force In-House Research

and Development Laboratories ,” states that the in—house laboratory is a

designated organizational element established to provide the Air Force with

scientific , engineering, and analytical support in creating new weapons ,

vehicles , and equipment and in developing future concepts . (15:1)

AFR 80-3 outlines laboratory responsibilities as follows :

a. Assuring that critical discoveries , innovations , and invention s

are identified for rapid exploitation by the Air Force.

b. Participating in planning and implementation of the acquisition

of systems, subsystems , and equipment for use by the operational forces.

c. Resolving technical deficiencies encountered in development

programs .

d. Providing technical input to long-term military planning and

decision making.

e. Evaluating performance of military equipment. (15:2)

The AFLUS states that the accomplishment of the labora tories ’ prima ry

mission of maintaining a viable science and technology base has resulted

in the creation of small laboratory centers , each specializing in a

scientific discipline or technology appropriate to Air Force needs . Onl y

where the mission is broader in scope -- such as at RADC -- is a larger

organization necessary . (l9: c9) The study group sees these technical

centers as accomp lishing ‘two essential tasks: the prcniotion of new

technology relevant to the Air rorce mission and the transfer of techn oloqy

12



into Air Force systems and equipments . It is the latter area of technology

transfer which the group feels needs the most attention. (19:60 )

The perceived roles of the Air Force laboratories are generally

accepted to include :

a. The laboratories must hel p the AFSC product divisions to become

smart buyers . Gen Hendricks compares this to the shopper for an automobile

who has acquired considerable experience in the operation and maintenance

of his own car. He stays abreast of current technology and has a clear

idea of his requirements . This enables him to make intelligent tradeoffs

and be a smarter car buyer. In a similar vein , the laboratories help

AF.SC to stay sharp and awake. They are involved in the technology , and

they assume an active , participating role in the systems acquisition

process. (8:-) Colonel Patrick H. Caulfield , Director of Plans and Programs ,

AFSC/DLX , sees the l aboratory role in this area as providing advice and

consultation to the systems program directors , providing an active interface

with both the Air Force Logistics Command and the using commands , and

providing an independent assessment of the technical risk associated with

new systems in the DSARC . process. (6:-)

b. The laboratories must bring forth new technology . This include s

such diverse things as selecting potential high payoff technology for

development and then determining relevant app lications. (6:-) In

Gen Hendricks ’ opinion , laboratory involvement can make a significant

contribution to systems acquisition by providing technology options. To

be effective , these options must be made available to affect a timel y

transition to systems . (8:-) In order to accomplish this , the laboratorie s

must develop the appropriat~ 6.1 and 6.2 programs which will , in time ,
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present the technology options requi red. (6:-) Guidance and direction

are received by working closely with the systems developers and the using

commands in the preparation ~rvf definitization of operational requirements ,

statements of work , systems ;pecifications , requests for proposals , etc.

(6:-) (8:-)

c. The laboratories must serve as an educator in the research and

development arena. Col Caulfield points out that the laboratories have

historically served as a vehicle to introduce many new officers and

civilians to the research and development process. (6:-) The labora tories ,

more than any other AFSC organization , are able to introduce people to the

intracacies and peculiarities of the AFSC systems development mission. The

laboratories provide a transition for the young scientist or engineer from

the civilian univers i ty or industry environment to the military way of doing

business. After a tour in the laboratories , the individual is better

equipped4~ serve in a SPO or engineering support role. (10:-)

d. Th~\
laboratories must provide direct support to systems . In

this role the ‘I~boratories provide a cross-check of the work of the product

division systems engineers . They are available to consult on problems

as they arise or to otherwise assist the buyer as requested. This includes

such things as participation in desi gn reviews , source selection evaluations ,

failure analyses , etc. In these areas , Gen Hendricks ’ prime concern is that

the laboratories be given the opportunity to get in the act earl y, rather

than be called in to bail the developers out after the problems develop.

(8:-)

Thus far, the percei’ved roles of Air Force research and development

and the Air Force laboratory system have he~n di scusse d. In or der to
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ascertain the impact of realignin g the command lines of the existing

structure, one must first ascertain the reasons why such realignments are
often proposed . In Section Ill the need for closer coupling between
systems and the laboratories is discussed and examined in more detail.
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SECTION I I I

DISCUSSION

The Need for Closer Coupling

So far the discussion has centered on what the laboratory involvement

• i f l  ~‘1C systems acquisition process ought to be. Obviously, a problem is

believed to exist , or the subject would not be under constant scrutiny .

Dr. John Allen , DDR&E (R&AT), believes that the DOD laboratories are not

adequately participating in systems planning and acquisition. (13:22)

Dr. Allen strongly agrees with the following comment from a 1971 DDR&E

report:

When responsibil ity for systems performance rests
with a PM/SPO director and contractor , an in- house laboratory
exerts l ittle influence over the program -- when it does , it
is usually in an advisory role and after the program gets
into trou b le. The laborator ies ’ lack of direct involvemen t
inhibits their ability to give sound , useful , timely advice.
This management concept leaves little but job-shop or
fragmented work for the l aborator ies to do in systems
support (20:x)

Is Dr. Al l en alone in this perception? Apparently not , for the AFLUS

was conducted in 1974 in response to a memo to the services from DDR&E.

The charte red purpose of the Air Force Study Group was:

To assess the present Air Force laboratory operation and
• structure in terms of the contribution of the output to Air

Force hardwa re and peçple programs ; and to suggest steps that
could be taken to improve the relevance and quality of the
outpu t while minimizing the cost of supporting the laborato-
ries. (19:17)

The Study Group concluded that there is a need for closer ties to the

user of the product. The laboratories are not transferring their acquired

technology to Air Force ’systems with the effectivenes s believed possible.

(19:91 ) This problem is aggravated by the fact that laboratnry products
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are usually translated into systems app lications by those industrial fi rms

which do the development work throug h IR&D or under contract to the

laboratories . (19:65) It is difficult to get one contractor to accept

technology developed by another. Unless a contractor is comfortable

with the technology , by vir tue of the fact that he has experience with it ,

he is not going to propose it when attempting to secure a new development

effort. Very little confi dence is instilled by published technical reports

and in-plant demonstrations .

In addition , in spite of the fact that the laboratories are often

looked upon as a potential source of eng ineer i ng man powe r for the SPOs , most

of the in-house la boratories are not staffed , funded , or p ro perl y equipped

to provide much in the way of system support. (19:61) The overall break-

out of labora tory effort in 1974 was roughl y 90% applying and advancin g

technology and 10% direct systems support. (19:42) At ASD in FY 73 and

FY 74 the figure ran about 5.2% (19:61 ) There are those who contend that

this is woefull y inadequate. Finally, the AFLUS concludes that , “A closer ,

well-defined relationsh ip between product divisions and laboratories is

neede d. ” (19:93)

An opposing viewpoint contends that Air Force management is judging the

labora tories by short-term products while expecting long-term technology

breakthroughs . Concentration is devoted to detailed budget reviews with

N very l ittle consideration given to long-term needs. (19:60) This may be

due in part to the fact that very few high -level managers understand the

nuances of A ir flrce laboratory management.

Briga dier Genera l PMll ip N. Larsen , Deputy Chief of Staff for Systems .

HQ AFSC , essen t i a l l y shares this belief. Gen Larsen feels t h it  the 1a~ or i t c r~’
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role should be l imited to applied research , exploratory development , and

advanced development with systems app l i ca t ion i n min d ; bu t the la bora tories

should not become too directly involved in systems development per se. (12:-)

The correct degree of coup ling is illus trated by the procedure whereby the

product divisions prioritize and comment on all laboratory 6.3/6.4 programs ;

and the DCS/Plans and Prog rams , HQ AFSC , does the same for programs no t

specifically associated with any product division. (13:12)

Finally, Lieutenant Genera l James Stewart , Commander ASD , recentl y

expressed the opinion that the laboratories should resist the temptation

to become too closely coupled to systems development. He felt that the

laboratories shoul d concentrate on generic problems and avoid eng ineer i n g

development programs aimed at very narrow windows for specific systems . The

Electronically Agile Radar Program , which is a grow th opt ion being develo ped

at AFAL spec ifically for the B-i , is cited as an exam ple. (23:-)

In summa ry, while the need for increased interaction and coupling

between the laboratories and the product divisions is not univer sall y

perceived to exist , there is certainl y a strong body of opinion which

recognizes the need to do a better job.

Laboratory Support to Systems

Lest the reader believe that all is not well in the laboratory/

• production division relationship, at  this point it may be appropriate to

highlight so~ie areas where thin gs are going well. The laborator ies are

working closely with the SPOs in the development of systems specifications

for new programs , RFP p repara t i ons and cri tiques , source selec tion

evaluations, and assigned technical tasks --  both the planned and the

unplanne d variety . (8:-) The lahori tories are also working closely with
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the systems engineers in the functional organizations at the product

divisions. For example , at Wright-Patterson AFB the aircraft engine

specialists in the engineering directorate at ASD integrate their efforts

with the propulsion scientists and eng ineers of AFAPL. The result of this

integration will probably be an entirel y new approach to the management of

engine procurement through the crea t ion of an “Eng ine SPO .”

Not the least of the successes to date is the “investment strategy ”

process which has been developed to insure that the product divisions and

the development planners have the appropriate measure of control and the

opportunity to infl uence the expenditure of laboratory resources. The

devel opment planners of HQ AFSC and the product divisions prepare “develo p-

men t goals ” wh ich define the areas of interest and concentration for future

efforts . Then , in conjunc t ion with the la bora tory p lanners , the grou p

jointly determine s a mutuall y acceptable strategy for the inves tmen t of

laboratory resources . The resulting coordinated laboratory program should

accomplish the long-range objectives . DDR&E(R&AT) and SAFRD have expressed

great satisfaction with this approach to research planning.

The very serious operational problem posed by the catastrophic effect

of the collision of a bird with the canopy of an F - ill aircraft is an

example of a case where the SPOs do turn to th~ laboratories in time of

trouble. The AFFDL and AFML marsh il led their resources and developed an

alternate windshield material for th~ F—ill aircraft. This material will

absorb the impact of a bird strike during high speed , l ow-level flight

and yet wi l l  remain intact , thus saving the a i r c r a f t  and c rew.

Unfortunatel y, this ,also ill u st rates a case where closer SPO /1iheri torv

interact ion d Un ng sys t em~ desi gn ru ~ht h a v e  pre’~~n~ L i  the r r  ohle~u ent I rel 
~~

.
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This experience has led to closer cooperation between the laboratories and

the F-iS and F-16 SPOs in order to i dent ify potential windscreen probl ems

and to initiate an early start on a solution (6:-)

Barriers to Communicat ion

The F-ill windshield problem serves to point up a lack of comunication

between the laboratories and the systems develo pment community early in

the systems acquisition process. This section of the report will outline

the nature of the communications problem and point up some of the reasons

for its existence.

The AFLUS concluded that there is a general lack of knowledge in the

product divisions regarding laboratory capabilities and project goals. (19:92)

A survey of program managers revealed little understanding as to the

specific way la borator ies are to con tr ib u te to sys te~us development and

acquisition. (19:60) The laboratories , in turn , are not  aware of t he

technolog ies required by a particular system because the program managers

do not alwa ys ask for ass i s tance , an d becaus e the la bora tories  do not make

the program managers aware of total laboratory capabi l i t ies . (19:70)

Simp ly stated , the SPOs and p roduc t div i s ion func ti onal peop le a pp ear

to care little about what goes on in the labora tories. This attitude is

more easily un derstood if one looks at it from the SPO point of view . For

the pro gra m mana ger , cost , schedule , an d performance are paramount. For a

program in  develo pme n t , a 20, improve ment may not be worth a 2~ increase

in program technical risk. Once the p rogram mana ger has chosen a tec hni cal

approach , he wi l l  not lobby for the se lect ion of a growth option -- even if

he bel ieves it to be a w ise choic e .  He is locked in by a system which h is

fostered a fai lure to COI iuni c i tC  ea r l y in the systeu i d e f i r i t i o n  pror~es~ . (8: - )
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There is an interesting historical example to illustrate how it is

possible to unwittingly erect barriers to communication in one ’s own

organization. In the i960s the Wright-Patterson AFB laboratories were the

pri mary source of engineering manpower and support for the SPOs at ASD.

In order to achieve closer coupling between the systems development community

and the functional sup port community , the decision was made to split the

engineering support function from the laboratories and assign it directly

to ASD. The scientists and engineers were given a choice -- research and

development or systems engineering. (14:-)

For whatever reasons, the result was that the bright young scientists

and engineers tended to stay in the laboratories. Since promotion

opportunities and freedom of action were enhanced in the laboratory

env i ronment , there develo ped a gradation between the laboratory and the

product div ision scientists and eng ineers with res pect to grade , pay, and

ability . To compound the probl em, the la boratory people came to be

perceived and to behave like an elitest group. The ensuing barrier to

communication became a barrier to the transfer of knowledge and technology

from devel opment to applicati on . The engineers in ASD and the SPOs were

very reluctant to turn to the la boratories for help. (14:-)

Lieutenant Genera l John B. Hudson , who was t hen the V i ce Commander of

ASD , perceived this barrier to communication and suggested that the best way

to overcome it was to reorganize the la boratories at Wright -Patterson AFB

and assi gn them d i rect l y to ASD. The grou p formed by Gen Hudson to study

the problem and present alternatives and recc:”~endation s became known as

the Hudson Comm ittee. T~~ of the members o f the  Hu d son Commi ttee ,

Dr. Alan M. Lovelace , Deputy A~Fui ni s tr at ur of NA SA , and  ~ajo r Ger ~era l John C.
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Toomay, DCS Plans & Programs , HQ AFSC , reported that the study was largel y

inconclusive since specific recommendat ions were neither made nor impl emented.

However , there was general agreement that the laboratories should be more

responsive to systems. (14:-) (23:-)

Another barrier to communication may be found in the organization of

the SPO itself. It has been the practice in the development of major

weapons systems for the Air Force to create “Super SPOs ” (e.g., F—iS , 8-1)

which are vertically organized and completely self contained -- a “silo ”

approach . The “silo ” approach fostered the attitude in the SPOs that there

was no need to look outside the organization for assistance. Since help

was not sought , information did not fl ow in . Conversely, ne i ther d id i t

flow out. Because mistakes and lessons learned were not comunicated

throughout the development com~iiunity , they were bound to be repea ted by

others (8:-)

Col Caulfield has identified some other barriers . He feels that the

SPO people naturally resis t laboratory involvement. “no one l i kes free

advice on raising his k.~is -- until they ge t in troub le .” Also , the

laboratories are often looked upon as similar to an IG -- as an a n t a g o n i s t

rather tha n as a partner in the enterprise. Often the laboratories disagree

wi th a prime contractor ’s technical position , and the SPOs prefer to avoid

disturbing factors . They are hesitant to surface probl ems . Increased

risk (or acknowledgement of exi st in g risk) could kill the program. (6 : - )

Gen Hendricks believes that AFSC is very much  aware of the necessity

to improve the communications process between the laboratorie s and the

product divisions. He poin ts out that the command is leaning away f r om

the “s i lo ” concept and more toward a niatri < a p p r o a c h  o f  proqram rUana ger -~ -,t
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in an attempt to address this problem. The objective is to stimulate

the cross fertilization of ideas. A functional cut at the organizatio n

tree may be the best solution. (8:-)

The Changing Emphasis on Research and Development

By this time the reader is probably convinced that the management

interface between the laboratories and the product divisions is not as

c learly defined as one would like . In addition to an appreciation of the

barriers to communication wh ich ex ist , the  reader should understand that

the Air Force itself cannot seem to make up its mind on the proper

emphasis to be placed on research and develo pment. The AFLUS contains

an excellent summary of this aspect of the problem. Some excerpts are

enlightening :

To a large extent the manifold organization realignments
imp lemented over the history of the laboratory organizations
have been prompted by the desire to shift emphasis either toward
or away from app lie d problems . (19:31)

In the early 1960s , as a resul t of the emphasis accorded
by Secretary McNamara an d others , a major effort was instituted
to improve the in-house laboratories of all three Services.
Following a number of studies ... it was decided in 1963 to
place the Air Force laboratories under a new division of
AFSC , th e Research and Technology Division. During its
li f e t i m e , RTD stressed the technology base , and less emphasis
was placed on technical support to the product divisions. In
1967 , as a resul t of the increased Southeast Asia activity ,
it became evident that additional assistance from the laborato-
ries with current Air Force problems , as well as in long-range
technology was required. About 1968, RTD was disestablished
and the laboratories were placed directl , under a Director
of Labora tories (DOL) within HQ AFSC. Under the DOL and the
subsequent Director of Science and Technology , the laboratories
have functioned in both roles of developing the technology base
and of sup porting the product divisions.

The notable aspect of the laboratory histories is the
shift from product orientati uri to research and back aqain.
On a rough t i r e  sc a le of a d~cade the orient ation of th e
labora tories has te en  redirected. The long soug ht after
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solution is one which maximizes the technical support to
hardware development without degrading the quality of the
long range technology efforts. (19:33)

Dr. Bernard A. Kulp, Chief Scientist , Office of the Di rector of

Science and Technology , H Q AFSC , has developed a cogent explanation of the

forces which cause the pendulum swing from systems development to research

and back. Dr. Kuip believes that a relativel y constant supply of resources

(manpower and dollars ) coupled with a cyclic demand for hardware and

technology accounts for ~he periodic shift .

During a period of emphasis on technology , the laboratories enjoy

the resources and the relative organizational freedom and independence to

concentrate on building the technology base. With the technology in hand ,

the emphasis then shifts to developing systems and bringing them into the

i nventory . The laboratories endure a period of dwindling resources and

increasing constraints on the scope of their activities . Organizational

changes to tie them closer to the product divisions are proposed . The

pendulum reaches the extreme of its swing.

As the new systems complete development and beg in to appear in the

i nventory , the need is perceived for a strengthe ning of the technology base

which has suffered through neglect during the period of emphasis on systems .

• Manpower , financi ai resources, and increased freedom of action return to the

labora tories , and the cycle repeats. Dr. Kulp predicts that the current

era of systems emphasis is drawing to a close and that the laboratories will

enjoy unprecedented freedom, independence , and resources by 1985. (10:-)

Gen Larsen is not certain that Dr . Kuip ’ s cyclic model comp l e t e l y

describes the behavior of the system , althoug h he does agree that at present

there is a decrease in the err’ pha sis on technology a n d  an increase in the
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emphasis on systems. (12:—) Dr. Lovelace agrees that while the laboratories

may not have been responsive at one time , they are responsive now --

perhaps overly so. He cites the aforementioned remarks of Gen Stewart

as an indication that the laboratories may be overdoing the relevance to

systems . (14:—)

The center of gravity of Air Force research and development may

have shifted more to the development end than is generally realized . The

Air Force should attempt to rebaliast the center of gravity , although it

can neve r, and probably should never go all the way back to the research

end. (14:-) Dr. Lovelace also points out that the nation as a whole is

moving away from research. Inasmuch as we are living now on investments

made ten to twelve years ago, it is a matter of national concern.

Advantages of Reorganization

So far the discussion has centered on the need for closer coupling

between the laboratories and the product divisions , the communications

barriers to improved relationships , and the nebulous nature of the problem

created by the uncertainty surrounding the proper emphasis of research and

devel opment in the systems acquisition process. In this section , the

advantages associated with one of the obvious solutions -- assigning the

laboratories to the product divisions -- will be addressed.

The proposal has numerous advocates. The AFLUS report proposed that

the laboratories be assigned to the product divisions or centers on the

basis of related missions and capabi l i t ies . The DL staff would lose its

line responsibility and r~vert to a staff function with responsibility
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to integrate science and technology across the command. This would

improve personnel mobility and facilitate systems support .1 (19:78)

A study performed for ESO in 1970 advocated a similar organizational

realignment to improve the acquisition of Air Force command , control and

comunications (C3) systems. A singl e commander would have overview of the

entire C3 development process with the attendant advantage of achieving

centralized planning to provide a perspective and cohesiveness to the

total program. (4:17) The inference being that research and development

work that does not recognize the need for relevance to the military system

of the future may be interesting and may add to the overall store of know-

ledge , but it is not likely to find direct application to the operational

inventory . (4:12)

A realignment would have the beneficial effect of marry ing the product

division technology planners to the laboratories. This would enhance the

l aboratories ’ involvement with requ rements , evolve systems concepts,

and advance development programs . In addition , planning and mission

analysis woul d be improved along with programing and systems advocacy .

The net resul t would be a closer link with the user. (18:-)

Col Caulfield admits that assigning the laboratories to the product

divisions would tend to enhance the transfer of technology to the user.

It would keep the researchers in closer touch with reality and more aware

of current problems . Col Caulfield cautions that it is the laboratory

managers who are the ones who should be in touch. The scientists and

1 Lack of personnel mobility was one of the primary concerns of Gen Hudson
when he formed the Hudson Commi ttee . He felt that personnel mobility in
and out of the lat’o ra tor i es/product d iv i si c r u s  w o uld ove r c c  the ‘el tc: ’~t ”
barrier to communication. ’

26 

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



~~~~~— ~~~~~~~~~
- - —  . .-

~~~~
- - - .  ..— - 

~~

-

~~~~~

. - - -- -- - — - - - -

engineers in the operating l evel of the organization should be kept isolated

from the day-to-day distractions of the environment. (6:-)

Gen Hendricks also bel i eves that the work of the laboratories would

tend to line up more wi th the primary mission of the product division.

Because of the problems in the C3 area, this rationale was used to justify

assigning RADC to ESD. (8:—)

- 
Al so, it is bel i eved by some that having the laboratories report to a

commander in Washington DC makes the management of the effort in support of

systems cumbersome . On the other hand , administrative management is less

adversely affected by span of control distance . Finally, the availability

of know-how to the product division becomes questionable. (16:6)

Gen Toomay sums it up nicely with the thought that if the laboratories

become too independent , they may become an entrenched bureaucracy wi th all

its concomi tant ills. The danger is that the laboratories might become

intellectually isolated. Gen Toomay appreciates the advantages to be

gained , but he also appreciates the disadvantages. He feels that what is

needed is a compromise. The l aboratories should come under the discip line

of both hi gher headquarters and the product divisions. (23:-)

Disadvantages of Reorganization

What then are some of the disadvantages Gen Toomay cautions us about?

- The one that is almost universall y accepted is the concept that the technol-

ogy base would atroph y or erode . Gen Toomay refers to it as “mortgaging

the future to pay for the present. ” (23:-) The AFLUS concludes that

assigning the labora tories to the product division s would , in the long tern ,

degrade the technology effort because of increasing demands of current

proble:n; on top management time and on organizational rcsources. (19:78)
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Dr. Lovelace describes the probl em very clearly. When the research

and development system concentrates too much in the development mode , top

l evel management becomes enmeshed in real , important , near-term problems .

These problems become voracious consumers of the manpower and resources

at the disposal of the manager. Consider the commander of a product division

who is confronted with a major problem on a system in development. Can one

picture him not devoting all the resources at his disposal to the problem?

One can imagine him saying, “We cannot protect laboratory resources in order

to invest in tomorrow. If this problem is not solved today, there may be

no tomorrow !” (14:-)

Col Caul field provides additional insight into the mechanisms of the

erosion of the technology base which would inevitably result. The labora-

tories would gradually assume the character and complexion of a system

support organization -- systems engineers as opposed to scientists and

researchers . There would be no isolation of the scientists and engineers

from the product division staff. The product divisions would look to the

laboratories as low priority area s to be sacrificed whenever manpower

and budget cuts were levied by higher headquarters . (6:-) These events

have been observed to occur at Eg lin AFB , where AFATL reports directly to

ADTC . There is a tendency to reprogram funds from the technology lines

to the product lines in order to solve budgetary problems . Also , manpower

shortages in the systems areas have been addressed by directing the colloca-

tion of laboratory people from the laborato ry to the center ’s engineering

support function.

Under the present sy~tem , the intervention of higher head quarters ,

SAFRD , and DDR&E serve to protect the tLchnology base. Placing these
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resources under the direct , control of the product divisions would make the

task more di fficult. (8:-)

Dr. Lovelace also asks the question , “What happens when the development

mission is complete?” Can the product division redirect the people back

to research? Wou ld they? He suggests that experience indicates not. (14:- )

As a resul t of being closer to systems, people will gradually become more

systems oriented as opposed to technology oriented . (18:-) These peop le

now know the current system. They grow comfortabl e, and do not want to

become involved in new probl ems. They eventually become an impediment to

future improvement. (14:-)

Last, but not least , would be the detrimenta l impac t  on the  proposed

independent technology assessment which has been directed by DDR&E for all

DSARC programs . }1ardlining of the laboratories to the product divisions is

bound to deter an objective assessment of the technical risk beyond the

l evel of the product division itself. (13:39)

As Gen Hendricks so aptl y put it in perspective , “The advantages to

be ga ined by the realignment are outweighed iy the disadvantages. We

require the restraints , inhibitors , and in .ulat ion provided by assigning

the laboratories to DL. On the other har d , we continue to improve our way

of doing business to better sa ,iport the s~st~r’c developers . This can best

be achieved by an independe i t laboratory syst ’i. ” (8:-)

T he t~eEJ f. r lndepcndence

Perhaps the most foniia l s’,a ’ rac -c t  of a need for independence can be

found in the final report of the Y)D laboratory u t i l izat ion study group.

It was here that the recor eri -er. inn ~ias fir~.t r .idc~ that the 1abor atorie~~,e

required to provide an indc~.niort t chni ca l asse”~ ”~nt as part of the
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DCP/DSARC process for new ’ programs . (3:xii) Al though the Air Force has

expressed strong opposition to the i dea of a Technology Assessment Annex

to the DCP , there still exists a very real possibility that the basic concept

may be implemented in one form or another. Therefore, independence must be

maintained. (11:1)

Gen Toomay believes that the laboratories must maintain their indepen-

- 
dence while striving to achieve a close association wi th the product divisions.

This independence can be retained only by means of a direct line to hi gher

authori ty. (23:—) Gen Hendricks agrees . The laboratories shoul d be fully

i nvol ved in a full-spectrum environment , but they must retain their

autonomy and independence. Their rol e includes being strong, independent

advocates, advisors , and critics . If not independent , they become a part

of the system , or become identified too closely with it , and hence lose

credibility . (8:-)

Exceptions to the Rule -- AFATL & RADC

By virtue of the fact that most knowledgeable authorities have

extolled the advantages of an independent laboratory system , the astute

reader has probabl y asked , “Why is there a different organizational ali gn-

ment between AFATL & RADC and the other AFSC laboratories? ” Nat urall y,

there are exceptions to every rule , and this rule can probably be best

• stated , “The laboratories are most effective overall when they report to

HQ AFSC; however in order to build a new capability , they may be assigned

to a product division as an interim measure .” (10:-) Such was the case

with AFAIL and RADC .

Consi&r first the situation at ADTC. ~ajor Genera l Jewell Ma~wel 1

assumed command of ADTC i~ about 1969. The Southeast Asia conflict was in full
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swing, and ADTC was heavil y involved in munitions system development ,

although it was not considered a product division in the true sense of the

term. The organization did not emp loy the systems program office concept

and had a history of a lack of management structure .

Gen Maxwel l arrived to find an engineering development division with

approximately 150 engineers , fewer than he deemed necessary to provide

sufficient technical capability to support the munitions development mission .

He felt he lacked a critical mass of manpower and expertise. Gen Maxwell

saw in AFATL the solution to his problem . He saw in the laboratory a strong,

well—managed organization with technical capabilit y and with the potential

of REFLEX. 1 Gen Maxwell was able to solve both the management and manpower

problems by reassigning the munitions development mission back to the

laboratory . Here was the organization , technical capability , and -- t h r o u g h

REFLEX -- the numbers of people needed to get the job done. In exchange ,

Gen Maxwell had to have control , so AFATL can~e under direct contro l of

ADTC (10:-)

That situation no longer obtains , however. There are now several

major systems development programs at ADTC. The Center has been reorganized

into a SPO system and will probabl y soon be declared a product di vision.

Engineerin g development has been moved again , this ti m e from t h e  laboratory

1 Project REFLEX (Resource Flexibilit y ) was i Depart~ent of t f e i s e
demonstration project w h i c h  involved ten DOD in -hcu ;e laborat eries
(inclu ding AFATL). .. These laborat ories were a l lc ~ed to ote rate wit hout
manpower cei 1 inqs , I . e .  , local laboratory cana ccn.en ’ ;~as gi vcn fr
adjust personnH level s to im atch workload rec i ron cri .s and a’ .~ i l a b l e  ~~~According to a report by the GAO , R E F L E X  imp ruvecl t h~ p la nr H r ; t~~r ~~matching of funds , wo rkl o~d , and r~a n ; ~ ) we r -  ; del eoa t i on of “ s c n r i s  i bi li t .
and authority to lo ’~cr mnani ; ’ont lev ~ ls w a s 1 , r lr i e~~~ n c
provided with a w i d e r  r a n~ ;e ot nmi ~ or wv op t i  r1~~~: cost  l v  ‘ ‘

~ n c —
LOfl s c .mi nq  adm in is t ra t ion  a’y~oc i a t  c i  .‘i ith ~ rsormncl  ce i l i n is  ~ias  i’ . ,

~~~. i d ;
and e f f i c i e n c y  and  prod uct iv i ty  w as r iha nced. . . ( 1 m :b ~2 )
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back into the Systems Division. With over 400 personnel , it now exceeds

the critical mass. The laboratory is now more normally involved in o.2

and 6.3 programs and will provide support to ADTC on an ad hoc rather than

a continuous basis . (10:-) In short , the reasons for AFATL to be an exce p-

tion tc~ the rule no longer exist . Goo d management woul d then dictate tha t

AFATL should be realigned to HQ AFSC.

The organizational ali gnment of RADC presents an entirely different

problem. A report on the Air Force Systems Command Reposturin g Actions

FY 1976 concluded that , “The s ingle mos t cr i t i cal mana gement p rob lem w it h i n

AFSC is that of providing technology support to ESD’s comman d , con trol , and

communica tions acquisition mission. ” (2:10) Gen Toomay agrees the problem

is c~mp lex . “C3, t~
3 , C3.. .nobody kno ws what  it is ! Softwa re .. .We can ’t

buy i t.. .We can ’t estimate hew much it costs.” ESD needs help badl y, and

AFSC has conclude d that t h e  technology support provided by the existing

la boratory structure to the ESD C3 m ission is inadequate. (23:—) (2:6)

At this point , i t  is importan t that the reader un ders tan d t h a t the

proposed Air Force solution to the needs of ESD was to disestablish R.ADC

at Griffiss AFB , New York; disestablish the Air Force Cambrid ge Researc h

Laboratory (AFCRL) at Hanscom AFB, Massachuse tts ; create a new geophysics

• laboratory at Kirtland AFB , New Mex i co ; and create a new C3 co l loca ted

laboratory with ESD. The new C3 la boratory would be comprised of assets

from both R.ADC and AFCRL .

Althou gh fro ii a management sense , this solution was eminentl y p rac ti cal

i~ was politically unacceptable. In the p olitical turmoil which ensued,

a special study group was’formed to advise the Secretary of the Air Force

on the m anaqc r ent and suppe rt of C3. (22:-) In an tt t t ”pt te 0rnv ide [~ D
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with a systems engineering group which would provide technical expertise

and corporate memo ry to the management of C3 develo pment , the stu dy group

recommended the establishment of a systems engineering group at Hanscom AFB

comprised of ESD, RADC , and AFCRL resources. It is also recommen ded that

laboratory people be collocated in the SPOs and then rotated back to the

laboratories to refurbish their expertise. This scheme is intended to

provide training capability , a built -in technology transfer process , and an

assured , competent systems engineering base for ESD. (22:20) The final

decision of the Secretary resulted in the partitioning of AFCRL into a

geophysics labo ratory (AFGL) to remain at Hanscom and a C3 group to be

organiza tionally assigned to RADC as a detachment at Hanscom. RADC , in

turn , woul d reirai n at Griffiss and assume the role of C3 systems en gineering

support to ESD. The Secretary concurred in the study group ’ s reconunendation

that  bec ause of the i ncreas i n g na t ion a l im por tance of C3 over the next

decade , it is vital that the commander of ESO have tight contro l of the

laboratory assets in  su pport of C3. (22:21) For the time being at least.

RADC will report to ESD. The study group did recognize the fact that DL

should retain control of the 6.1 and 6.2 act iv i t ies of the la bor atory in

order to provide protection of the technology base. (22:21)

In short , RADC is an exception to the rule because ESD needed a source

of manpower to absorb the increased money and complexity represented hv

the s i g n i f i can t expans i on of the C3 mission. R~DC an d AFCRL provided the

sources .

A. Wo rkable Al t rrdt ivc’

The tenacious reader may re  a l l  th at . U ”  O b j t .C t l v  o~ th i s  an a lys is

was to help locate the proper i i t  erface bet~’co n t he lahora m r  i es and the
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product divisions in order to improve the systems acquisition process. By

now he should be convinced that the proper interface is one in which the

sys tems development community has a grea t dea l to say about major laboratory

activities. It is not necessarily one in which the product division

commander has organizational control of the laboratories.

Historically, the environment has determined the organizational rela-

- 
tionship with the laboratories. Di rect command authority has not proved

essential , but physical proximity is another matter. Experience has

shown that phys ical proximity is not required for 6.1 , 6.2, and 6.3 efforts

in established organizations. However , for direct consu l ta ti on and su pp or t

to a program office , physical proximity is beneficial , and collocation is

optimum. 1 (22:22)  In providing rationale for the establishment of a C 3

laboratory to support ESD , the report on the FY 76 Air Force reposturing

actions emphasized the AFSC belief that physical proximi ty between the

product division and the supporting laboratory is essential to provide a

pers pec ti ve and co hes i veness to the to tal C3 p ro g ram , to develop in-house

resources , to provide an optimum means for technology transfer in the systems

engi neer i ng p rocess , to provide a surge capability to meet urgent and peak

workload requirements. and to provide maximum flexibility in the application

• of resources. (2:7) The report goes on to express the opinion that physical

proximity plus a “proper nmanagen m ent ali gnment” of the laboratory and the

product division will provide si gnificant im provements to the  i n t e r face

problem. (2:TAB A , p9)

1 In this sense , physical p r o\ im i tv  l o ins  the l a h c . r a t u r v  and pr :rinl office
are inc a ted on the sane nil 1 i t ire iri s t m  1 l at ion , an d co~ lo~ i t  i i i  i r i s
1 abord ~~~~~ and fund . ional area H m u m  I are located in ~ ~‘ rec;ram offi ce
itsel f
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What then is the , “proper management alignment?” There are many

indications that the formal reporting structure is not important.

Dr. Lovelace believes that Gen Stewart could have made any organizational

arrangement of ASD and the Wrig ht-Patterson AFB laboratories work. Through

the force of his personality and l eadership, any laboratory commander would

do anything Gen Stewart requested . (14:—) The AFLUS concluded that with

adequate numbers of good people , the organization is not important. With-

out good leaders , no organization will work at all. (19:61)

The key then is the people. Laboratories and SPOs are different; it

is the nature of the beasts . (6:—) But people can brid ge the gap by

providing the necessary infusion of knowl edge and experience. Therefore ,

the proposed “long sought after solution ” is one which minimizes the effect

of the organization and maximizes the impact of the peop le. AFSC has alread y

begun to move in the proper direction by p lacing less reliance on the

“aggregate” or “silo ” organized “Super SPOs” and placing increased emphasis

on matrix approaches to program management.

Dr. Lovelace contends that the ideal interface between the product

div isions and the laboratories is the organizational matrix in which the

laboratories report to DL but are calle d upon as any other functional organ-

• ization. The systems peop le know the requirements and the intracacies of

systems development , and the laboratory people know the intracacies of

the technology . (14:-) Together they form a complementary team in which

the laboratories have the capability to provide technical and eng ineering

support to a SPO . (l4:~ ) Under this arr anqom- .ent , the labora tories m aintain

their technical indepeidence and are able to couple techn ica l  ( Ol’ ;etcn Lo

with freedom of action . ~-.herm necestary, the’j can pr~v Ide independen t
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technical reviews to suppl y the program manager with an improved informa-

tion base to make decisions. By collocating laboratory people in the

program office, the program manager will have an organization with greater

technical breadth and will be able to draw upon the full resources of the

laboratory when needed. The laboratory director , on the other hand , will

benefit from having real time problems brought back to his labora tory and

still be able to concentrate the major portion of his resources on the

development of the technology base. The beneficial result will be a broad

spectrum laboratory under the discipline of both DL and the product division.

The laboratories will provide support to systems and yet retain the

technological initiative .
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SECTION IV

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

This study has focused attention on the interface between the

laboratories and the systems development comunity wi thin the Air Force.

Al though the problem is very complex , and many divergent viewpoints are

strongly held; the following conclusions appear reasonable:

— The Air Force laboratories are doing a good job and are held

in high regard by those in the systems community who use their products

and their services.

— The labora tories are working very closely with the development

planners and the product divisions in order to more wisely determine the

best “investment strategy” for the emp l oyment of laboratory resources.

- The laboratories respond very well to calls for assistance

when problems arise such as with the F-lll windshield.

- In spite of the above , the opinion persists that the amount

and intensity of coupling between the systems program offices and the

laboratories needs to be improved .

- The prima ry role of the labora tories is to make the Air Force

a “super educated buyer. ” In doing th i s , they have the responsibility to

develo p and maintain the technology base and then transfer the technology

to systems .

- There are barriers to communication between the labora tories

and the product divisions .

— Assigning the laboratories to the prod uct divisions would

probabl y have numerous benef ic ia l  e f f c e t s .  P la nn ing wo uld he ir~proved
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by more clearly defining concepts and requirements , providing a better

basis for mission analysis and advocacy , and providing a closer link to

the user. Other improvements would accrue in the areas of systems support ,

technology transfer, command span of control , and enhanced personnel

mobility. In addition , the danger of the laboratories becoming an

entrenched bureaucracy , intellectually isolated from the systems community ,

woul d be averted.

— The advantages cited could only be realized at considerable

cost. The most serious and unacceptable cost woul d be the erosion of the

technology base. The gradual redirection of manpower and funds from basic

and applied research to systems engineering and development would solve

near-term problems at the expense of future capability . The laboratories

would lose their independence and hence their credibility . There are other

ways to achieve the advantages cited above wi thout endangering the technology

base.

- AFATL and R.ADC are each unique in the problems they present.

The original justification for assigning AFATL to ADTC no longer exists.

The problems associated wi th developing a strong, viable C3 capabilit y

in the Air Force has created a need at ESO for the type of support which

• can onl y be provided by a C3 la boratory.

- A solid working interface between the labora tories and produ ct

divisions is best obtained when both are located in geographical proxi mity .

The situation is further enhanced by collocation of personnel .

— The “long sought after solution ” is not reall y a function of

the organizational structure . It is the people who are important. If

the conii~ander of the product division had an appreciation of the value of
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the technology base, he would protect it. However , in the absence of

guarantees, it is wi se to avoid potential erosion of laboratory resources.

Instead , the laboratories should be looked upon by the product divisions

as another source of functional expertise. This expertise is available

through the collocation of laboratory people in program offices as required.

Recommendations

The present organizational structure of the laboratory system, which

has evolved over the years and has been infl uenced by cyclic changes of

emphasis and direction , should be retained. The independence which has

been imbued in the present system is essential to the preservation of

the technology base.

The laboratories can and should be encouraged to operate in a full-

spectrum environment. This encouragement , coup led with increased effort

to integrate the l aboratory and product division p lanning through the

development goals and investment strategy process will serve to break down

the barriers an d improve communications between the participant s.

The organizational ali gnment of AFATL and ADTC should be changed.

AFAIL should report to HQ AFSC just as do the other technology laboratories .

On the other hand , the C3 problem at ESD calls for more drast ic organizational

changes than have so far been made . Even thoug h RADC has been “dedicated”

to the C3 effo rt and ass i gned to ESD , the lack of geographical proximity

dooms this arrangement to onl y partial success. Therefore , if at all

possible in the light of politi cal constraints , the original p lan of

creating a C3 la bora tory and a systems engineering group of critical

mass at ESD should be pur~ued . The demise of RP~DC at Griffiss may he an

unfor tunate f i t  necessary Lorollary event.
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As AFSC swings more to applying the matrix approach to the management

of its weapons system development efforts, it should likewise look more

to the laboratories for functional and technical support. The expertise

is available and can best be utilized by collocating laboratory people

in the product divisions and SPOs.

Finally, the best overall recommendation was suggested by Colonel

John Brooke. The laboratories want to strongly support systems development ,

but they must protect the technology base. As the “labora tory” moth

circles the bri ght, attractive flame of the “systems” candl e, he has an

almost overpowering desire to get closer and closer. The perfect balance

is struck when he “hangs tight and tough” -- and survives . (5:-)
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