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PREFACE 

This book is the  product of many minds--not j u s t  those whose names 

the reader  f inds  on the  cover o r  c red i t ed  i n  t h i s  Preface--not even o f  

those whose names a r e  mentioned i n  the text. I n  add i t ion ,  many more 

leaders  o f  science,  technology, academic and publ ic  a f f a i r s  have, a t  

l e a s t  i n  an i n d i r e c t  sense,  contr ibuted t h e i r  views and experience t o  

t h i s  t e x t  on administering research. The authors claim t o  have added 

l i t t l e ,  f o r  our  t a s k  has been t o  d i g e s t  and summarize what o t h e r s  have 

s a i d  on t h i s  sub jec t  during a period o f  t he  p a s t  e ighteen years.  

This book p resen t s  t he  r e s u l t s  of a systematic attempt t o  examiiie, 

i n t e r p r e t  and summarize the content of the Proceedings of t he  f i r s t  

eighteen National Conferencss on the  Adninistrazion of Research. The 

aim has been t o  p l ace  i n  a p rac t i cab le  form a d i s t i l l a t i o n  of t he  

e x i s t i n g  body of knowlodge i n  the  f i e l d  of  research management and 

adminis t ra t ion,  a t  l e a s t  t o  t he  ex ten t  it has been presented and 

discussed a t  the annual Conferences. Cr, Robert Buchheim, Program 

Chairman of the  Nineteenth Conference, aptl : ,  s t a t e d  our  aim i n  1965: 

The ob jec t ive  of t h e  e f f o r t  is t o  rei;ew these Proceedings 
and, i n  l i g h t  of t h e  o t h e r  e x i s t i n g  l i t e r a t u r e ,  prepare a 
systematic statement of t h e i r  contuati.i, with p a r t i c u l a r  
emphasis on the emerging f ea tu res  a f  sesearch management a s  
a profession. 

Our motivation has been spurred by rc i jLizat ion t h a t  these 

Conference Proceedings a r e  no t  r e a d i l y  access ib l e  t o  many research 

leaders  and those who a s p i r e  to  become leaders .  The i n v i t a t i o n a l  
-ii- 
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na tu re  o f  t he  annual National Conference has r e su l t ed  i n  very few persons 

possessing copies of a l l  the  Proceedings, e s p e c i a l l y  the  e a r l i e r  ones. 

h e r  the years  t he re  have been s u b s t a n t i a l  changes i n  research leadership 

and thus i n  Cor.ference p a r t i c i p a n t s .  Few persons, o t h e r  than Conference 

at tendees,  secured the e a r l i e r  Proceedings and they a r e  long out  o f  

p r i n t ,  Thus much valuable  information contributed by many l eade r s  on 

t e s t e d  p r a c t i c e s  i n  research adminis t ra t ion has no t  Seen r e a d i l y  

a v a i l a b l e  i n  t h e  l i t e r a t u r e  on t h i s s u b j e c t .  Our hope i s  t o  make i t  so 

and t o  shape, codify and index it a s  a resource f o r  the professional ,  

research adminis t ra tor  o r  f o r  t he  i n t e r e s t e d  scholar .  

The p resen t  e f f o r t  i s  confined t o  the  content o f  t hese  Proceedings, 

s t a r t i n g  from the f i r s t  Conference i n  1947. We have reached ou t s ide  

only where necessary t o  provide adequate and proper i n t e r p r e t a t i o n  t o  

the  context,  Language terms and d e f i n i t i o n s  used by the  va r ious  

speakers and discussants .  Thus i t  has not  been our  i n t e n t  t o  provide 

a balanced t e x t  on management of research and development. Nor has it 

been our  i n t e n t  t o  f u l f i l l  the  desire o f  some r-.aders f o r  d e t a i l e d  

treatment of given sub jec t s  i n  t h i s  f i e l d .  However, along with those 

who have helped i n  our  e f f o r t ,  we do be l i eve  t h a t  over t he  years  t h e  

Conference has included a t  l e a s t  some discussion o f  every important and 

recognized problem area i n  the f i e l d .  

Although the l i t e r a t u r e  underlying t h i s  summary is  l imited,  perhaps 

i t  i s  w e l l  t o  take note o f  what some o t h e r s  have s a i d  about t he  

"science" and p r a c t i c e  o f  management and adminis t ra t ion,  e s p e c i a l l y  a s  

i t  app l i e s  t o  managing science and engineering e f f o r t s ,  Vannevar Bush 
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pointed out  r ecen t ly  t h a t  the p rac t i ce ,  o r  "technique", of management 

can be learned from books and can be taught but the a r t  of management 

must be learned from l i f e ,  and the a r t  i s  f a r  more important than the 

technique, Edward L i t c h f i e l d  has long been an exponent of t he  theory 

t h a t  the "administrative process", a s  he:terms it ,  i s  a d i s t ingu i shab le  

c r a f t ,  o r  science,  r ega rd le s s  of what is  being administered, 

i t s  bas i c  p r i n c i p l e s t o  be equal ly  appl icable  t o  a corporation, a 

un ive r s i ty ,  a government, o r  any o t h e r  organized human a c t i v i t y .  This 

book exemplifies these two concepts. 

t he  a r t  and adminis t ra t ive process of  research management taken from 

l i f e  and as pract iced i n  organized research a c t i v i t i e s .  

t o  i d e n t i f y  and po in t  up how the adminis t ra t ion o f  research process 

d i f f e r s  from o the r  adminis t ra t ive processes and, a s  wel i ,  d i f f e r s  

between var ious types o f  organized research a c t i v i t y .  

He regards  

For the  most p a r t  i t  d e a l s  with 

Its i n t e n t  is  

Although the Proceedings contain some discussion of research 

adminis t ra t ion p r a c t i c e s  i n  foreign countr ies ,  no attempt is  made i n  

t h i s  t e x t  t o  po in t  out  var iances  between United S t a t e s  and these 

foreign p r a c t i c e s  a Although some d i f f e rences  a r i s e  from v a r i a t i o n s  

i n  s o c i a l ,  p o l i t i c a l  o r  economic syetems, the bas i c  methods o f  

management remain very much the  same across  na t iona l  boundaries and 

the  d i f f e rences  appear not  t o  be profound. 

Some p a r t s  o f  t he  Conference Proceedings (banquet speeches, 

luncheontalks and the l i k e )  were d i r ec t ed  a t  important t op ic s  o f  publ ic  

concern, which may o r  may not have contr ibuted to  the concrete problems 

o f  administering research. To the ex ten t  t h a t  these discussions are 



V 

ou t s ide  the immediate sphere of research adminis t ra t ion they have not  been 

included i n  t h i s  summary. 

I n  addi t ion  t o  being g r a t e f u l  t o  t h e  Conference Committee f o r  t h e  

NineteenSh National Conference and i t s  Program Chairman, D r ,  Buchheim, 

f o r  t h e i r  confidence and encouragement, we a r e  deeply indebted t o  and 

wish t o  acknowledge the  he lp  and support of  o t h e r s ,  

these  is  the  National Aeronautics and Space Administration and i t s  

adminis t ra tor ,  t he  Honorable James E. Webb, t o  whom we owe much f o r  both 

f i n a n c i a l  and no ra l  support .  

Wakeham of  P h i l i p  Morris and Messrs. Albert  S i epe r t  and James Mahoney 

o f  NASA fo r  t h e i r  c r i t i c i s m  and i n j e c t i o n  of  i n t e r p r e t i v e  viewpoints of 

indus t ry  and government during the  period o f  prepara t ion  o f  t h i s  summary. 

Foremost among 

We a r e  also i n  t h e  debt  o f  D r .  Helmut 

F ina l ly  we wish t o  acknowledge with our  g r a t i t u d e  the  he lp  o f  Mrs. 

P a t r i c i a  Angel who contr ibuted much by h e r  research and e d i t o r i a l  

a s s i s t ance  on the pro jec t .  

Without the  encouragement and a s s i s t ance  o f  these  persons,  and o f  

o the r s  who helped i n  typing and e d i t i n g  the  manuscript, we could no t  

have hoped t o  produce a t r u l y  objec t ive  and i n t e r p r e t i v e  product from 

our e f f o r t s .  

L. B. W. 

S. E.  C. 

Newark, Delaware, August 1966 
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INTRODUCTION 

By the  cdose o f t h e  year 1964, the annual National Conference on 

the Administration o f  Research had convened f o r  e ighteen consecutive 

years and published each year a c a r e f u l  record of i ts  papers,  addresses,  

and discussions i n  the  Conference Proceedings. This Conference has the 

purpose o f  providing an a c t i v e  forum f o r  indiveduals who occupy top 

leadership p o s i t i o n s  i n  the management o f  s c i e n t i f i c  and engineering 

research i n  industry,  government and the u n i v e r s i t i e s ,  It a c t s  a s  a 

d i r e c t  means f o r  t he  informal r e l a t i o n  and interchange of i d e s s  and 

t e s t ed  p o l i c i e s ,  procedures, and p r a c t i c e s  i n  t h i s  f i e l d ,  

The Conference was i n i t i a t e d  a s  a s i n g l e  conference on the 

adminis t ra t ion o f  research s h o r t l y  a f t e r  World War I1 by a small  group 

o f  research d i r e c t o r s  who saw t h e  need to  exchange ideas  a r i s i n g  from 

theit wzrtime experiences, wherein a s  responsible  managers of l a rge  

research groups they were lacking a s e t  o f  e s t ab l i shed  guiding 

p r i n c i p l e s  f o r  t h e i r  t a sks ,  

S t a t e  University i n  1947 c l e a r l y  indicated a need t o  continue 

pe r iod ic  discussion and from t h a t  sprang the "Annual Conference on 

The f i r s t  conference a t  Pennsylwmia 

the  Administration o f  Research", l a t e r  changed to  the "National 

Conference". 

The NCAR i s  an informal organizat ion having no c h a r t e r ,  by - l aw,  

members o r  dues. It has  no home ground but each year is hosted by a 

" 2- 
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University at or near its campus. 

"Ground Rules" by a Conference Committee o f  25, equally divided between 

the three participating sectors of industry, government and universities, 

Five Committee members are newly elected each year by the then present 

Committee for five year terms. For arranging each specific Conference, 

Executive and Prcgram Committees are selected. The Executive Committee 

consists of t?ie Chairman, Chairman Elect, Past Chairman, Host Institution 

Representative, Secretary-Treasurer, Program Chairman and Member-at-Large. 

Participation in the National Conference is by invitation only arid an 

average of about 200 invitees (in approximately equ.31 numbers from 

industry, government and university spheres) attend the three-day 

sessions each year, 

It is administered under a set of 

Over the years, the list of invitees and participants has changed 

gradually but markedly, and the program content has ranged over a 

number of  traditional topics in research administration, as well as 

taking xp new experiences, 

to be a xajor resource of knowledge in this new axd gradually-.. 

developing professional field, To distill and present this body of  

knowledge in a succinct manner is the objective of this summary. 

Thus the collective Proceedings have come 

Any interpretive summary of such a distributed body of knowledge 

i t 3  subject t o  certain limitations. The nature of the Conference 

itself makes inherent some of  these limitations, for the Conference 

i s  a kind of oligarchy in which certain leaders in the direction of 

research, the newly elected and appointed Executive and Program 

Committees, each year decide the content of the next: year's program, 
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bassd upon t h e i r  own and co l l ec t ed  opinions about what i s  pe r t inen t  t o  

d iscuss  next  time the  Conference convenes. 

seemingly important i n  1947 may no t  seem so re levant  i n  1957 o r  1964 and 

coriversely, t he  abscure repor t ings  o f  one e a r l y  year i n  the  Proceedings 

may we l l  have considerable  s ign i f icance  today. 

Thus, what problems were 

I n  t h e i r  accepted t a s k  of  i n t e r p r e t a t i o n  the  authors ,  wi th  the  

for tuna te  h inds ight  o f  today, have t r i e d  f a i t h f u l l y  to  d i s t i l l  t he  b e s t  

of thought and f a c t  on what seem t o  be continuing problems i n  t h e  f i e r d ,  

Pe r t inen t ,  older-recognized problems in research  adminis t ra t ion  never 

r e a l l y  disappear  but  new ones become apparent,  A good example i s  t h e  

quest ion of e t h i c a l  behavior o f  technologis t s  and t echn ica l  managers, 

which was no t  recogzized a s  a problem meri t ing d iscuss ion  u n t i l  1962,  

The f a c t  t h a t  --.. some c e r t a i n  knowledge about t he  profess iona l  

aspec ts  o f  research  adminis t ra t ion  has  been produced and recorded i n  

these  Proceedings, a s  a result  o f  both academic study and hard-.won 

experience,  serves t o  j u s t i f y  the  Conference on these  grounds alone. 

Yet no one, even today, can take refuge i n  the  b e l i e f  t h a t  a l l  t h e  

important problems and top ic s  have been thoroughly a i r ed  i n  t h i s  

p a r t i c u l a r  Conference o r ,  f o r  t h a t  mat ter ,  by any o t h e r  meansI 

f i e l d  is developing and emerging a s  a prof=ssion.  

importance t h a t  i t  do so was well s t a t e d  by Oliver G. Haywond, 

outs tanding government and i n d u s t r i a l  adminis t ra tor ,  i n  t h e  opening 

remarks of the  Twelfth Conference (1958). 

Sputntk launching Haywood wag soberly r e f l e c t i n g  upon where we s tand 

i n  our  c a p a b i l i t y  t o  e f f e c t i v e l y  adminis ter  our  t echn ica l  e f f d r t s .  

This 

To i l l u s t r a t e  the 

I n  the  wake o f  t he  
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I n  doing so, hc asked whether the basic  f a u l t  i n  our apparent f a i l u r e  of 

leadership i n  leading the Soviets d i d  not  l i e  i n  those leading our 

research operat ions,  He put it; t h i s  way: 

Where have we f a i l e d  t o  maintain our once unquestioned 
supremacy i n  technology? Certainly not i n  o u t  f a c t o r i e s .  
And our  engineers and research s c i e n t i s t s  a r e  a s  w e l l  
t r a ined ,  a s  wel l  equipped and a s  dedicated a s  any o t h e r s ,  
Our f a i l u r e  has been i n  the sphere o f  primLry i n t e r e s t  
of t h i s  conference. I t  has been i n  the adminis t ra t ion 
of research--in the establishment of the philosophies 
and mechanics of management within government and 
industry conducive to s i g n i f i c a n t  research. 

Haywood's remarks point up the s ign i f i cance  of e f f i c i e n t  use o f  our 

t echn ica l  and s c i e n t i f i c  resources and would hold f o r  our  well-being 

whether o r  not we have ou t s ide  competition, m i l i t a r y  o r  peaceful.  

Though it  was never a s p e c i f i c  I n t e n t  of the Conference t o  

discuss  on a balanced baais  a l l  problems conceived t u  be important 

i n  administering research,  i t  is  c l e a r  t h a t  e l l  major ones so f a r  

i d e n t i f i e d  have been the subject  of one o r  more of the Conference 

programs and, therefore ,  discussed t o  some ex ten t .  h%ere i t  is  c l e a r  

t h a t  a given top ic  o r  problem needs f u r t h e r  discussion or r e so lu t ion  

the authors have attempted t o  point  up t h i s  need a s  a s* ,gestio11 for 

fuzure Conference discussion. 

A f u r t h e r  l i m i t a t i o n  on the bas i c  ma te r i a l  f lowirg from these 

Conferences i s  semantic i n  nature .  This i s  not unexpected of any new 

professional  f i e l d ,  for  i t  takes  much time and much discourse,  even 

on fundame:.:al matters,  t o  come t o  agreement on the meanings ant  

d e f i n i t i o n s  c f  terms, No l e s s  trirehas t h i s  been i n  research and 

research adminis t ra t ion.  In reviewi; the semantic problems invol-ved, 

the authors can claim no heaven-sent g i f t  f o r  e s t a b l i s h i n g  once and f o r  



a l l  t he  semancic terms t o  be used. Rsther what can be done is t o  d i s t i l l  

oxt  o f  t he  many d e f i n i t i o n s  and meanings professed what seems the  b e s t  

consensus as r e f l e c t e d  by t' Proceedings. A t  bottom t h i s  i s  a t a s k  

which, i f  f o r  no o the r  reason, must be done i n  o rde r  t h a t  t he  reader  be 

or iented and tuned t o  understanding the  discussions and s u m a i i c s  

presented l a t e r  i n  t h i s  text. 

Both by descgn and because of t he  d e s i r e  of t h e  person speaking to  

communicate, much Conference ma te r i a l  has  been devoted t o  tryinF. t o  

de f ine  and separate  terms such as basic research, pure research, 

fundamental research, exploratory research,  applied research,  

exploratory development, design, inventior,, etc. 

I n  t a l k i n g  about these terms a l l  discussants  agree t h a t  we a r e  

t a l k i n g  about t he  e f f o r t s  o f  c r e a t i v e  individuals :  s c i e n t i s t s ,  

engineers,  and those who lead them. All agree t h a t  i n  general ,  

research and development seeks new knowledge, new un.ierstanding, or 

both. Arid a11 agree t h a t  research and developnent e f f o r t  is  more 

a contineus spectrum o f  a c t i v i t i e s  r a t h e r  than a a e r i e s  o f  s epa ra t e  

and d i s t i n c t  e n t i r i e s .  This one f a c t  i n  i t s e l f  is  the  r o o t  o f  much 

0 ,  t h e  semar,tic d i f f i c u l t y .  People, e s p e c i a l l y  technologis ts ,  l i k e  

o rde r ly  and f i n i t e  packages t h a t  can be separated and d i s c r e t e l y  

described. They would l i k e  t o  have "basic research" o r  "applied 

research" as uniquely defined a s  i s  a n a t u r a l  constant  such a s  the  

speed of l i g h t .  

I1 pure,': having no ob jec t ives  i n  view, o t h e r  than t o  inc rease  knowledge 

Many would l i k e  t o  th ink  of bas i c  research a s  being 

and understanding, and motivated only by i n t e r e s t  and c u r i o s i t y .  
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Also they wis ! i  t o  think of applied research,  development, e t c . ,  a s  

having planned p r a c t i c a l  ob jec t ives  and, o f t e n ,  spec i f i ed  needs--but 

o t h e r s  say t h a t  basic  research can be motivated by ob jec t ives ,  and it  

can be planned, programmed and d i r ec t ed .  The r ecu r ren t  r e t o r t  is, 

o f  course, t h a t  if t h i s  be the case,  then we a r e  t a l k i n g  about applied 

research--not basic .  

Varioas thinkers  about t h e  sub jec t  have wanted t o  ca t egor i ze  

research and development by Looking a t  t he  content and judging (by 

same standard never w e l l  es tabl ished)  whether it is  bas i c  o r  appl ied 

i n  nature.  B u t  o t h e r s  contend t h i s  i s  impract ical  and say one must 

look a t  t h e  man performing the  work t o  determine whether he is 

motivated by p r a c t i c a l  ob jec t ives  o r  not .  

were espoused by var ious p a r t i c i p a n t s  a t  t he  many Conferences. 

show t h e  d i s p a r i t y  i n  thought i t  is  perhaps well t o  note  t h a t  i n  1952 

a panel o f  Conzerence at tendees,  led by E. R. Piore,  t r i e d  unsuccessfully 

t o  def ine bas i c  research. Tiore ,suggested t h a t  t he  content o f  the 

research might be examined t o  determine whether it i s  fundamental. 

This means, perhaps t h a t  a -p r imary  q u a l i t y  o f  bas i c  research is t h a t  it 

seeks b e t t e r  understanding of t h e  ex te rna l  world. 

secondary guide t o  be whether i t  would i n s p i r e  o the r  research t h a t  

would p e r m i t  a b e t t e r  understanding and c o n t r o l  o f  t h e  e x t e r n a l  world. 

Presumably, t he  l a t t e r  would be tagged "applied , ' I  

These two opposing views 

To 

He a l s o  thought a 

But i n  1957, DeWitt S t e t t e n ,  Jr. and Willard Libby were i n  

agreement on a d i f f e r e n t  approach. S t e t t e n  expressed the  view t h a t  

the chief  d i f f e rence  is  t h a t  the applied s c i e n t i s t  envis ions a t  the  



7 

o u t s e t  t he  appl ica t ion  t o  be made but  the  bas ic  s c i e n t i s t  i s  motivated 

l a rge ly  by cu r ios i ty .  Libby, while genera l ly  agreeing, put  i t , a  b i t  

d i f f e r e n t l y .  H e  f e l t  t h a t  a s imple  d e f i n i t i o n  i s : '%as ic  research t e l l s  

one something new about nature ,  whereas development work i n  i t s e l f  does 

not." Libby fu r the r  expressed t h a t  t he  e a s i e s t  way t o  t e l l  them apa r t  

i s  on the  bas i s  of  ob jec t ives  and purposes; a second way is  t o  look a t  

t he  type of man doing the work. Thus we come almost f u l l  c i r c l e .  

Others, a t  var ious times and p laces ,  have used o the r  a d j e c t i v a l  

phraseology t o  descr ibe what most have come t o  accept a s  bas ic  research.  

I n  discussing what he ca l l ed  " indus t r i a l  research" (research by indus t ry) ,  

Georgz Glockler ( 1958)  emphasized t h a t  t he  phrase "research spectrum" 

is  very appropriate .  Drawing from his  remarks and from o t h e r s ' ,  one 

can l i s t  a t  l e a s t  t he  following ad jec t ives  t o  precede the  word, research-- 

on one end of the  spectrum: pure,  bas ic ,  fundamental, exploratory,  

c r ea t ive ,  a l l  o f  which a r e  summable i n t o  the  word "basic"; on the  o the r  

end, t he  ad jec t ives  bes t  descr ibing the  domain ou t s ide  bas i c  research 

a re :  appl ied,  programmatic, supporting, corrobat ive,  co l labora t ive ,  

contr ibutory,  d i rec ted ,  engineering and technological ,  a l l  of which can 

be summed i n t o  "applied research" and "technological development. I' 

Though many words have been used t o  t r y  t o  def ine  these  ca t egor i e s  

we are y e t  without genera l ly  accepted terms. For ins tance ,  Ralph 

Morgen has pointed ou t  t h a t  applied research t o  the  s c i e n t i s t  may well  

be bas ic  research t o  the  engineer,  and t h i s  explanation seems q u i t e  

appropriate .  

S imi la r ly ,  but  t o  a l e s s e r  degree, o the r  generic  terms which hava 
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become tt:e so-cal led vocsbi:,lnry of research and development and i t s  

management s t i l l  mean q u i t e  d i f f e r e n t  th ings  t o  differeni :  people. 

Nevertheless,  i t  inny s t i l i  be important to t r y  t o  c l a r i f y  f o r  t he  reeder 

what research adminis t ra t ion  i s  and i s  n o t ,  

I n  opening the  1957 Conference, Ralph E. Gibson, venerable  leader  

Oi un ive r s i ty  and government research,  summarized the  ob jec t ives  o f  

research and development and def ined research adminis t ra t ion  i n  t h i s  

way : 

The cnd o r  ob jec t ive  of our  a c t i v i t y  is  two-fold: 
(I.) t o  develop devices ,  commodities, and se rv ices  
which w i l l  enable us t o  lead more hea l thy ,  
comfortable, secure,  and u s e f u l  l i ~ e s ,  and ( 2 )  t o  
develop p a t t e r n s  o f  understanding 0-: man and h i s  
environment so t h a t  we may mobilize our  knowledge 
f o r  useful app l i ca t ions  when t h e  occasion demands. 
The primary means f o r  achieving t h i s  end a r e  w e l l -  
educated, s k i l l e d ,  indus t r ious ,  i n t e l l i g e n t ,  
imaginative,  c r e a t i v e  men and women werking under 
a vigorous i n t e l l e c t u a l  d i s c i p l i n e ,  Research 
adminis t ra t ion  c o n s i s t s  o f  s e l e c t i n g  people endowed 
with the  foregoing genera l  a t t r i b u t e s ,  p lac ing  
before  them cl:a Lienging problems appropr ia te  t o  
the  exerc ise  of  the  p a r t i c u l a r  s e t  o f  a t t r i b u t e s  
and education they have, and supplying an environment 
where i n t e l l e c t u a l  d i s c i p l i n e  and i n s p i r a t i o n  enable 
them t o  exerc ise  t h e i r  f a c u l t i e s  t o  the  f u l l e s t  
ex t en t .  

Gibson's desc r ip t ion  says r a t h e r  w e l l  what research adminis t ra t ion  

is .  H e  leaves i t  t o  o the r s  t o  provide the  c lues  a s  t o  $ 2 ~  t o  perform 

it. This t he  o the r  speakers and conferees  have contr ibuted throughout 

t he  Conference sess ions ,  f o r  t h i s  i s  the  purpose o f  the Conference. As 

s t a t e d  by Rensis Liker t  (1956) t h i s  knowledge o r  a r t  comes through n 

combination o f  experience and 3 c i e n t i f i c  s tudy,  much l i k e  the  a r t  of  the  

p r a c t i c e  o f  medicine. 
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But a d e f i n i t i o n  a t  times c a n b  too encompassing f o r  e f f e c t i v e  use. 

The i n s i g h t  gained from an opposite o r  i n d i r e c t  approach o f t e n  suppl ies  

t he  necessary l i m i t s .  

general  term does include a l l  t h a t  assortment of a c t i v i t i e s  which lead 

t o  Gi$son's object ive.  

however, and, therefore ,  f o r  t h i s  i n t e r p r e t i v e  summary o f  t he  Proceedings, 

t he  t e r m  "administration of research" includes only those r e s p o n s i b i l i t i e s ,  

d u t i e s  and ob l iga t ions  o f  the o v e r a l l  manager of  t he  people doing the  

research o r  research and development and o f  t he  se rv ices  which support 

t h e i r  e f f o r t s .  

e f f o r t s  and administering t h e i r  supporting se rv ices  was more c l e a r l y  

appreciated 5y p a r t i c i p a n t s  i n  l a t e r  Conferences. For the  most p a r t ,  

they l imited discussion t o  the subject  of managing o v e r a l l  operat ions 

and r e l i e d  on o the r  special ized media t o  cover the  sub jec t s  o f  supporting 

se rv ices ,  which appropriately include a sepa ra t e  set  of s k i l l s ,  both 

p ro fes s iona l  and non-professional. For example, i t  is  r a t h e r  obvious 

t h a t  accounting and s k i l l e d  accountants a r e  needed i n  the o v e r a l l  

organizat ion for  research but no attempt has been made by the National 

Conference t o  look i n t o  the d e t a i l s  of research acccunting methods, nor 

t o  develop research accountants. 

It is c l e a r  t h a t  research adminis t ra t ion a s  a 

For the  p r p o s e s  of t he  National Conference, 

The d i s t i n c t i o n  between managing research and development 

I n  t h i s  t e x t  we have chosen t o  apply the  term "research d i r ec to r "  

t o  the  person i n  o v e r a l l  managerial charge oE research o r  research and 

development e f f o r t s .  

management team of the company o r  organizat ion,  of which the research 

and development e f f o r t  is a p a r t ,  o r  he i s  i n  charge of  a s i m i l a r  but 

independent e f f o r t ,  

I n  t h i s  sense he i s  e i t h e r  a p a r t  of the top 

He may a l s o  be the leader  of a major segment of 
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t he  t o t a l  research and development e f f o r t .  I n  any case,  t he  research 

d i r e c t o r  is  a leader who is faced wi th  t h e  oppor tun i t i e s  and problems 

involved i n  reaching the  ob jec t ives  s t a t e d  by Gibson. 

Also it  should here be noted th.at t he  word "research" a s  used i n  

the  name o f  the Conference, a s  wel l  a s  wherever used throughout t h e  

Proceedings and t h i s  summary, is  intended t o  cover the e n t i r e  spectrum 

o f  research and development a c t i v i t y  without exclusion o f  any p a r t  of 

it. Where s p e c i f i c  reference t o  only a p a r t  of  t h i s  spectrum i s  

intended, a designat ion such as "applied" o r  "basic" is used as a 

rough po in te r  t o  t h e  region of t he  spectrum involved. 

s i n c e  the  term "R Sr D" has a l s o  become a commonplace expression to  

designate the whole spectrum, i t  w i l l  be used throughout t he  text  

i n  t h a t  sense. 

I n  addi t ion,  



CHAPTER I1 

ROLES OF RESEARCH ORGANIZATIONS 

Introduct ion 

In t h e i r  preliminary de l ibe ra t ions  about holding a conference 

of research adminis t ra tors ,  the founders o f  the National Conference 

recognized e s s e n t i a l l y  th ree  types of organizati-ons which had 

t r a d i t i o n a l l y  performed o r  supported research and which had experienced 

s i m i l a r  problems i n  administering t h i s  work, d e s p i t e  t h e i r  d i f f e r i n g  

aims and purposes. The th ree  s e c t a r s  were u n i v e r s i t i e s ,  i ndus t ry  and 

government. It seemed worthwhile t o  convene a conference of research 

adminis t ra tors  from these secctiors because the re  appeared t o  be 

s u f f i c i e n t  problems o f  adminis t ra t ion common t o  a l l  t h rae  t o  warrant 

t h e i r  gather ing t o  d i scuss  the problems from various viewpoints. The 

motivation be!-ind convening the F i r s t  Conference, perhaps bes t  

expressed by a leading research cons!iltant, Maurice Holland, was "to 

exchange t e s t ed  p rac t i ces"  between the Lhree s e c t o r s  of  the n a t i o n a l  

research community, The founders f e l t  t h a t  a s i n g l e  meeting, without 

a planned con t inu i ty ,  would serve t o  condense the  bes t  experience of 

the wartime research adminis t ra tors  and to  d i s t r i b u t e  the t e s t ed  

techniques of one s e c t o r  to  the o the r  two, 

As E]'ri~c! Walker, one of  the o r i g i n a l  founders, pointed out  (1947), 

many new l abora to r i e s  were establ ished during the war years ,  headed by 

- 11- 



12  

men not accustomed t o  administering organized research but nevertheless  

expected t o  produce research r e s u l t s  on an e f f i c i e n t  b a s i s ,  

The f i r s t  Conference had been thought o f  a s  a one-time meeting. 

But i t  immediately appeared p r o f i t a b l e  t o  continue d i scuss io r  i n  l a t e r  

years ,  p a r t l y  because speakers a t  the f i r s t  Conference had not attempted 

to  de l inea te  the separate  r o l e s  of the th ree  types o f  research 

organizat ions nor were these separake r o l e s  c l e a r  t o  them. The program 

planners f o r  fu tu re  Conferences thus saw f i t  t o  schedule discussions of 

the purposes and place of each s e c t o r  i n  the p u r s u i t  o f  research and i n  

the encouragement and support of i t .  

common problems but the v a r i a t i o n s  i n  philosophy and p r a c t i c e s  which 

gave rise t o  q u i t e  d i f f e r e n t  viewpoints on what had appeared to  be 

common problems. 

adminis t ra t ion of  research from a s tandpoint  of p r a c t i c a l  experience, 

they needed t o  consider the v a r i a t i o n  among the  purposes, aims, and 

ob jec t ives  of t h e i r  research a c t i v i t i e s .  Through t h i s ,  a research 

d i r e c t o r  could thus b e t t e r  appreciate  whether, f o r  instance,  t e s t ed  

techniques f o r  evaluat ion of t he  performance o f  a researc;. s c i e n t i s t  

o r  engineer a s  used by a government adminis t ra tor  were u s e f u l  t o  h i s  

own needs and purposes. 

Furthermore, explorat ion o f  the varying r o l e s  and how they change 

This brought i n t o  focus not only 

I f  those at tending were t o  d i scuss  problems i n  the 

was necessary to  provide a b a s i s  f o r  working r e l a t i o n s h i p s  i n  the 

suppo-t and performance of research,  

discussed i n  a l a t e r  chapter.  

to  c a r r y  on sponsored research unless  responsible  un ive r s i ty  

These working r e l a t i o n s h i p s  a r e  

For instance,  a un ive r s i ty  cannot hope 
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adminis t ra tors  understand the  aims, purposes, and i n  f a c t ,  t he  general  

r o l e  o f  t he  sponsor i n  i t s  own research i n t e r e s t s .  4nd, of course,  i t  

i s  just  a s  important t h a t  the  sponsor understand the  r o l e  of  the  

organiza t ion  it  supports .  

I n  t h i s  chapter ,  then, we s h a l l  explore  t h e  th ree  major types of  

organiza t ions ,  including t h e i r  ind iv idua l  r o l e s ,  and some of  t h e i r  

comparisons and d i f fe rences  a s  presented t o  t h e  Conference body. I n  

doing so, we s h a l l  a l s o  br ing  i n t o  focus the  purposes and ob jec t ives  of  

p r i v a t e  foundations and o the r  types OT research  organiza t ions  es tab l i shed  

ou t  o f  experience da t ing  from World War 11. Thsse a r e  t h e  independent, 

not-for-prof i t  o rganiza t ions  devoted t o  research  consul ta t ion  o r  services 

i n  a broad advisory sense.  

o f  t h i s  type.  

somewhat t h e  same category. 

The Universi ty  i n  Research 

The RAND Corporation is  one o f  t he  e a r l i e s t  

Lateq a p r o l i f e r a t i o n  of  o t h e r  e n t e r p r i s e s  developed i n  

H i s t o r i c a l l y  and t r a d i t i o n a l l y ,  the  accepted funct ions o f  h igher  

education have included i n s t r u c t i o n ,  research  and serv ice .  

f u l f i l l i n g  these  funct ions t h e  un ive r s i ty  has  t r a d i t i o n a l l y  been 

c red i t ed  as the  custodian,  t h e  expander, and t h e  purveyor of  bas i c  

knowledgo,, The products of t he  un ive r s i ty ,  i n  tu rn ,  can be c l a s s i f i e d  

a s  h ighly  t r a ined  people,  new knowledge and advisory serv ices .  I n  

car ry ing  out  these  funct ions and producing these  products most American 

u n i v e r s i t i e s  had, throughout t h e i r  prewar experience maintained a 

complete i n t e g r a t i o n  o f  t h e i r  resources ,  ( i n  the  graduate  sc iences  and 

engineering a t  l e a s t ) ,  

researched without: teaching. And the  f a c u l t y  and profess iona l  s t a f f  

I n  

Few taught without doing research and Eew 
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acted d i r e c t l y  i n  an advisory capacLty to  industry,  ag r i cu l tu re  and 

sometimes governmsnt. 

World War I1 experiences d r a s t i c a l l y  a l t e r e d  the t r a d i t i o n a l  r o l e  

of  u n i v e r s i t i e s  i n  research,  i n  addi t ion  t o  g r e a t l y  expanding the volume 

of  t h e i r  research a c t i v i t y .  A s h i f t  i n  emphasis r e s u l t i n g  i n  a g rea t e r  

proportion of  un ive r s i ty  resources  being devoted t o  research was 

accompanied by changes i n  the  charac te r  of un ive r s i ty  research and o f  

t he  un ive r s i ty  organizat ion f o r  research ,  I n  reviewing the  r e s u l t i n g  

s i tua t io i :  i n  engineering research i n  1948, A.E. White and C.W. Good, 

two experienced u n i v e w i t y  research adminis t ra tors ,  put i n t o  context 

the  impact these changes have made on the  un ive r s i ty  organizat ion and 

the  increased publ ic  se rv ice  i t  can render ,  

Since 1940, research,  including engineering research,  has gone 
forward by leaps and bounds. This was due to  the war and 
e spec ia l ly  t o  the a c t i v i t i e s  of  t he  Off ice  of  S c i e n t i f i c  
Research and Development , which, t o  a considerable degree, was 
a general  co r re l a t ing  agency fo r  research fo r  governmental war 
agencies i n  our co l leges  and schools,  
t h i s  Off ice  understood the  bene f i t s  t o  be derived through 
organizat ion with adequate funds. No longer were research 
a c t i v i t i e s  thougkof  i n  terms of $500 o r  $1,000 g ran t s ,  but  
i n  terms of $100,000 o r  $1,000,000 g ran t s ,  
astounding. 

Never before  i n  a world s t ruggle  have the s c i e n t i f i c  forces  
been so u t i l i z e d .  The impact o f  these forces  on the  value of  
sponsored research i s  s t i l l  being f e l t  i n  an unciminished 
degree, even though i t h a s  been more than three  years  s ince  the  
termination of  ac tua l  f igh t ing .  Many outs tanding cont r ibu t ions  
were made, th ree  of which were i n  the  f i e l d  of  ccmmunications, 
the development of  the V-T fuse,  and the  development of atomic 
energy, Much of the  work i n  these f i e l d s ,  e spec ia l ly  i n  the  
e a r l y  s tages ,  was done i n  our co l leges  and u n i v e r s i t i e s .  

The men i n  charge of  

The r e s u l t s  were 

. .  

The lessons gained from these experiences ind ica t e  t h a t ,  the  
technica l  men i n  our u n i v e r s i t i e s  can render g rea t  s e rv i ce ,  
whether.’i t  be fo r  war o r  f o r  peace, i f  the work is properly 
organized, 
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Also i n  1948, Ernst  Weher gave c l e a r  ind ica t ion  of  the  problems 

a r i s i n g  from increaseci ob l iga t ions  of u n i v e r s i t i e s  i n  the  a reas  of 

t r a i n i n g  o f  research s c i e n t i s t s  and engineers,  brought about a s  a 

r e s u l t  of  the  g rea t  expansinn ok the  un ive r s i ty  research ,  Be shcwed 

t h a t  the  t rend toward "bigness" i n  un ive r s i ty  research was mt  

necessa r i ly  detr imental  t o  the  fu l f i l lmen t  of  t he  t r a d i t i o n a l  un ive r s i ty  

ro l e .  I n  f a c t ,  with s u i t a b l e  un ive r s i ty  adminis t ra t ion adjustments,  he 

saw t h a t  they were then provided with a g r e a t l y  increased pote t i t i a l  t o  

t r a i n  s tudents  e f f ec t ive ly .  

But t h e  o ld  concept o f  a somewhat exo t i c  f acu l ty  rcember doing 
research i n  a d i m  c o m e r  of a laboratory has  a l l  but  disappeared 
from many u n i v e r s i t i e s .  Today, t he  t r e n i  i s  t o  u t i l i z e  
governmentp.or industry-sponsored research p ro jec t s  with the  
inescapable adminis t ra t ive  shackles  which have been discussed a t  
several o f  these  conferences. It  j u s t  i s  no t  f eas ib l e  t o  t r a i n  
l a r g e r  numbers o f  s tudents  i n  a haphazard manner; i t  must be 
.lone i n  a more organized form i n  connection with a d i s t i n c t  
research laboratory with proper f a c i l i t i e s  and s t a f f .  The exo t i c  
scholar  i n  the  proverb ia l  ivory  tower has  beeii l a r g e l y  supplanted 
by the  researcher- teacher  who i s  no t  only w e l l  known i n  h i s  f i e l d  
but  who is  a l s o  conscious o f  t he  need f o r  r epor t s ,  f o r  showing 
progress no t  only i n  h i s  own personal  program but  a l s o  i n  t h a t  o f  
t h e  research fel lows under his guidance. He enjoys much moxe 
sympathetic he lp  from the  un ive r s i ty  adminis t ra t ion  i n  terms of  
money, f a c i l i t i e s ,  and equipment; however, he  must r e t u r n  
"performance" t o  s a t i s f y  cont rac tua l  ob l iga t ions ,  Surely,  t h i s  
might cause ind iv idua l  hardship which can only be resolved by 
mutual compromises; but research,  t o  be worth-while and of  
s i g n i f i c a n t  r e s u l t s  r equ i r e s  much l a rge r  investment than ever  
before  so t h a t  a considerable  p a r t  must be done i n  an organized 
way. This does nor mean t h a t  u n i v e r s i t i e s  force  t h e i r  f acu l ty  
members t o  do o r  not  t o  do research;  i t  has  remained a mat ter  of  
ind iv idua l  preference.  However, t he  un ive r s i ty  adminis t ra t ion 
w i l l  genera l ly  select s t a f f  members o f  such v a r i e t y  a s  to  enable 
i t  t o  c::ry on =:!.I t he  phases of  i t s  educat ional  a c t i v i t i e s .  I n  
t h i s  manner, and where condi t ions harmonize, t he  greduate 
s tudents  f ind now more personal  a t t e n t i o n  and have ava i l ab le  
l a rge r  f a c i l i t i e s  f o r  research than here tofore ;  they a s soc ia t e  
with f acu l ty  members a s  t h e s i s  advisers  who themselves a r e  
ac t ive ly  engaged i n  organized research and can t ransmit  
experience and techniques o f  g r e a t e r  v a r i e t y  than before ,  I n  
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addi t ion ,  the s tudents  have frequent contact. with research 
personnel f u l l y  engaged on p ro jec t s  and even sometimes 
share  i n  a s s i s t ance  by technicians o r  shop personnel 
making time-consuming cons t ruc t ion  of a u x i l i a r y  equipment 
somewhat e a s i e r ,  

The r o l e  of u n i v e r s i t i e s  i n  giving publ ic  service a l s o  changbd 

during tFLs same per iod,  Although prac t iced  pre\ . iously,  p a r t i c u l a r l y  

by publ ic  supported i n s t i t u t i o n s ,  consul tan t  s e rv i ces  by ind iv idua ls  

o r  groups, based upon expe r t i s e ,  g r e a t l y  expanded during and subsequent 

t o  World War 11. This was e s p e c i a l l y  so i n  those a reas  r e l a t e d  to  

na t iona l  s e c u r i t y  needs,  

development a s  well a s  phys ica l  and engineering development. Both 

Much of  the  cxpansion took the  form oE idea 

werc instrumental  i n  a l t e r i n g ,  q u i t e  markedly, the  r o l e  o f  un ivers i t ' rd  

and g i f i n g  r i se  t o  university-managed teams, i n s t i t u t i e n s  and l abora to r i e s  

f o r  concentrated func t iona l  a r l  problem area  research  and development. 

Much o f  t h i s  work was done under the  blanket  o f  m i l i t a r y  secu r i ty ,  which 

exciuded information from t h e  l i t e r a t u r e  m a i l a b l e  t o  c o u n t e r p r t  

researchers  elsevhere,  A number o f  these  e f  f a r t s  graducl ly  evolved 

i n t o  separa te  and p r iva t e  not - for -prof i t  o rganiza t ions ,  t h e  r o l e s  o f  

which a r e  l a t e r  descr ibed.  

By the  time of  the  next: Conference i n  1949, L I ~ ~ L ~  had begun a 

na t iona l  discourse on these  changes i n  the  r o l e  and purposes of t he  

un ive r s i ty  i n  the  research f i e l d .  I n  t h e  publ ic  i n t e r e s t  and i n  

response t o  na t iona l  needs, u n i v e r s i t i e s  had no t  only undertaken a 

g r e a t l y  expanded research e f f o r t ,  much of  which was f e d e r a l l y  sponoared, 

bu t  a l so  i n  t h i s  process o f  growth 'tiad assumed g rea t e r  publ ic  and 

p r i v a t e  ob l iga t ions  and r e s p o n s i b i l i t i e s ,  Sonre o f  these  could l o g i c a l l y  

be questioned. Fred Lhndvall, who had observed these  changes, made a 
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ple-  f o r  iqdustry t o  shoulder the ob l iga t ion  f o r  \ghat he ca l l ed  

"organized" research by teams of s c i e n t i s t s  and engineers seekiilg 

common object ives  and a r e tu rn  o f  t he  u n i v e r s i t i e s  t o  cmcentrat ior i  

on t r a d i t i o n a l  bas i c  science.  9e put  i t  t h i s  way: 

To maintain basic  science i n  our  col leges  and u n i v e r s i t i e s  i s  
hardly a question of academic choice; i t  i s  an ob l iga t ion .  A 
divers ion o f  academic e f f o r t  i n t o  applied research can be only 
o f  tenporary bene f i t  and can se r ious ly  impede t h e  growth of 
basic  knowledge a t  a time when our e f f o r t s  i n  the United S t a t e s  
should be concentrated, even more intc-nsively than i n  t h e  p a s t ,  
on fundaaental science.  

I n  t h i s  same ye 7 much hea t  was added t o  the discourse a t o u t  t he  

place c f  u n i v e r s i t i e s  i n  research by Sam Tour, an experienced management 

consulcant. In speaking from what hesaid was pu re ly  h i s  own experience, 

Tour accused the mive-.-sities of betraying the  publ ic  t r u s t  by having 

departed from t h e i r  primary functions of teach'mg a3d doing only t h a t  

research which is d i r e c t l y  adjunct and, therefore , -  "proper" t o  the 

teaching function. He deplored with some vehemence what he termed 

"universit j j  research Cor p r i v a t e  gain." 

Thmugli i e g a l i s t i c  camouklage research i n s t i t u t e s ,  engineering 
expsriment s t a t i o n s ,  research foundations and the  l i k e  a r e  
claiming t o  be a p a r t  of educat ional  i n s t i t u t i o n s ,  a r e  
f u l f i l l i n g  no educational k z c t i o n s  a t  such i n s t i t u t i o n s ,  a r e  
pu t t ing  s c i e n t i f i c  research i n t o  disrepute  and a r e  o u t  i n  t h e  
npen market, advert is ing,  s o l i c i t i n g ,  and bidding competit ively 
f o r  commercial work. 

Though few Conference participai: ts  agreed with Tour on h i s  bas i c  

premise, h i s  provocative remarks st imulated d k c u s s i o n  which c l e a r l y  

indicated t h a t  the r o l e  of the u n i v e r s i t y  i n  publ ic  s e r v i c e  had 

broadened and there  could be :.a 'a"G:turn t o  narrowly defined perspect ives  

i n  i t s  r e s p o n r i b i l i t i e s  for  research,  

I n  the ensuing dialogue about the aims and ob jec t ives  o f  u n i v e r s i t y  
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research, there seems to have continued to the mid-60's a searching 

process for better definition and refinement of these purposes and for 

procedures and practices which would allow universities to preserve their 

traditional image, yet respond to social and national objectives. A 

substantial part of the 1953 Conference was devoted to discussion of 

this process. And it was here that Lloyd Berkner, then President of 

Associated Universities, stated succinctly the new situation and 

problem in these times. 

Under the new conditions in which society finds itself the 
university not only hasthe responsibility for the search 
for knowledge, but it has an equal responsibility for the 
transitional process whereby this knowledge can be made 
useful to society, through the processes of government and 
industry. 

The problem that we face is this: 
advantages of Federal support of research and education and 
still avoid the dangers of Federal control and threats to 
academic freedom? 

How can we retain the 

Though the new conditions and problems seem well .stated, most 

of  the discussions in 1953 and in subsequext years centered on simply 

restating the problems rather than providing explicit solutions. 

Despite the absence of definj-te solutions, it was a11 too clear that- 

new organizations, institutions, and management methods had to be 

developed to cope with the new situation in order t o  bring university 

interests into proper relationships with the interests of other 

organizations, particularly the Federal structure. 

In discussing the fature of university research in 1955, Clifford 

Furnas, a noted leader and scholar in industrial, university and 

government research, traced the history of the changing role of the 
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un ive r s i ty  and provided new d i r e c t i o n  and guidance i n  l i g h t  of pas t  

experiences. He s t r e s sed  t h a t  u n i v e r s i t i e s  had taken on a fundamental 

r o l e  i n  research f o r  publ ic  good and wotlid need b e t t e r  adminis t ra t ive 

procedures t o  ca r ry  i t  o u t ,  

Now we f ind t h a t  most u n i v e r s i t i e s  fu rn i sh  many kLnds of publ ic  
s e r v i c e  through research and o the r  a c t i v i t i e s .  A s  a r e s u l t  of 
these t r ends ,  I think t h a t  t h e r e  has been a g r e a t  change i n  the 
American concept of a un ive r s i ty .  Originall ,y,  i t  was described 
a s  a community of scholars  and i t s  purpose was merely t o  research 
and t o  teach. 
the funct ion of the u n i v e r s i t y  i s  t o  research,  t o  teach, and t o  
be o f  d i r e c t  publ ic  s e rv i ce .  

Now, with the impact of the  land-grant col lege,  

A t  p r e sen t ,  t h e  th ree  bas i c  funct ions of t he  univers i ty--  
teaching, research,  and publ ic  service--are  now well  e s t ab l i shed .  
You can argue about whether research o r  teaching shoudd come 
f i r s t .  
However, h i s t o r i c a l l y  research came f i r s t ,  I suppose t h a t  i n  the 
modern u n i v e r s i t y  teaching comes f i r s t ,  but t h e r e  has been too 
much a tenc'ency i.n the pas t  t o  think the  u n i v e r s i t y ' s  only 
function t h a t  of teaching. 

I think 1 could argue e i t h e r  s i d e  o f  t h a t  question. 

We have now come the  f u l l  cycle  and have returned t o  the f ee l ing  
t h a t  t he  u n i v e r s i t y  i s  a community o f  s cho la r s ,  but  t h a t  t he  
scho la r s  a r e  a d i f f e r e n t  crew than they were i n  the  thir teer?th 
and fourteenth cen tu r i e s  and t h a t  they a r e  doing somswhat 
d i f f e r e n t  things.  This i s  p a r t i c u l a r l y  t r u e  i n  the  s c i e n t i f i c  
f i e l d s ,  because they a r e  deal ing with many o f  t h e  u t i l i t a r i a 2  
s spec t s  of l f f e ,  This has become the  u n i v e r s i t y ' s  function 
because the u n i v e r s i t y  has now recognized its pub l i c  s e rv i ce  
function 

I n  the  f u t u r e  we w i l l  need b e t t e r  businees organizat ion i n  the 
average un ive r s i ty ,  I n  order  to  ca r ry  on t h i s  coxplicated and 
important and necessary business of research.  

I n  1957, To Keith Glennan, then President  of Case I n s t i t u t e ,  f u r t h e r  

del ineated f o r  t h e  Conference the new problems of adminispration which 

arise from the  changing r o l e  cif the  un ive r s i ty  and which a f f e c t  a l l  i t s  

p a r t s ,  

Among the ever present problems t h a t  occupy the a t t e n t i o n  
of the adminis t ra tor  and the academic inves t iga to r  a l i k e  
a r e  : 
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F i r s t ,  the  vas t  amount of time and thought spent i n  preparing 
proposals ca lcu la ted  t o  conform s u f f i c i e n t l y  t o  an expressed 
need to  be accepted, and the time spent i n  complying with 
cont rac tua l  procedures and rou t ine  repor t ing  regard less  of  
r e s u l t s ;  second, the worry of t he  facul ty  member t h a t  h i s  
cont rac t  w i l l  be cancelled i f  t he  research does not  produce 
something usefu l  wi th in  a spec i f ied  time l i m i t ;  t h i r d ,  t he  
year-by-year uncer ta in ty  of  the  whole business of  research 
support;  and fourth,  the increasing tendency of  t he  agency 
supporting the research t o  demand a recognizable payoff. 

Further  discourse on tho i ssue  above and l a r g e r  i s sues  previously 

described has  appeared in  every Conference s ince  1957 but  few general  

or l a s t i n g  so lu t ions  have been put  fo r th .  

F ina l ly  i n  1963, Gordon Brown, engineering dean, reviewed t h e  

present  s i t u a t i o n  and described some poss ib le  so lu t ions  t o  the  knot ty  

problem of  what kinds of adjustments u n i v e r s i t i e s  must make i n  t h e i r  

new sole. I n  so doing, Brown recognized t h a t  no c l e a r l y  es tab l i shed  

doc t r ines  have ye t  emerged but  he attempted t o  set f o r t h  some new 

p r inc ip l e s  and guidel ines .  He noted t h a t  new knowledge flows 

downward i n  the educat ional  process and thus counter t o  the  flow o f  

s tudents .  This c rea t e s  a tu rbulen t  s i t c a t i o n  where it i s  d i f f i c u l t  

t o  maintain l o g i c a l  s t r u c t u r e s  i n  the  var ious  cu r r i cu la .  Increaded 

turbulence i n  cu r r i cu la  development a l s o  r e s u l t s  from the  necess i ty  

t o  interweave new knowledge with old and from c o a l i t i o n  of  previously 

separa te  f i e l d s .  Thus, teaching a c t i v i t i e s  must be ever  more c lose ly  

coordinated and developed more systematical ly .  

In summary, the  u n i v e r s i t y ' s  r o l e  has changed through the  post-  

World War II . :period from a somewhat narrow perspect ive t o  one q u i t c  

broad i n  terms of publ ic  se rv ice .  I n  assuming i t s  new r o l e  the  

un ive r s i ty  has encountered many new problems. The so lu t ions  t o  these 
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problems w i l l  r equ i r e  c r e a t i v e  new managers and new methods, not ye t  i n  

s i g h t ,  f o r  preservat ion of the inherent  and t r a d i t i o n a l  u n i v e r s i t y  

functions i n  both a fast-changing technological environment and i n  

response t o  the l a rge r  needs and r e s p o n s i b i l i t i e s  described by Eric  

Walker i n  1964 as "the adminis t ra t ion of research a s  applied t o  
* 

na t iona l  problems, na t iona l  p roduc t iv i ty  and na t iona l  welfare." 

Industry i n  Research 

I n  the e a r l i e r  Conferences on the Administration of Research, 

discussions involving i n d u s t r i a l  research were based on the underlying 

t a c i t  premise t h a t  a l l  commercial and i n d u s t r i a l  research and 

development has always been d i r ec t ed  toward the  c l e a r  o b j e c t i v e  o f  

developing u s e f u l  and marketable new products and se rv ices  f o r  both 

publ ic  and p r i v a t e  i n t e r e s t s .  Very l i t t l e  examination the re fo re  was 

given t o  the  aims, purposes, and ob jec t ives  of research i n  t h i s  s e c t o r  

of the economy, The industry r o l e  seemed c l e a r l y  l imited t o  pu r su i t  of 

a c t i v i t i e s  which had the best management-judged chance of maximum 

p r o f i t  r e tu rn .  L i t t l e  thought, i f  any, was given t o  whether l a r g e r  

purposes, o the r  than responding t o  d i r e c t  needs of government, were 

d e s i r a b l e  o r  even appropriate  i n  the n a t i o n a l  a s  we l l  a s  i n d u s t r i a l  

interest .  Hints t h a t  industry has a l a r g e r  r o l e ,  however, begar t o  

creep i n t o  Conference discussion. Speakingto t h i s  po in t ,  Donald 

McLaughlin (1953), an experienced i n d u s t r i a l  researcher ,  r e i t e r a t e d  

the t o t a l  i n d u s t r i a l  r o l e  and i t s  r e l a t i o n  t o  commmity i n t e r e s t s .  

Corporations, a f t e r  a l l ,  a r e  not  c h a r i t a b l e  organizat ions 
un le s s  they have been e s t ab l i shed  f o r  such purposes, azid 
no apology need be offered f o r  holding to the  p r i n c i p l e  of 
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bene f i t  t6 stockholders t h a t  I have j u s t  s t a t e d ,  I n  our 
s o c i a l  o rde r ,  which we a r e  proud t o  defend, the success 
of an i n d u s t r i a l  corporation is  measured by i t s  p r o f i t s .  
With enlightened s e l f - i n t e r e s t ,  such an e n t e r p r i s e  may of 
course be involved with many moreaspects of the l i f e  of 

' 

a community than those with which it  is narrowly concerned 
and s t i l l  not  depart  from i t s  t r u e  funct ions and ob jec t ives .  
But, I s t i l l  want t o  emphasize p r o f i t s  and maximum bene f i t  
t o  stockholders a s  the dominant considerat ion when the  r o l e  of 
a corporation i n  r e l a t i o n  t o  research is  being appraised. 

McLaughlin allowed one aspect of the l a r g e r  r o l e  of industry when he 

continued : 

D . .  the  s p e c i a l  concern of an i n d u s t r i a i  corporat ion should be 
i t s  own p a r t i c u l a r  f i e l d  and t h a t  whatever research of 
u n r e s t r i c t e d  bas i c  cha rac t e r  i s  supported by i t  should be t o  
a d i sce rn ib l e  dagree r e l a t e d  t o  i t s  own i n t e r e s t s .  To extend 
t h i s  r e l a t i o n s h i p  t o  the  needs of an e n t i r e  i ndus t ry  o r  a 
f i e l d ,  has been the function of a number of industry-wide 
organizat ions,  They su re ly  serve a most u se fu l  purpose by 
providing a means of pooling common i n t e r e s t s  and enabling a 
group o f  corporat ions t o  p a r t i c f p a t e  i n  fundamental work 
beyond t h e  s t r i c t  r e s p o n s i b i l i t y  o f  i nd iv idua l s .  The f a r  
reaching b e n e f i t s  t h a t  can be brought t o  a whole indus t ry  
through such e f f o r t s  would j u s t i f y  w i d e r  support  of t h i s  
s o r t ,  without v i o l a t i n g  the p r i n c i p l e  o f  enlightened 
s e l f - i n t e r e s t  i n  ;he use of corporate  funds t h a t  I am anxious 
t o  defend. 

McLaughlin admitted t h a t  t he  l a r g e r  corporat ions could a f fo rd  t o  

devote some resources  t o  producing bas i c  technology but he looked a t  

t h i s  much a s  a luxury. However, Duer Reeves (1955), a leader  i n  

petroleum research,  put  t h i s  kind o f  a c t i v i t y  on two o the r  bases. 

Modern i n d u s t r i a l  research organizat ions a r e  keenly aware of 
t h e  f a c t  t h a t  t h e i r  own raw ma te r i a l s  a r e  the  bas i c  s c i e n t i f i c  
f a c t s  and p r i n c i p l e s  discovered through fundamental research,  
and within each organizat ion fundamental s c i e n t i f i c  s t u d i e s  
a r e  c a r r i e d  ou t  f o r  t h i s  purpose on a s c a l e  much g r e a t e r  than 
is  general ly  r ea l i zed .  Nor a r e  these s t u d i e s  confined t o  
narrow problems of immediate i n t e r e s t ,  but o f t en  range f a r  
a f i e l d  indeed a s  the organizat ion cont inual ly  seeks t o  
develop new products,  new markets, and b e t t e r  ways of doing 
th ings ,  
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I think the day i s  f a s t  approaching when i n d u s t r i a l  research 
w i l l  produce technology a s  an i n d u s t r i a l  product i n  i t s  own 
r i g h t .  As t h i s  day approaches, i n d u s t r i a l  research w i l l  
become more and more a separate  indus t ry  c r e a t i n g  an important 
raw ma te r i a l  under highly competitive business condi t ions,  

Accepting Reeves' desc r ip t ion  of the r a t i o n a l e  f o r  bas i c  research 

by i n d u s t r i a l  f irms and h i s  predfct ion t h a t  the production of new 

technology would become a competit ive indus t ry  i n  i t s  own r i g h t  does 

not  d r a s t i c a l l y  a l t e r  the r o l e  o f  i n d u s t r i a l  research, but i t  does 

c l e a r l y  i n d i c a t e  a l a r g e r  and perhaps more responsible  outlook on the  

p a r t  of corporations 

A f u r t h e r  aspect of the changing r o l e  of industry t o  become more of 

a producer o f  new knowledge was presented by Charles C r i t c h f i e l d ,  a 

leader i n  i n d u s t r i a l  research,  i n  1956. C r i t c h f i e l d  expressed h i s  

bel'ief t h a t  industry has the inherent  r e s p o n s i b i l i t y  t o  provide 

oppor tun i t i e s  f o r  research s c i e n t i s t s  t o  do bas i c  research because of 

t h e  lack of u n i v e r s i t y  pos i t i ons ,  now and i n  the  fu tu re ,  to  absorb a l l  

of the n a t i o n a l  t a l e n t  i n  t h i s  area.  This concept i s  i n  d i r e c t  

opposit ion t o  t h a t  described ear l ier  by McLaughlin and i f  pursued by 

many companies would c l e a r l y  a. l ter  t o  some ex ten t ,  t he  r o l e  of industry,  

as wel l  a s  t h a t  of u n i v e r s i t i e s .  

That the r o l e  of industry i n  research i s  expanding not j u s t  i n  

volume but  i n  scope, cha rac t e r ,  and i n  o t h e r  ways becomes more 

evident from subsequent discussion,  

corporations can o r  should go i n  broadening both t h e i r  research base 

Yet unresolved is j u s t  how f a r  

and t h e i r  support  o f  science and technology pract iced by o t h e r s ,  Some 

firms have undertaken extensive p a r t i c i p a t i o n  i n  doing and sponsoring 
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bas i c  research and advanced education. I n  1957, Blaine descot t  described 

a s  many a s  seventeen ways i n  which h i s  f i rm has undertaken to  s t imulate  

bas i c  science a c t i v i t i e s .  H e  based the company's reasoning i n  doing so  

on t h r e e  po in t s .  

1. It is absolutely necessary f o r  success fu l  applied research,  

2 .  It is  necessary f o r  su rv iva l .  

3. Industry i s  becoming more and more aware of the r e e p o n s i b i l i t i e s  
i n  becoming a good corporate c i t i z e n ,  

W.O. Baker of Bell Laboratories pointed out  a t  the same Conference 

t h a t  management must want bas i c  research but t ndus t ry  usua l ly  does no t  

want it f o r  two reasons: 

1, Its timing is  o f f  from most o f  t he  r e s t  of commerce, government 
and ko r ld ly  a f f a i r s .  

2 ,  Its uncommon nonsense content s t a i . t l e s  and alarms the  
adminis t ra tor ,  who sees, above a l l  and q u i t e  properly,  
the immense values  o f  common sense i n  running things,  

These a r e  reasons which can be understood by anyone examining the 

r o l e  of industry p a r t i c i p a t i o n ;  however, t h e r e  a r e  good ind ica t ions  the  

b a r r i e r s  i n  thinking out l ined by Baker a r e  being d i spe l l ed .  Management 

is becoming aware t h a t  Wescott 's reasoning makes sense. This does not  

imply t h a t  t he  i n d u s t r i a l  s e c t o r  is los ing  s i g h t  o f  i t s  o r i g i n a l  r o l e  

of research f o r  p r o f i t  alone; it is  f u r t h e r  def ining t h i s  r o l e  while 

sharpening its research management t o o l s  i n  o rde r  t o  mske i t s  research 

more meaningful a s  we21 as more p r o f i t a b l e .  A s  l a t e  a s  1963, Chauncey 

S t a r r ,  whose e f f o r t s  have been t r a d i t i o n a l l y a t  t he  fo re f ron t  of atomic 

energy research,  reemphasized the  bas i c  r o l e  of industry tliisr,way: 
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The basic  object ive of industry gene ra l ly  i s  p r o f i t ,  survival., 
and growth, I t  has c e r t a i n  secondary ob jec t ives  which we a l l  
have a s  individuals ,  but the decis ions indus t ry  makes a s  t o  
what it does a r e  pr imari ly  determined by p r o f i t ,  s i r v i v a l  and 
growth ob jec t ives .  

S t a r r ' s  statement shows the unchanged na tu re  o f  t he  function of 

research i n  the corporate s t r u c t u r e .  No doubt i t  a l s o  s e t s  the course 

f o r  the fu tu re  of i n d u s t r i a l  research, tilough many would argue f o r  an 

expanded r e s p o n s i b i l i t y  of industry toward the publ ic  good. Most l a r g e r  

companies, a t  l e a s t ,  have become aware t h a t  they may r i se  o r  f a l l  with 

the t i d e  of the t o t a l  economy. 

Government i n  Re search 

I n  the  l a r g e r  sense,  a t  l e a s t  i n  our  kind of soc ie ty  and p o l i t i c a l  

and economic s t r u c t u r e ,  government i n t e r e s t s ,  aims and ob jec t ives  r e s t  

largeSy upon a c o n s t i t u t i o n a l  base and a r e  s a t i s f i e d  through economic, 

s o c i a l ,  p o l i t i c a l  and m i l i t a r y  ac t ions  i n  keeping with these purposes. 

To support  it6 general  i n t e r e s t s ,  aims, and ob jec t ives ,  government, 

both s ta te  and Federal, has an inherent  two-fold r o l e  i n  the  a r e a  of 

science and research. On t h e  one hand, it engages d i r e c t l y  i n  the 

advancement of science through performing research i n  i t s  own behalf 

and o f t e n  through a c t i n g  as a custodian and purveyor of knowledge, 

t he  o the r  hand, it encourages and supports those a c t i v i t i e s  t h a t  w i l l  

On 

st rengthen research and the advancement o f  science and technology t o  

meet i t s  general  ob jec t ives .  

The Federal  s t r u c t u r e  deriweo i t s  dual  r o l e  from those Cons t i t u t iona l  

c lauses  t h a t  i n s t r u c t  i t . t o  promote the general  welfare and provide f o r  

the common defense, a s  E.R. Piore  s t redsed i n  the 1953 Conference and a s  
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Admiral FOR. Furth an.; H.Guyford Stever both r e i t e r a t e d  i n  the 1955 

Conference, Acting under these general  i n s t r u c t i o n s ,  some technological 

a c t i v i t i e s  were undertaken i n  the e a r l y  days o f  the Federal  Republic, 

The Smithsonian I n s t i t u t i o n  was founded, the Lewis and Clark expedition 

was undertaken, and seve ra l  small p r o j e c t s  f o r  answering s p e c i f i c  

problems were launched. But it was not  u n t i l  t he  Mor r i l l  Land Grant Act 

was passed i n  1862 t h a t  t he  Federal  Government became involved d i r e c t l y  

i n  performing i t s  own research and supporting t h a t  of o the r s .  Since 

t h a t  period i t  has become ever more deeply involved i n  d rde r  t o  promote 

those act ivi t ies  ca l cu la t ed  t o  s t rengthen the na t ion  as a m o l e ,  t o  

serve the  s p e c i f i c  needs o f  t he  people, and t o  secure the  necessary 

information upon which t o  base major pol icy decis ions.  From h i s  

p o s i t i o n  a s  an eminent Navy research d i r e c t o r ,  Admiral Furth,  i n  

speaking o f  t he  Federal r o l e ,  c l e a r l y  ou t l ined  t h i s  r a t i o n a l e  as it has 

developed, 

The government has  supported s c i e n t i f i c  research t h a t  was 
geared t o  the producticn o f  useable knowledge, i n  o rde r  t o  
increase our material ia2lfare, our  s a fe ty ,  our  hea l th ,  ou r  
comforts and conveniences. This r o l e  f o r  s c i e n t i f i c  
research r e f l e c t s  a r q r e s e n t a t i v e  government, using the 
resources of t he  scient is t  t o  give people what they needed 
and wanted. 

What can be termed a broad undercurrent i n  t h i s  mainstream 
o f  research i n  our government i s  concerned with f a c i l i t a t i n g  
the  operat ions of the governmental machinery, This i 8  not  
a new r o l e ,  i f  we s t r e t c h  ou r  d e f i n i t i o n  o f  research so t h a t  
it includes the  idea of formal fact-gathering as a 
preliminary t o  l e g i s l a t i o n  o r  executive decis ion.  Our 
government has  always placed emphasis on research of t h i s  
kind, 
t h e i r  s t a f f s ,  The i n v e s t i g a t i v e  power of Congressional 
committees is e s s e n t i a l l y  t o  provide f o r  fact-f inding 
operat ions,  and the  s p e c i a l  fact-f inding comniission has a 

The Congress r e l i e s  on the  work of i t s  committees and 



27 

iinique place i n  our government. Thus, the  use 0 5  research a s  
a t o o l  of  government operat ion is wel l  ?rounded !.ti t r a d i t i o n ,  

The mandate under which the government involved i t s e l f  i n  research 

ne i the r  included n6r excluded research purely for  the  purpose of  

extending the s t o r e  of knowledge, 

t o  the post  World FJar I1 e ra  we Americans had genera l ly  sought t o  use 
But a s  a p r a c t i c a l  matter p r i o r  

s c i e n t i f i c  resources f o r  u se fu l  purposes r a t h e r  than t o  produce new 

knowladge, I n  applying science to  meet u t i l i t a r i a n  eads,  the  government 

devised a pragmatic but  fragmented and piecemeal s t r u c t u r e  f o r  supporting, 

s t rength ing  and ass imi la t ing  technology i n t o  i t s  machinery, each p iece  

gearBd t o  serve the  purposes of the p a r t i c u l a r  agency involved, 

The lessons learned from World War I1 and the  post-war recogni t ion 

t h a t  we must become producers of s c i e n t i f i c  and engineering knowledge 

a s  w e l l  as use r s  o f  i t  beget a new dimension i n  the  r o l e  of government 

i n  research,  While not  reducing its r o l e  t o  seek t h e  d i r e c t l y  usefu l ,  

t h e p o p l e  began t o  recognize then t h a t  our  government must  bu i ld  m d  

st rengthen bas ic  research fo r  two reasons.  F i r s t ,  we must produce 

knowl2dge':ypan which to  bui ld  the  use fu l ,  and second, the  seeking of  

new knowledge i s  a legi t imateiand noble aim o f  8 soc ie ty  such a s  ours ,  

Again t o  quote Admiral Furth:  

The s t a t u s  o f  s c i e n t i f i c  research i n  our government has  changed 
rap id ly  during t h i s  decade, though lfundamentally i t s  r o l e  i s  the  
same! it serves  a s  t he  means t o  c e r t a i n  well-degined ends which 
a r e  the product of  pol icy dec is ions ,  We a r e  using research  to  
produce what i s  desired bv the  people, Basic research i s  now 
mre widely appreciated i !n i nd i spensabh  prelude t o  applied 
science and i t s  f r u i t s ,  t . . ~  understanding of  t he  r o l e  of  bas i c  
research is growir,y s t e a d i l y ,  This belated appreciat ion o f  
bas ic  research is  not  a mirror  of  the  s c i e n t i s t ' s  i d e a l  of the  
search fo r  t r u t h  independent of poss ib le  p r a c t i c a l  app l i ca t ions ,  
but  n e i t h e r  a r e  the two incons i s t en t ,  Basic research supported 



for  c i v i l  o r  m i l i t a r y  purposes has extended the fr-ont i tys  of 
human knowledge immeasurably. Moreover, t h e t e i s  rem Nithin 
the present  framework of government-sponsored research f o r  
work undertaken pr imari ly  " to  add t o  human k.inwledg2. I t  

A review of the clarl?-e-. h i s t o r y  of how t h i s  new d:+cid.on of the  

government r o l e  was accomplished was given the  Conference i n  1950 

by Thomas J. K i l l i a n .  K i l l i a n ,  who had been Iong aff;llti':sd with 

un ixe r s i ty  and goverr,ment rer.rarch, s a i d  i t  t h i s  way: 

Since World War I1 the  United S t a t e s  Government hns rendered 
many t ang ib le  se rv i ces  t o  research. It has recognized t h a t  Lasic 
research i s  the  foundation of t he  science and techt'ology v i t a l  
t o  our ne t iona l  welfare  and secu r i ty .  

I n  p a r t i c u l a r ,  t h ree  outstanding s t e p s  have been taken: 
(I) About four years  ago, t he  Off ice  of Naval Resc...vrch was 
e s t ab l i shed ,  which s ince  i t s  incept ion enjoyed thd f u l l -  
hear ted cocperation o f  the Army and the A i r  Wrce ,  both of 
which have been wel l  aware of the importance o f  bas i c  
research;  (2)  the S t a t e  Department S c i e n t i f i c  Off ice  has  been 
e s t ab l i shed  r ecen t ly ,  with plans f o r  Overseas S c i e n t i f i c  
S t a f f s ;  and, (3) the  National. Scienca Foundation has f i n a l l y  
been authorized, 

Thus, a f t e r  more than f i v e  years o f  e f f o r t ,  a new phase of 
Government a c t i v i t y  has begun--science f o r  i t s  own sake, 
For the f i rs t  time our Government has acted i n  p o s i t i v e  
recogni t ion o f  the v i t 3 1  importance of science t o  our  
nat 'onal hea l th ,  prosperi ty ,  and s e c u r i t y .  
new r e s p o n s i b i l i t i e s  for  the promotion of bas i c  research 
and the development o f  s c i e n t i f i c  t a l e n t .  

It has assumed 

The immediate h i s t o r y  of t h i s  o f f i c i a l .  recogni t ion o f  bas i c  
s c i e n t i f i c  research as a n e t i o n a l  resource began i n  1944. 
On November 18 of t h a t  ye;.r President h o s e v e l t  addre8sc.d 
an h i s t o r i c  letter to Dr. Vmnevar Bush asking f o r  a plan 
i n  which the  successful  research experietce  developed by 
t'ie Office of S c i e n t i f i c  Resesrch and Development could be 
used a f t e r  the war to  improve nati-la1 h e a l t h  and the  
n a t i o n a l  standard of l i v i n g ,  I n  p a r t i c u l a r ,  President  
Roosevelt wa3 concerned about what the Government could do 
t o  inc rease  our fu tu re  research s t r e n g t h  and to  diecover 
and develop s c i e n t i f i c  t a l e n t ,  

"Science, the EnJless Front ier"  was the s t i r r i n g  answer t o  
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t h i s  request ,  This r epor t  Dr. Bush s u h i t t e d  to  President  Truman 
on J u l y  5, 1945, one month before the surrender of Japar.. 
Bush reconmended the c rea t ion  o f  a National Research Foundation 
t o  promote a na t iona l  pol icy f o r  s c i e n t i f i c  research and 
education, t o  support bas i c  research i n m n p r o f i t  i n s t i t u t i o n s ,  t o  
develop s c i e n t i f i c  t21-cid i n  American youth, and t o  support 
long-range research on m i l i t a r y  matters.  

D r .  

Also a t  t h a t  same Con:-rence (1950), John C .  Green: of the 

Department o f  Commerce, described the beginnings o f  another government 

se rv i ce  t o  research--that o f  a iding smaller i n d u s t r i a l  f irms i n  

s t rengthing t h e i r  t echn ica l  base. And about t h i s  same period our  

government took under considerat ion o t h e r  s e r v i c e s  t h a t  i t  might render 

to  strengthen our research and t echn ica l  base. New p o l i c i e s  were 

e s t ab l i shed  t h a t  would s t rengthen ou r  t echn ica l  manpower base, ou r  

educational resources f o r  t r a in ing ,  r e t r a i n i n $  and t h e  preservat ion 

and flow of technical  information. These were ' i n  response to recognized 

na t iona l  needs and a r e  p a r t  o f  t h e  dual  r o l e  described e a r l i e r .  

This g r e a t l y  expanded i n t e r e s t  and involvement has,  o f  course, not  

taken place without c r e a t i n g  new problems needing new s o l u t i o n s  and new 

adjustments. Rational discaurse ensued on such matters a s  these: How 

far  should government go i n  con t ro l  of i ts resources devoted t o  t h e  

f u l f i l l m e n t  o f  these new aims? How much o f  i ts resources  should D e  

used dg rec t ly  by it and how much and what kind of con t ro l s  should it 

place on publ ic  funds disbursed t o  p r i v a t e  orga.1izations €or these 

purposes? A g r e a t  dea l  of t h i s  discussion has been about what kind 

and how much research the government should do i n  i ts  own l a b o r a t o r i e s .  

W.B. McLean, a government researcher  much honored f o r  h i s  development 

of the Sfdewinder missle,  gave h i s  views on t h i s  sub jec t  i n  1961, which 
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can be sununarized i n  these words: 

I be l i eve  t h a t  the Government must do i t s  own researcli within 
i t s  c i v i l  s e rv i ce  l abora to r i e s  so t h a t  it w i l l  have the ideas ,  
t he  competence and the  c a p a b i l i t y  t o  say i n  what d i r e c t i o n s  the  
work should proceed and what ob jec t ives  i t  should achieve i n  
those a r e a s  where t h e  Government has the  s o l e  r e s p o n s i b i l i t y ,  
such a s  m i l i t a r y  research and development. This w i l l  i n su re  
t h a t  t h e  Government w i l l  have a competent source o f  people 
capable o f  exercis ing a broad view i n  the management o f  i t s  
con t r ac t  operat ions.  
t h a t  it must do its m i l i t a r y  research wi th in  i t s  own 
organizat ion w i l l  e l iminate ,  I bel ieve,  t h e  most important 
obs t ac l e  t o  the zccomplishment o f  t h i s  object ive.  
t h a t  none of t he  obs t ac l e s  i n  the  c i v i l  service operat ion a r e  
insurmountable, but t h e  a t t a c k  on these obs t ac l e s  w i l l  not  
begin u n t i l  the  decis ion is made t h a t  t he  a t t a c k  is r e a l l y  
necessary, and we cease looking f o r  o t h e r  easy a l t e r n a t i v e s .  

The ve ry  decis ion by the  Government 

I be l i eve  

I n  the development areas ,  I th ink  t h e  Government needs t o  do a 
c e r t a i n  percentage of i t s  work i n  o rde r  t o  develop the  people 
who w i l l  be competent t o  evaluate  the r e s u l t s  of o the r  
development p r o j e c t s  and t o  see t h a t  they meet con t r ac tua l  
ob l iga t ions  e Thus t h e  percentage o f  development work which 
cculd be done in-house might r ise  a s  high a s  50 pe r  cent .  

Few would agree,  perhaps, t h z t  t he  Department of Defense should perform 

- a l l  of i t s  own research and h a l f  of i t s  developmental a c t i v i t i e s ,  but 

McLehn' s view serves t o  i l l u s t r a t e  the dialogue. 
? 

, 

Out o f  t h i s  dEalogue has come n e i t h e r  a bas i c  change i n  the  r o l e  o f  

government, nor a un i f i ed  n a t i o n a l  po l i cy  f o r  research.  Rather i t  has  

produced a set o f  p o l i c i e s ,  each of which i n  some way seems j u s t i f i e d  

i n  i t s  own r i g h t .  Rut t h i s  has r a i s e d  more problems on t h e  n a t i o n a l  

scene than it has solved, W.D. Carey of t h e  Bureau o f  t he  Budget 

summarized the  s i t u a t i o n  i n  1963 by s t a t i n g :  

Without very much v i s i b l e  d e l i b e r a t i o n ,  but with much solemnity, 
we have i n  l i t t l e  more than a decade elevated science t o  a r o l e  
of extraordinary inf luence i n  na t iona l  pol icy;  and now t h a t  i t  
i s  the re ,  we a r e  no t  very c e r t a i n  what to do with it. We have 
evolved a v a r i e t y  o f  r a t i o n a l i z a t i o n s  f o r  what we have done and 
f o r  what we doubtless w i l l  continue t o  do: science f r r  na t iona l  
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security, science for a better life, science for a growing 
economy and science as a cultural end in itself, What we 
have done less well is to employ research suppdrt as an 
effective agent t o  upgrade higher educction--not just for 
a few leading institutions but as i t s  broad base-provide 
safeguards against expediency in influencing career and 
vocational commitments, and establishing a truly competitive 
market Flace within which science and technology must 
justify itself and its costs in fair competition with other 
social priorities and preferences. 

Carey went on to say that we are inducing ulcers in another generatic1 

of scientists, administrators, economists, and politicians who are 

trying to:.solve the problems left by their predecessors. 

Meanwhile, the Congress has developed a much greater interest in 

E -ience, technology, research, and federal support of them. Though 

the Congressional role is as fragmented as the Executive's, and perhaps 

more so, the Congress is increasingly exercising the powers granted 

to it, particularly in R & D matters other than appropriations and the 

watchdog function of the General Accounting Office. Congress's 

deepening interest has developed through both its existing committees 

and several new ones recently established specifically for the 

examination of the status of science and research. In 1964, R.L. Hopper, 

traced Congressional. interests in these areas and reviewed the findings 

of the Select Committee on Government Research. Hopper pointed out 

that the function of this Committee, like all others, was finding 

facts upon which Congressional action could be based. And in this case 

the Committee had the charge to review all research and development 

activities of the Government and "make certain that the efficacy of 

the entire program is maintained and enhanced for the total welfare 

of our nation." Thus, we find the Congress assuming a role in the 
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nation's 

public areas 

technological affairs comparable to that in other important 

Yet the total role of the Government is not and probably will not 

be clearly defined for sometime to come, As J. Herbert Hollomon, 

Assistant Secretary of Commerce, put it in 1964: 

Science and technology have become dominant influences in our 
lives. We have a policy with respect to taxes, natural 
resources, agriculture, trade, defense, and foreign relations. 
Yet in science and technology we have no national policy to 
deal with the allocation of technical resources, or with how 
these res -tes can bast be used for the benefit of our 
so c i e t j r  , 

Hollomon went on to plea for a national policy out of which the roles 

to be played by several interested sectors could be clarified and 

strengthened. He enumerated what he felt were the proper ingredients 

of such a policy: 

First, we must be able to decide what our most important national 
needs are, and then support science and technology that will best 
meet these needs. 

Second, we must increase our suppori: for institutions of learning 
and research throughout the whole of the country, and not by 
proj.ects, or special grants but by institutional support. 

Third, we must support technology as a national resource throughdut 
the nation by building local institutions geared to local needs. 

Fourth, just as we once had tcj link the fruits o i  agricultural 
science to the working farmers to make American agriculture the 
most effective and efficient in the world, we must now find 
better ways to introduce the results of applied science into 
the offices aEj shops of our industrial economy, into our local 
governments and cities, and our institutions throughout the whole 
of the United States. 

In summary, it is fair to say that although the role of government 

in R & D has not  changed fundamentally, we have not found all the 
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elements necessary t o  the s a t i s f y i n g  fu l f i l lmen t  of t h i s  r o l e  i n  our 

modern soc ie ty .  A s  Carey implied, t h i s  w i l l  take some new people 

wrking for  some time y e t ,  H i s  perspect ive,  i f  followed, could no 

doubt do much t o  improve €he form and shape of t he  government's r o l e  

i n  th; fu tu re ,  

. , . it  i s  my view t h a t  the d i f f i c u l t y  here  i s  not one of 
inventing more supe r -au tho r i t i e s  but r a t h e r  one o f  
drganizing "research about research," o f  developing more 
adequate i n s i g h t s  i n t o  cos t -bene f i t  r e l a t ionsh ips ,  of 
i l luminat ing our value ana lys i s  so t h a t  we can with 
g r e a t e r  confidence s t r i k e  a balance between being " f i r s t "  
i n  high energy acce le ra to r s  and being f i r s t  i n  education 
and i n  decent l i v i n g  and job opportunitv.  I do no t  t h ink  
t h a t  government alone can reach these  answers.... 

Independent Organizations i n  Research 

I n  add i t ion  t o  the  roles played by industry,  government, and 

u n i v e r s i t i e s ,  t he re  a r e  o the r  organizat ions on the  n a t i o n a l  scene t h a t  

have functions arLd i n t e r e s t s  i n  research,  These a r e  independent 

agencies, foundations, corporations and o t h e r  groups. A l l  work on 

a non-profit  o r  not-:or-profit bas i s ;  a l l  e i t h e r  support  o r  perform 

research,  o r  both. 

Those organizat ions s p e c i f i c a l l y  char tered on a non-profit  b a s i s  

t o  support  research and sometimes perform i t  comprise the  p r i v a t e  

foundations ., These include h e a l t h  and welfare type agencdes and 

non-profit  research corporat ions,  such a s  the  American Cancer Society 

o r  t h e  Research Corporation. These organizat ions a r e  no t  i n t e r e s t e d  

i n  f i n a n c i a l  r e t u r n  o r  meeting ob jec t ives ,  publ ic  o r  p r i v a t e ,  except 

i n  a general  welfare sense,  Although many of the p r i v a t e  foundations 

have spec ie1  purposes, t h e i r  i n t e n t  i s  t o  support what F. Emerson 

Andrews (1964), President of the Foundation Library Center, c a l l e d  
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"low v i s i b i l i t y "  causes,  That same year J , W .  Hinkley o f  the Research 

Corporation put i t  t h i s  way: 

I think it  can be said t h a t  t he  p r i v a t e  foundations do not  
look f o r  highly s p e c i f i c  and concrete r e s u l t s  i n  most o f  
t h e i r  programs, They a r e  incl ined t o  place t h e i r  confidence 
i n  the a b i l i t i e s  of t he  individual  o r  i n s t i t u t i o n  t h a t  t h e i r  
g ran t  supports.  Where they a r e  a t t ack ing  s p e c i f i c  problems, 
i t  can a l s o  be f a i r l y  sa id  t h a t ,  f o r  the most p a r t ,  they a r e  
d i r e c t i n g  t h e i r  e f f o r t s  t o  determining fundamental causes,  
r a t h e r  than seeking s p e c i f i c  remedies. 

A number o f  these foundations have been i n  exis tence f o r  many years 

but  t h e i r  r o l e  appears i n  no way diminished by the  heightened i n t e r e s t s  

o f  i ndus t ry  and government i n  bhe support of bas i c  research. As a matter 

of f a c t ,  these heightened i n t e r e s t s  have no doubt been a f a c t o r  i n  

s t rengthening foundation a c t i v i t y  through an increased pub l i c  awareness 

o f  t he  importance o f  fos t e r ing  and supporting bas i c  research. 

Though the proportion o f  funds committed by the foundations t o  

the  support  o f  research is  small ( l e s s  than one percent  of t h e  n a t i o n a l  

t o t a l )  t h e i r  r e s u l t s  have been good. J. W. Barker of t he  Research 
1 

Corporation pointed ou t  i n  1956 t h a t  h i s  organizat ion had supported the 

e a r l y  research o f  nine l a t e r  Nobel P r i ze  winners. One can conclude 

from t h i s  t h a t  t he  p r i v a t e  foundations have a r o l e  which f i t s  w e l l  

wi thin our  na t iona l  framework f o r  research.  

The second kind of independent snd p r i v a t e  organizat ions a r e  those 

which perform sponsored research on a no t - fo r -p ro f i t  bas i s .  In 1961, 

Haldon Leedy, a leading research d i r e c t o r  i n  t h i s  a r ea ,  defined "not- 

fo r -p ro f i t "  t h i s  way: 

The word "not-for-profit" also needs some def ining,  more a s  t o  
what 'it does not mean than what i t  does mean. 
it does not mean operat ing e t  a loss. I n  terms of t he  Federal  

F i r s t  o f  a l l ,  



law, a no t - fo r -p ro f i t  corporat ion i s  one i n  which no p a r t  o f  the  
ne t  earning ( p r o f i t )  inures  t o  the bene f i t  of  any p r iva t e  
shareholder o r  ind iv idua l ,  Stated another way, t he  not - for -prof i t  
research organizat ions do not  c r ea t e  a p r o f i t  f o r  the owners cr  
operators .  

A 3  pointed out  by James McCormack, a l s o  i n  1961, there  a r e  two types 

o f  these organizat ions,  He c l a s s i f i e d  them t h i s  way: 

They f e l l  i n t o  two general  ca tegor ies ;  i t  i s  important t o  
recognize one from the  o the r ,  because the considerat ions 
a r e  r a t h e r  d i f fe -en t  a s  between the  two general  types. I 
r e f e r  on the  one hand t o  t h e  l a rge ,  hard-driving, fast-moving 
systems engineer,  t echnica l -d i rec t ion  s o r t  o f  contractor--I  
might charac te r ize  t h i s  type by mentioni,ig the  Aerospace 
Corporation, t he  newest on the  scene, The o the r  group is 
ca l l ed  by var ious names, usua l ly  meaning "think" groups o f  
"thoughts f o r  sa le"  o r  something l i k e  t h a t ,  and I can 
charac te r ize  by the  o ldes t - - the  l a r g e s t  and bes t  known of 
these--the RAND Corporation, 

The cont r ibu t ion  t o  be made by these organizat ions,  according t o  

McCormack and Leedy, derives from t h e i r  indspendence Being independent 

means they have fregdom-of ac t ion  and decis ion and an a b i l i t y  t o  

concentrate  on research and consul tan tsh ip  i n  ob jec t ive  ways. I n  regard 

t o  those concentrat ing on government problems, McCormack s t a t e d  t h e i r  

purposes end ob jec t ives  t h i s  way: 

To be valid i n  long term, these  organizat ions must serve as a 
suppleaeni---not a subs t i tu te - - for  t h e  management which the  
government must perform f o r  i t s e l f ,  f o r  the  dec is ions  it must 
a r r i v e  a t  i t s e l f ,  f o r  t he  ana lys i s  of  i t s  problems which i t  
must make within i t e  awn organizat ion.  To be v i ab le  i n  t h e  
long term, they must have q u a l i t y  and must furn ish  f l e x i b i l i t y  
i n  the  face o f  an ever-changing technology. 

Although the  r o l e  o f  some of these  p r iva t e ,  no t - fo r -p ro f i t  

o rganiza t iors  i s  s t i l l  questioned by many, i t  is  c l e a r  t h a t  they have 

contributed much to  making up the  composite na t iona l  c a p a b i l i t y  fo r  

technology. For without them, the  government, a t  l e a s t ,  would have 

been and s t i l l  would be hard put  t o  f u l f i l l  those same purposes, and 
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indus t ry  would have lacked an important base fo r  advancement of  

technology fo r  which i t  could no t  otherwise reasonably s u b s t i t u t e .  

It may reasonably be expected t h a t  the  r o l e  o f  t he  independents w i l l  be 

continuously strengthened through both p r iva t e  and publ ic  support .  The 

p a r t  played by the  p r i v a t e  foundations becomesincreasingly important 

i n  a p l u r a l i s t i c  soc ie ty  and e semi-regulated economy where individual ism 

i s  not  always en expected a t t r i b u t e .  And, a s  technology becomes ever 

more i n t r i c a t e  and complicated, the  new "think fac tor ies" ,  a s  represented 

by RAND e a r l i e r  and o the r s  l a t e r ,  no doubt w i l l  be increas ingly  ca l l ed  

upon fo r  t h e i r  t a l e n t  t o  do research and furn ish  ccnsul tan t  s e rv i ces  on 

an independent bas i s  

Conc l u s  ion -- 
In looking toward the fu tu re  it is  doubtful  t h a t  t he  r o l e s  and 

purposes of the  var ious types of organiza t ions  f o r  research w i l l  again,  

i n  such a r e l a t i v e l y  sho r t  period, undergo such major t r a n s i t i o n s  a s  

they have i n  the  recent  past .  

s t a b i l i z a t i o n  i n  each of the  major types of organiza t ions  wherein 

t e s t ed  p rac t i ces  o f  adminis t ra t ion,  though d i f f e r e n t  fo r  each of  t h e  

var ious types,  w i l l  become more standardized and more commonly 

used, 

he lp fu l  i n  the  s t a b i l i z a t i o n  and s tandard iza t ions  o f  these  p rac t i ces .  

Thus one can foresee a period of  

Also the result : :  of! research on the  research process w i l l  be 



CHAPTER 111 

RELATIONSH'LPS I N  RESEARCH 

In t roduc t ion  

Disciission i n  the  preceeding chapter ,  "Roles of Researz'n 

OrZanizations," csntered on various types of organizat ions 3s they 

sepa ra t e ly  and ind iv idua l iy  conduct o r  support research. I n  

examining these separate  r o l e s ,  i t  i s  a t  once c l e a r  t h a t  any two o r  

more of these organizat ions have common concerns, 

these organizations muat i n t e r a c t  with one another.  Turning t o  look 

On t h i s  premise, 

a t  research i n  a more c o l l e c t i v e  contiext, then, we s h a l l  be concerned 

i n  t h i s  chapter w i t l ?  the  working r e l a t i o n s h i p s  and a f f i l i n t i o n s  

between organizat ions involved i n  research. 

Relationships o r  a f f i l i a t i o n s  between the s e c t o r s  may take many 

forms. 

t o  a f i rm o r  agency, 

An indivfdual  s c i e n t i s t  may give h i s  s e rv i ces  a s  a consul tant  

A u n i v e r s i t y  and a government agency may 

cooperate i n  funding and operat ing a large special-purpose laboratory.  

Industry may sponsnr p r o j e c t s  i n  u n i v e r s i t y  l a b o r a t o r i e s ,  Un ive r s i t i e s  

may share  common f a c i l i t i e s .  

come i n t o  being, i t  i s  wel l  t o  review the varying i n t e r e s t s  of these 

To understand why and how such r e l a t i o n s h i p s  

groups, looking e s p e c i a l l y  f o r  common i n t e r e s t s ,  Lawrence A. Hyland's 

presentat ion t o  1949 Conference provides an out1 h e  o f  these 

i n t e r e s t s  : 

-37- 
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Representing Hylend's viewpoint a t  t h a t  tfme, t h i s  c h a r t  of  

-.-. . 

ctrong 

course does no t  adequately desc r ibe  research r e l a t i o n s h i p s  and 

overlapping i n t e r e s t s  a s  we see them todayo 

i n t e r e s t  i n  development, not  j u s t  research, a$' Hyland indicated,  is 

one example. The i n t e r e s t s  o f  p r i v a t e  foundations a r e  not  covered 

'' 

Government's heightened 

here  a t  P?.Y., while t h e  i n t e r e s t s  o f  iqddpendent, no t - f a rap ro f i t  

l a b o r a t o r i e s  (such at3 BattelXe Memorial I n s t i t u t ;  and Midwest 

Research I n s t i t u t e )  are q u i t e  diffeerentiimi&ekiew@ H. A. Leedy, a 

speaker a t  t he  1961 Conference. Nevertheless, Hyland's c h a r t  is 

tlsoful i n  point ing ou t  t he  r e l a t i o n s h i p s  t h a t  may fo1low riaturaIly 

from common interests. These r e l a t i o n s h i p s  a r e  usua l ly  types of 

working exchanges of information or coordination and do not  

necessa r i ly  include one o rgan iza t ion ' s  support  of ano the r ' s  researck 

e f f o r t ,  Where i n t a r e s t s  d i f f e r ,  the  r e l a t i o n s h i p  u s u a l l y  takes  a 

d i f f e r e n t  form, wherein one organizat ion is  supporting research i n .  

Any univcriity 

NACA, NBS, Aori, 

DTL, Eorfiiitiii, GE, 
Dul'ont, ctc. 

Oclttcilo, Armour, 
Midwcst 

Any inoiiufucturcrs 
dovalopiiicnt of 
ntiOinucrino 
luboralory 

. --_ 

another o r  buying research r e s u l t s '  from i t ,  o r  bcth. And thgrse l a t k e r  
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r e  l a  t ionsh. weloped f o r  considerat ion (monetarg- .'r otherwise) take 

mult iple  . . rdependent forms, For instance,  government does research 

i t s e l f  and . supports research i n  the o the r  two major s e c t o r s ,  industry 

and un ive r s i ty .  Similar ly ,  industry supports research i n  the un ive r s i ty  

sec to r  and soinetimes pays for  government se rv i ces  r e l a t e d  t o  research. 

To see  these r e l a t i o n s h i p s  developed from common, a s  wel l  a s  

d i spa ra t e ,  i n t e r e s t s ,  we need to  examine the elements of t h i s  t h ree  way 

matrix two E t  a time and then c o l l e c t i v e l y .  

Government-Univers i t y  Re l a  t ions 

A p a r t  of the 1949 Conference dwelt 3t some lengths  with the 

examination of r e l a t e d  i n t e r e s t s  i n  research. The l a t e  Hugh L. 

Dryden, long-time and much honored Director  of t he  National Advisory 

Committee f o r  Aeronautics, discussed the need of the government f o r  

un ive r s i ty  research and the importance o f  government-university 

r e l a t ionsh ips .  3ryden pointed out  that  many cogent reasons e x i s t ,  

a p a r t  from f i n a n c i a l  ones, f o r  government support  of un ive r s i ty  

research,  

The f i n a n c i a l  p l i g h t  of t he  u n i v e r s i t i e s  is  not  a v a l i d  
reason f o r  subsidy; through research con t r ac t s  the 
support  of universipy research is not a subsidy but an 
investment which increases  the s c i e n t i f i c  p o t e n t i a l  o f  
the nat ion.  

The adminis t ra tors  of Federal  bureaus concerned with 
s c i e n t i f i c ,  engineering, o r  t echn ica l  mat ters  see o the r  
reasouazthat the Federal Government needs t o  sponsor 
research a t  u n i v e r s i t i e s  These include se rv ice  a c t i v i t i e s  
such a s  the t r a i n i n g  of fu tu re  personnel f o r  Federal  
bureaus, and c rea t ion  of geographically d i s t r i b u t e d  cen te r s  
f o r  research t o  a id  d i r e c t l y  operat ions r e l a t i v e  to  
a g r i c u l t u r e ,  publ ic  hea l th ,  engineering, e t c . ,  o r  t o  
f a c i l i t a t e  Government purchases and a l s o  a more e lus ive  
type o f  a s s i s t ance ,  Research men know t h a t  no s i n g l e  
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agency can have a monopoly of any s c i e n t i f i c  f i e l d ,  and i n  
p a r t i c u l a r  t ha t  some highly qua l i f i ed  s c i e n t i s t s  a r e  not  
w i l l i ng  fo r  var ious reasons,  personal ,  geographical,  
f inanc ia l .  o r  otherwise,  to t r a n s f e r  t h e i r  s e rv i ces  t o  the  
Governmen?. bureau having major i n t e r e s t  In  a given f i e l d ,  
Pa r t i c ipe t ion  i n  un ive r s t iy  research broadens the  base of 
operat ion o f  the agency, adds new sources of ideas ,  and 
o f f e r s  a means of  supplenientin; the  agency program, which 
is  ustlally occupied with r e l a t i v e l y  short-range matters ,  
by long-term a t t acks  on bas ic  problems. 
un ivc r s i ty  research con t r ac t s  give a des i r ab le  compet i t i re  
st imulus to the  s t a f f  of  the  Government agency, leading t o  
improved ef f ic iency .  

Moreover, 

Many subsn,qt,tent Conference sess ions  r e i t e r a t e d  And subs tan t ia ted  

Drydm' s reasons fo r  t he  support c f  t l i i i ~ ~ ~ s i t y  research by govsrnment, 

I?.: thinking t h a t  went i n t o  the a c t  of , . .cfiating the  Uatronal Science 

Fouidation provided 8 major extension w Dryden's l i s t ,  s incz  this 

a c t  c l e a r l y  repL*esented government's en t ry  f o r  the f i r s t  time i n t o  

suppr -t and s t rengthening of  science education an? of  research f o r  

research I s sake 

Many wot\ld warn, however, as  did  Lindval l  t h a t  same year,  that  

these r e l a t ionsh ips  can mar!.:edty d e t e r i o r a t e  a tmiversit y' 8 reseerch 

environment (See Chaip:-er 11). 

Naval Remarch !1949) and l a t e r  f i r s t  D4xSca.w 02 the  Naiional 

Alan Wacermsn, then  of the Office of 
J 

Sciencc Foundation, supported Lindsa l l  by reefryhasizing t h a t  u n i v e r s i t i e s  

must take precaut iom t o  encourage and w i n t a i n  the ind iv idua l  scholar' ,$ 

freedom of choice i n  doing research.  

.Y .' 

Wateumm said: 
I 

1: s h w l d  l i k e  a l s o  t o  s t r e s s  a p i n t  made by Doctor 
Lindval l  which I consider extremely inipostant; 
namely, t h a t  i t  is I n  the  u n i v e r s i t i e s  where we 
must be sure  tha t  we upholdxhe  standard of f r e e  
rewit;*,:.h. Whether the  research is bas i c  o r  
aF?.;i - 'I the important tning is t h a t  a un ive r s i iy  
is ':I.? ,;.;ace where scholars  a re  f r e e  t o  choose 
what c'h6iY want t o  do. In  the  l a s t  ana lys i s  t h i s  
i s  the bei:.t day of  insuring maximum Lisogess. 
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It seems t o  me t h a t  one of t h e  most important d u t i e s  
of t he  u n i v e r s i t i e s  i s  t o  make s u r e  t h a t  ou t s ide  
stipport does no t  inter;re with t h e  freedom o f  the  
individual  t o  follow h i s  own bent,  whether applied 
research o r  bas i c  research. The u n i v e r s i t y  should 
er,courage the freedom of t h e  individual ,  no matter 
wh?- 3 he p re fe r s ,  and stand ready t o  t r a i n  him 
iz l  -?Id of h i s  choice This i s  p a r t i c u l a r l y  
tr1.r: ?i s L a t e  i n s t i t u t i o n r  

Later ,  clehers, includin, Hyland (1958), made the  sa ro  plea f o r  

i-tdividua 1 f reeJom. 

By 1955, t he re  had h e n  considerable reassurance t h a t  government 

support o f  un ive r s i ty  reseerch tiould no t  necessa r i ly  restrict a c  

i n v e s t i g a t o r ' s  freddom. Howeger, many r e l a t e d  problems remained 

as top ic s  f o r  f u r t h r  discussion. I n  t h a t  year s eve ra l  discussions 

d e a l t  with the mechanisms f o r  t h e  establishment o f  p ro jec t s ,  i n d i r e c t  

c o s t s  and werhead  reimbursement, con t inu i ty ,  and the  l ike .  J. W. 

Buchta, a un tve r s i ty  executive, i n  discussing these  mechanisms 

pointed out  t h a t :  

To the  (unive-.,ity) business execut ive much o f  the 
research ic. s ,  :.:ce done i n  u n i v e r s i t i e s  is done 
f o r  t h e  gOV~i; .8c=~~t ,  i n  f a c t  f o r  s p e c i f i c  agencies,  
I t  is i n  many r e spec t s  i n s t i t u t i o n a l  r a t h e r  than 
individual  consul ta t ion €or an outs ide,  non- 
educational organizat ion.  It i i an a d d i t i o n a l  
a c t l v i t y  : o t  previously done it,  u n i v e r s i t i e s ,  a t  
l e a s t  not t o  the ex ten t  t h a t  i t  i s  a t  present .  
Hence, t o  the ex ten t  t h a t  i t  i s  financed by the  
u n i v e r s i t i e s '  "own" funds, t h e  i n s t i t u t i o n  must 
e w h e i  (1) find a d d i t i o n a l  funds from new sources;  
(2) c u r t a i l  o t h e r  "normal" work o r  act ivi t ies  and 
give the  savings t o  t h e  s c i e n t i s t s ;  (3) charge f u l l  
c o s t s ,  d i r e c t  and i n d i r e c t ,  t ang ib le  and in t ang ib le ,  
t o  t he  agency giving f i n a n c i a l  support t o  t he  
reeeaych; (4) Lold down t h e  research a c t i v i t i e s  t o  
the level a t  xhich t h e  u n i v e r s i t i e s  can contribhEP; 
a share  of the c o s t s  without c r e a t i n g  d i s t o r t i o n  
i n  the  t c t a l  program o f  the i x s t i t u t i o n .  



42 

Buchta went on t o  question wheth.?~ u n i v e r s i t i e s  might have 

already gone too f a r  i n  accepting support of science an-' engineering 

research and i f  i n  doing so hsd transformed themselves i n t o  research 

i n s t i t u t e s  t h a t  should be ava i l ab le  for  employment by f e d e r a l  and 

o t h e r  agencies, j u s t  a s  commercial l a b o r a t o r i e s  a re .  I n  discussing 

t h e  advantages and problems of securing u n i v e r s i t y  p a r t i c i p a t i o n  i n  

defense and atomic energy research, L t .  General D. L. Pu t t  o f  t he  

A i r  Force and D r .  Thomas Johnson o f  t h e  Atomic Energy Commission 

agreed t h a t  dangers o f  u n i v e r s i t y  subversion do e x i s t  be t  t h a t ,  with 

watchful care, u n i v e r s i t i e s  can accomplish many th ings  n o t  r e a l l y  

f e a s i b l e  elsewhere. 

Thus, one could conclude t h a t  u n i v e r s i t i e s  cannot c l o s e  t h e i r  

doors and f a i l  t o  respond t o  n a t i o t d  interests, any more than 

indus t ry  can. But the discussion evoked a t  t h i s  Conference se s s ion  

by the  presentat ions of Buchta, Pu t t  and Johnson revealed many 

advocates o f  t h e  concept t h a t  un ive rE i t i e s  would avoid undertaking 

p r o j e c t  research i f  they could 5e assured s u f f i c i e n t  funds f o r  

general  support o f  t h e i r  own educat ional  plans.  The following 

r epa r t ee  br ings o a t  these d i f  ferenees o f  opinion: 

E. h e r  Reeves: 
Do the u n i v e r s i t i e s  consider t h a t  t hese  government 
research con t r ac t s  have acything t o  do with t h e i r  
educat ional  plans,  o the r  than f i n a n c i a l ?  

Can I j u s t  rephrase my question P b i t ?  

J. FI. Bvchta: Yes. They support  graduate s tuden t s ,  
a s  I s t a t e d  a while ago, They permit them t o  c a r r y  
on research i n  a reas  where they Could nut  before,  
and a t  an accelerated r a t e .  But t k y  would l i k e  t o  
have them operate  i n  the  un ive r s i ty  frame o f  reference 
r a t h e r  than having the un ive r s i ty  a c t  a s  a Lonsultant 
f u r  an ou t s ide  agency-not t o  do something f o r  t he  



43 

government, h u t  t o  c a r i .  on research i n  the t r a d i t i o n a l  
"Jay, with support e i t h e r  from government o r  someplace 
e l s e ,  Today i t  i s  l a rge ly  from government, 

M r .  Reeves: I ' l l  explain the reason f o r  my question. 
Of course, i n  t h e i r  search f o r  money, u n i v e r s i t i e s  
have approached industry a s  wel l .  I think the general  
impression t h a t  industry has had from t h i s  discussion 
with var ious u n i v t r s i t y  heads i s  t h a t  what they would 
l i k e  i s  money i n  general  s-ipport of education, and not  
money f o r  s p e c i f i c  researcn p r o j e c t s ,  o r  money even f o r  
general  support  of research. It i s  the f e e l i n g  of t he  
un ive r s i ty ,  a s  I understand i t ,  t h a t  they would dnly do 
such research a s  contributed t o  t h e i r  educatic..al 
r e s p o n s i b i l i t i e s .  In o t h e r  WGrd?,, they would t r y  t o  do 
a c e r t a i n  amount o f  research t o  extend the f r o n t i e r s  of 
knowledge, a c e r t a i n  amount t o  t r a i n  t h e i r  graduates 
and undergraduates, and a c e r t a i n  amount t o  keep the  
professors? hands i n ,  but they would not l i k e  t o  do 
s p e c i f i c  research p r o j e c t s  i f  they did not need the  
money. Is t h a t  co r rec t ?  

M r .  Buchta: Yes. 

I n  reference to  the  "National Laboratories" e s t ab l i shed  by 

u n i v e r s i t i e s  under sponsorship of the Atomic Energy Commission 

(such a s  Brookhaven, Los Alamos, e t c . )  Johnsm had t h i s  t o  say: 

We l l k e  t o  administer our research con t r ac t s  i n  such 
a way t h a t  b e n e f i t s  f o r  t he  educat ional  function w i l l  
derive from them a s  much a s  pcqsible ,  but the main 
purpose o f  t he  con t r ac t s  must always 5e t o  accomplish 
research,  and no t  t o  p-Tovide general  support f o r  
educational functions f o r  i n s t i t u t i o n s ,  

Thus the  u n i v e r s i t i e s  were i n  1955, and no doubt s t i l l  a r e ,  t r y i n g  

to serve two bas i c  purposes which i n  the eyes of some observers 

a r e  not compatible. 

Government -un ive r s i ty  re  l a  t ions were discuss  xl again i n  1958 

and 1959, when ever-increasing government spending had become the 

major support  of un ive r s i ty  research. Rober Brode, an experienced 

research adminis t ra tor  i n  both un ive r s i ty  and government s e c t o r s ,  
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argued for increasing government support in universities, but he also 

warned (1958) : 

It is probable that an attempt to accommodate all our needs 
for basic science research in the universities would very 
appreciably distort the character of these institutions and 
might cause appreciable damage to the educational system. 
We should watch carefully the effects of the iiicreased support 
for basic science and should probably develop a substantial 
number of research institutes that could share with the 
universities the nation's responsibilities for the deveiiopment 
of basic science. 

In 1959, Raymond Ewe11, who hitd been both a government and 

university administrator, supported Brode's views, saying that 

university research was greatly underfinanced. 

While the Conference participants cor;tinued inconclusivel$ 

to debate the optimum amount of  government support that university 

research should receive, the Conference has also tried to identify 

the best mechanism by which government should give such support. 

Individual project-type support under yearly-renewed contract 

arrangements for paying the major costs had been the primary mode 

until that time. But with the success of the university-established 

institutes, centers, and national laboratories, there began a 

realization that grants on a "block" 0;' institutiocal basis have their 

place in the scheme of arrangements, particulariy if they offer 

continuity, easy administration and payment of all direct and indirect 

costs. 

Eric Walker, President of Pennsylvania State University, put the 

problem of satisfactory relationships into context in 1960 when he 

said : 

Our problems today involve the establishment of policies 
and principles under which our universities can satisfy 
the legitimate claims made upon then? without impairing, 
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at the same time, their ability to discharge their basic 
responsibilities for the discovery, preservation and 
dissemination of knowledge, For khe most part, these 
needed policies and principles involve the relationship 
between the universities, on the one hand, and the 
federal government, on the other, Dr, Charles V, Kicld 
phrased the basic question this way: 
government," he asked, "get what it needs from the 
universities without distorting and controling them?" 
I think the question should be slightly rephrased. I 
think it should read this way: "How can the government 
get what it needs without distorting and controlling the 
universities?" This is the central problem facing US 
today, as I see it, 

"Can the 

Walker went on to present one means for solution wnich, as he said, 

could provide as with the model we are looking for, He continued: 

In casting around for models on which to base these 
arrangements, we have all but cverlooked the oldest 
active program of this sort i? the country. Yet, 
ironically, it is probably the most successful of 
them all, I'm speaking here of the federal support 
program for agricultural research, 
program, the government has been providing research- 
grants-in-aid to our land-grant institutions 
continously s:.nce 1887. The land-grant institutions 
have almost complete freedom in the use of these funds, 
since they are restricted only by the provisions of the 
Land-Grant Acts, which specify only that the funds 
must be used for research in certain broad areas related 
to agriculture, They can be used for basic research, as 
in the case of  biological science, or for applied research. 
To a considerable degree, they can even be used for 
overhead expenses, 
annual appropriations have made it possible for the 
directors of the agricultural experiment statiocs Lo plan 
their programs years in advmce. The flexibility built 
into the grants has made it possible to accept industrial 
grants for applied research without upsetting the balance 
of  the over-all. program. 

Through this 

'The continuity provided through the 

Final1yci.k: 1964, Fred Cagle of Tulane, a noted university 

researcher, reviewed ;he present status of government-university 

relations and stressed: 

We need a foundation useful fo r  erecting the super-structure 



46 

of policy and procedure pertinent to the changing nature of 
government-university relationships in research. 

Cagle then presented seven statements which he believes should be a 

part of the foundation on which a national policy for these relations 

should be formulated. These are: 

1. The national need for educated persons I the highest 
quality will oontinue to increase, 
for individuals with knowledge and perspective in science 
and technology. The university, the source of such 
manpower, must maintain extensive research programs required 
in graduate aLd postgraduate training of such persons. 

The greatest need is 

2. .:Bcience, the major link between government and the 
university, is neither a spiritual wasteland nor the 
solution to all of man's problems. 
a revolution in human affairs and is bringing a revolution 
to the university. 

Science has brought 

3. The fundamental responsibility of the university is for 
the pursuit of learning and for the provision within 
society of a critically constructive force. 

4. 
research and development is basic reseaxh in the university. 

The primary source of new knowledge essential to applied 

5. Federal dollars for project research in universities are 
not "Federal aid" to higher education. 
descripr'.on is "university aid" to the Federal Government. 

An equally appropriate 

6 .  Science, as a scholarly pursuit, has no significantly 
greater or special claim on public funds than other areas of 
scholarship. The grant system is not a device to provide 
"gifts" to university scientists. 

7. 
to universities providing partial support for all the tasks of 
the university. But government can and shoc?d pay the full 
cost of one aspect of one university task--the performance of 
research identif'.ed as being in the public interest. 

The Federal Government should not provid? general subsidies 

No one could reasonably doubt that Cdgle's seven proposed 

policy statements set desirable guidelines for futuye considerations. 

However, the procedural mechanisms so far developed ior government 
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do not a s  y e t  provide an Pdequate implementation f o r  p o l i c i e s  such a s  

these ,  F u t u t  Conferences w i l l  wel l  need t o  watch developments i n  t h i s  

area f o r  some time t o  come. 

Industry-University Relat ionships  

Inquiry i n t o  the r e l a t i o n s h i p s  between industry and u n i v e r s i t i n s  

began i n  the 1949 Conference. J. A.  Hutcheson of Westinghouse 

discussed why and how i n d u s t r i e s  e s t a b l i s h  r e l a t i o n s h i p s  with 

u n i v e r s i t i e s  He out l ined h i s  thoughts a s  fdllows : 

There seem t o  be two bas i c  ways i n  which industry supports 
un ive r s i ty  research.  The f i r s t  of these i s  through 
grant ing of fellowships,  grancs-in-aid, o r  o u t r i g h t  g i f t s  
t o  the u n i v e r s i t i e s .  They a r e  usua l ly  r e s t r i c t e d  only i n  
the  sense t h a t  the research work i s  l imited t o  work i n  a 
p a r t i c u l a r  f i e l d  

The reason indus t ry  does t h i s  i s  t h a t  t he re  seems t o  be a 
f ee l ing  o f  ob r iga t ion  on the  p a r t  of i ndus t ry  toward the  
u n i v e r s i t i e s  f o r  the support  of fundamental research work. 
Industry uses the output o f  t he  un ive r s i ty ;  i ndus t ry  uses 
&he people; and c l e a r l y  i t  uses  the  r e s u l t s  o f  t he  
fundamental-research work; and t h i s ,  I am sure,  explains  
the reasons why indus t ry  f e e l s  an ob l iga t ion  t o  maintain 
support of t h i s  kind, 

There i s  a second way i n  which indus t ry  supports research 
i n  u n i v e r s i t i e s .  
s p e c i f i c  research p r o j e c t s .  
t h e  l i t e r a t u r e ,  t h i s  a c t i v i t y ,  i n  terms of d o l l a r s ,  i s  
considerably l a r g e r  i n  magnitude than the one I have j u s t  
described. 
b e t t e r  es t imate  than I,  but it probably runs i n t o  t ens  of 
mi l l i ons ,  Inc iden ta l ly ,  i t  i s  i n  t h i s  f i e l d  t h a t  one runs 
i n t o  considerable controversy. 

This i s  through the  sponsorship of r a t h e r  
A s  near a s  i can glean from 

Perhaps some of the people he re  could give a 

Hutcheson went on t o  descr ibe t h i s  controversy and i t s  two s i d e s  a s  

follows : 

Usually f-hes.3 p r o j e c t s  are very s p e c i f i c .  The industry 
sponsor:.?. . the research wants r e s u l t s ,  and the indus t ry  
wants ti1 ... I a s  quickly a s  poss ib l e ,  It intends t o  apply 
these r e s u l t s  immediately t o  i t s  own bene f i t .  I think 
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i t  i s  fo r  these reasons tha t  the  controversy a r i s e s ,  I 
f ind  t h a t  more than seventy u n i v e r s i t i e s  have s e t  up 
separa te  organizat ions to  administer t h i s  type of work, 
The var ious research i n s t i t u t i o n s ,  departments of 
i n d u s t r i a l  cooperation, and so on3; a r e  examples of  
these.  It seems t h a t  there  has  been a very g r e a t  
increase i n  the  number of these organizat ions during 
the pas t  four o r  f i v e  years.  These organizat ions 
a r e  independent, but  very c lose ly  r e l a t ed  t o  the  
un ive r s i ty  with which they a r e  assoc ia ted .  
r a t h e r  s t rongly  held divergent  views a s  t o  the  meri t  
of  t h i s  scheme 

There .a re  

Hutcheson a l s o  quoted from a contemporary i c l e  a t t r i b u t e d  t o  

D r ,  Stevens of Minnesota Mining and Mantrfa,:+urii:g Company, I n  

speaking t o  t h i s  subjec t  Stevens had sa id :  

The c r i t i c s  of  un ive r s i ty  rebearch i n s t i t u t i o n s  maintain 
tha t - - ( l )  t he  in t roduct ion  of  commercial research  i n t o  
a un ive r s i ty  d i s t r a c t s  from the main funct ion of t r a i n i n g  
s tudents ;  
(2)  It d i v e r t s  effor t :  from funda,nental research;  
(3)  It introduces un fa i r  competit ion with commercial 
l abo ra to r i e s  by using low c o s t  s tudent  l abora to r i e s ,  and 
by applying overhead r a t e s  which a r e  predicated on 
tax-exempt f a c i l i t i e s .  

Proponents present  such arguments a s  the  following-- 
(1) Contracts  with indus t ry  a r e  a v i t a l i z i n g  ‘ inf luence 
on the  t r a i n i n g  of s tudents  f o r  t h e i r  l i f e  work through 
s t imula t ion  of the  teaching s t a f f ,  and br inging studen’ts 
i n t o  contact  with appl ica t ion  o f  t h e i r  book knowledge; 
(2) The more bas ic  research problems o f  indus t ry  a r e  
be tber  adapted t o  the  un ive r s i ty  atmosphere than t o  the  
i n d u s t r i a l  laboratory;  
(3)  A valuable  serv ice  i s  of fered  to small  business,  
which cannot a f ford  v e r s a t i l e  research organizat ions.  

I n  the  discussion t h a t  followed, Clark Dunn, long assoc ia ted  

with universif .y research,  held t h a t  un ive r s i ty  involvement i n  

i n d n s t r i a l  research with a p r a c t i c a l  bent  i s  not  harmful, H e  argued 

t h i s  way: 

I n  our experience (a-t  Oklahoma Stti te Uni-vcrsity), we have 
found t h a t  by s t a r t i n g  on a very p r a c t i c a l  problem,and 
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a very simple oiie, i t  quickly l e a l  t he  f a c u l t y  member 
t o  some Zundamenral quc s t i o n s  These fundamental questions 
then begin a i t h  him, and a r e  not handed t o  him by someone 
e l s e .  Having come t a  t h i s  po in t ,  i f  he i s  research minded, 
he w i l l  go t o  fundamental research r a t h e r  than s t a y  with 
'?gadgeteering," o r  whateve,r you may c a l l  i t .  
estimation, many times the applied research is the thing 
t h a t  br ings us t o  fundamental research,  and, t he re fo re  , 
I don ' t  bel ieve t h a t  t he re  should be  too much worry about 
a reasonable amount of  applied research i n  our  educat ional  
i n s t i t u t i o n s ,  

I n  my 

Very l i t t l e  discussion of  i ndus t ry -un ive r s i ty  r e l a t i o n s h i p s  took 

place between 1949 and 1957. I n  1953 E a r l  Stevenson, prominent 

i n d u s t r i a l  research leader ,  revieued t h e  t rends taking place and the  

reasons f o r  them. 

In terms of i n t e r e s t  t o  t h i s  Conference, t he  most s i g n i f i c a n t  
t r e n d  is  t h a t  toward l a r g e r  support of research programs 
within the  corporate  e n t i t y .  Possibly the  a c t u a l  i nc rease  i n  
annual appropriat ions i s  not  so important a s  the growing . 

appreciat ion of 6 well-balanced program i n  terms of sho r t  and 
long-range grograms, of the r e l a t i o n s h i p s  between bas i c  
research, sppl ied research,  development and engineering, All 
t h i s  might be construed a s  the recogni t ion of a r e spons ib i lk ty  
on the p a r t  of industry,  but I.am q u i t e  sure  t h a t  the r e a l  
motive i s  enlightened s e l f - i n t e r e s t ,  

But it was not  mtil  1957 t h a t  t he  Conference undertook again a 

review o f  these r e l a t i o n s h i p s ,  A t  t h a t  Conference, a s  mentioned 

e a r l i e r ,  Blaine Wescott of  Gulf Research ou t l ined  seventeen ways i n  

which h i s  company supports'  o r  s t imu la t e s  bas i c  research and science 

education. In  so doing he brought out very c l e a r l y  no t  only what 

h i s  f i rm i s  dotfng but s t r e s s e d  the importsnge t t - a l "  programs can 

have i n  hbIpi.ng un ive r s i ty  i n t e r e s t s .  Since h i s  seventeen methods 

a r e  r a t h e r  comprehensive i n  terms of what i .3  pos s ib l e  on the p a r t  

of indusixy, they a r e  out l ined here:  

1. ( G u l F )  i s  doing bas i c  research i n  i t s  own research department. 
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2. Through our fellowship a t  Mellon Institute, which 
includes thirty peop?e, 

3. Support of further education at the University c5f 
Pittsburgh of the Mellon Fellows while doing research 
at Me llon . 
4 .  Support of  basic research by trade associations, 

5. Cooperative research programs with universities 

6 .  Scholarships (undergraduate). 

7 .  Alumni gift matching 

8, Salary fi .;plements for university faculties during 
vacation p,riods, 

9. Unrestricted grants to non tax-supported universities 

10, Unrestricted grants to specific departments of universities 

11. Graduate fellowships 

12. 3irect grants to universities or departments for capital 
programs and operating needs 

13. Donation of  equipment 

14. Summer employment of students 

15. Use of university faculty as consultants 

16, Lectures to our technical staff 

17. Establishing endowed chairs or professcrships 

Wescott felt that the pattern he outlined was sufficient to satisfy 

individual responsibilities to support science and education and provides 

a basFs upon which satisfactory relations can flourish, Few would 

disagree but ft is clear that not all companies c w  undertake all such 

programs at any time, For as pointed out in Chapter TI, industrial 

firms have inherent limitations in how far they can broaden their aims 
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i n  the  publ ic  i n t e r e s t ,  

Government-Industry R e l a t i o n s h i z  

Allen Abrams o f  t he  Marathon Corporation pointed o u t  i n  1955 

t h a t  World War I marked the  beginning of  s i zeab le  and involved 

government-industry relat ic lns  i n  research.  The subsequent expansion 

o f  governmcat support  and gove~nment-5t3u.stry r e l a t ionsh ips ,  p a r t i c u l a r l y  

a f t e r  Warld War 11, begot many problems i n  the  area of cooperation 

between the  two and, a s  Abrams sa id ,  "Can it be wondered t h a t  t h i s  

enormous expansion has  been accompanied by ine f f i c i ency ,  dupl ica t ion  

and waste?" 

Jus+ p r i o r  t o  1955, Abrams pa r t i c ipa t ed  i n  a broad and p e m t r a t i n g  

survey o f  indus t ry  out look on government suppcrted research.  H i s  

p resenta t ion  of  some of  the  results was divided i n t o  four a reas  a s  

ou t l ined  here ,  along with some of h i s  comments on them: 

The research c o n t r a c t  
There i s  marked cr i t ic ism ( a )  of  t he  overwhelming magnitude 
and v a r i e t y  o f  research  con t r ac t s ,  (b) t h a t  i n v i t a t i o n s  t o  
bid a r e  too widespread and thus  many companies spend heavi ly  
on es t imat ing  without g e t t i n g  any awards, (c )  t h a t  c e r t a i n  
government ggencies u8e a procurement type of  approach i n  
t ry ing  t o  spec i fy  r e s e i r c h  a s  though it were h a r d ~ a r e .  

The research program 
Foremost i n  the  minds o f  respondents is t h e  b e l i e f  t h a t  t he  
research  program should be pianned c e r e f u l l y  and administered 
ab ly ,  
a t  high levels. There a r e  so many adminis t ra tors ,  boards and 
committees not conversant with research t h a t  i c  Ls hcrd trl 

secure under:; :anding and co-operation among t h m ,  

The d i f f i c u l t y  i n  car ry ing  ou t  a program usua l ly  s t a r t s  

Per sonne 1 
It i s  c l e a r  t h a t  iil s o m  areas government o f f i c i a l s  do a good 
job i n  co-operating and i n  co-ordinat ing project-s but t h a t  i n  
many programs t,he con t r ac t s  between top men a r e  poDr. In such 
areas  the re  i s  l i t t l e  exchange of information and a su rp r i s fng  
lack of  co-ordlcat ion among d i f f e r e n t  f i e l d s ,  

7- 
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The sa l a ry  sca l e  i n  government agencies has made i t  d i f f i c u l t  
t o  br ing top-grade personnel from the  ou t s ide ,  Furthermore 
the re  i s  l imited opportuni ty  t o  secure sui tabl . ,  adminis t ra tors  
from wi th in ,  

The slowing down of government-sponsbred research programs 
r e s u l t s  from cont inua l  s h i f t i n g  of  responsible  o f f i c e r  
personnel,  

Red ‘tiape 
Throughout t h i s  discussion you w i l l  havc observed remarks on t3e 
s tagnat ing  e f f e c t  of  red tape.  
na ture  a re  gathered a t  one poin t  they make a s i z e a b l s  volume. 
Eie most Zrequent complaint i s  t h a t  a;<ericies are so bound b -  
p o l i c i e s  and regula t ions  a s  t o  give adminis t ra tors  l i t t l e  rodm 
f o r  t he  use of good judgment, Consequec2ly these o f f i c e r s  may 
give a t t e n t i o n  t o  i n s i g n i f i c a n t  d e t a i l s  and neglec t  b ig  items. 
The csntract i . ig ,  accounting, and repor t ing  funct ions impose 
undue and irksome burdens. Administrators requi re  LOO frequent 
and too de ta i l ed  r epor t s .  Auditors seem i n t e n t  on d i s .  ,owing 
overhead and o the r  charges,  un’..i1 the  s i t u a t i o n  becomes 
in to l e rab le .  
a cos t  icem of  a few d o l l a r s ,  meanwhile holdin!: up a mil l ion-  
d o l l a r  program, But it i s  admitted by some companies t h a t  they 
too may be a t  f a u l t ,  

When add i t iona l  comments of  t h i s  

These people w i l l  spend endless  hcurs  arguing 3‘7er 

The already vexed and bewildered laboratory may f i i i d  j t ;s  program 
fu r the r  slowed up by snaue secu r i ty  r egu la t ions ,  
r e s u l t  i n  ove r -c l a s s i f i ca t ion  of  Drojects ,  with the  p reve i t i on  
of  open discussion.  
much the Sam type of  p ro jec t  but  withcut knowledge of  
dupl ica t ion ,  A t  t he  same time, one m y  o f t e n  l ea rn  more from a 
popular magazine than i s  t o  be found i n  a c l a s s i f i e d  r e p c r t .  

Often these 

This may lead t o  two depart:i,.-:Jta car ry ing  on 

A s  one ex.ecutive po in t s  ou t ,  government is a clumsy, sprawling 
organizat ion.  Closer r e l a t i o n s  between government and iddus t ry  
a r e  defeated l a rge ly  by the  f m t  t h a t  government i s  j u s t  too 
big.  A s  another executive concludes, t h i s  d i sease  s t a r t e d  with 
the Roman Empire and i t  is doubtful  whether we can do anytPAng 
about i t ,  

Abrams went on t o  conclude thaL if government and industry a r e  t o  

achieve maximum r e s u l t s  i t  w i l l  be only through campleke and wi l l i ng  

exchange of  ideas ,  He was supported i n  t h i s  by Daniel P. Barnard, who 

from h i s  long experience both i n  indus t ry  and.govern.nent r e s e a r c h .  

adminis t ra t ion ,  ubserved t h s i ;  
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I n  a n u t s h e l l ,  the  problem b o i l s  down t o  providing f o r  
t echc ica l  personnel those channels o f  ready communication 
so necessary t o  t h e i r  work, without compromising s e c u r i t y  
and without c rda t ing  a format so cumbersome as t o  de fea t  
i t s  8wn purpose. 

Durina t h i s  same konference Morris T. Carpenter and John H. 
\ 

Richardson, both i n d u s t r i a l  lzaders ,  expanded on t h e  p o i n t s  r a i s e d  

and the so lu t ions  proposed by Barnard and Abrams. Carpenter 

s t a t e d  c l e a r l y  h i s  b e l i e f  t h a t  a l l  government con t r ac t ing  o f f i c e r s  

should be c i v i l i a n  personnel ( r a t h e r  than m i l i t a r y  i n  t h e  case o f  t he  

Department of Defense). These c i v i l i a n s  should ope ra t e  under 

admin i s t r a t ive  guidel ines  r a t h e r  than r i g i d  r u l e s  and regulat ions.  

Richardson took a different :  view. He accepted t h e  premise t h a t  s i n c e  

indus t ry  had p a r t i c i p a t e d  i n  forming them, t h e  governing s t a t u t e s  

a r e  accepta3le and provide a reasonable vorking arrangement. He 

supported both Abrarns and Barnard i n  h i s  p l ea  f o r  c l o s e r  working 

r e l a t i o n s h i p s  through a b e t t e r  understanding and appreciat ion o f  

each o t h e r ' s  problems and operat ions.  Richardson's p o i n t s  about 

how t o  do t h i s  were: 

1. Contractors should take f u l  I advantage o f  t h e  oppcrtuni ty  
t o  inc rease  t h e  numbers o f  t!,eir personnel who can .acquire 
t h i s  understanding and appreciat ion o f  t h e  customer's a c t i v i t y  
by e s t a b l i s h i n g  f i rm procedures f o r  r o t a t i n g  f i e l d  o f f i c e  
r ep resen ta t ives .  

2. The government: should g ive  more c a r e f u l  considerat ion t o  
t he  indus t ry  t r a i n i n g  program, t o  those whom they s e l e c t  
and t o  the subsequent assignment o f  t h e  people who receive 
t echn ica l  and business t r a i n i n g  a t  c o n t r a c t o r ' s  f a c i l i t i e s .  

3. On both s i d e s ,  overlapping of f i e l d s  of endeavar should 
be minimized. There should be a s  few po in t s  o f  contact  a s  
poss ib l e ;  t echn ica l  people shoulJ be afforded the freedom 
of communication necessary t o  assure  the  t imely discharge of 
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t h e i r  r e s p o n s i b i l i t i e s ,  but they shoilld confine t h e i r  con t r ac t s  
t o  only engineering matters .  Also, of course,  nontechnical 
geople should not  assume respdnsf-bi l i ty  f o r  t echn ica l  mat ters .  

I n  Ehe area o f  fundamental pol icy changes which would improve 

r e l a t ionsh ips ,  Richardson suggested: 

1. There appears t o  be a trend toward scheduling experimerital 
hardware de l i i re r ies  within t h e  con t r ac t s .  Thie has  
contr ibuted t o  s t r a i n e d  r e l a t i o n s  i n  a l l  qua r t e r s .  

2. Another po l i cy  which seems t o  be developing t h a t  should be 
checkmated is  one t h a t  suggests  con t r ac t ing  i n  f i r m  d o l l a r  
amounts f o r  s eve ra l  years  of inveat ion.  

3. A more l i b e r a l  acceptance of t h e  support  of gene ra l  research 
i n  the  c o n t r a c t o r ' s  allowed overhead should be adopted. 

4. .... The po l i cy  o f  r e s t r i c t i n g  the  number and wage ranges of 
governnient adminis t ra tors  is going to have t o  be changed some 
day i f  proper adminis t ra t ion is expected t o  be exercised by 
t h e  government e 

5. .... We, i n  the con t r ak t s  business,  a r e  o f t e n  questioned by 
our t echn ica l  people a s  t o  why the fixed fee  on t h e i r  e f f o r t s  
i s  always so low. 
t o  plead f o r  higher  fees ,  though such is  not  beyond me ,  but I 
do f e e l  s t rong ly ,  very s t rong ly ,  t h a t  proper considerat ion is 
seldom given t o  the t r u l y  remarkable con t r ibu t ions  made t o  the  
t o t a l  defense e f f o r t  by the technfcal  people o f  tEiis country. 

It i s  n o t  my i n t e n t i o n  t o  use  t h i s  medium 

6. A constant  source o f  i r r i t a t i o n  t o  both p a r t i e s  i s  t h a t  
con t r ac to r s  must con t inua l ly  use t h e i r  own funds t o .  support  
govemmenF programs while t he  paper work i s  being processed , 

f o r  t he  c w t i n u a t i o n  o f  a program. 

7. A f i n a l  point  t o  consider i n  this second area i s  thrAc 
s u f f i c i e n t  einphasis and study has not Feen devoted t o  the 
changes required f n  procurement organizat.ions t o  keep up 
vikh the rapid changes and complexity 6 . C  Coday's wcapon 
sys  tcss . 
Also i n  t h a t  same year (1955), a Conference panel chaired by 

Thomas J ,  K i l l i a n ,  then o f  t he  Off ice  of Naval Research, discussed 

government-industry r e l a t i o n s .  This panel took the  pos i t i on  t h a t  

t he re  i.s r e a l l y  no e s s e n t i a l  d i f f e rence  between c i v i l i a i i  and m i l i t a r y  
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contract: o r  award o f f i c e r s ;  bcth work under i d e n t i c a l  r u l e s  and 

regulat:.c ns. However, t he re  i s  a wide v a r i a t i o n  between var ious 

governmcn: agencies i n  i n t e r p r e t i n g  and employing these r egu la t ions .  

The K i l l i a n  panel f e l t  thac what is needed i s  a s impl i f i ed  and uniform 

p a t t e r n  o f  procurement a c t i v i t i e s  by the governtxnt. 

Throughout the Conference Proceedings the re  has been a 

p red i spos i t i on  t o  r eas ses s  government-industry r e l a t i o n s h i p s .  I n  

1958 a thorough discussion o f  them took place.  Norman T. Ba l l ,  an 

experienced government executive , took the  view t h a t  t he  publ ic  

i n t e r e s t  r equ i r e s  the so lu t ion  of c e r t a i n  problems f o r  which 

indus t ry  cannot be expected t o  assume r e s p o n s i b i l i t y  e i t h e r  because 

t h e  necessary c a p i t a l  investment is  LOO l a rge  o r  because the re  i s  

no assurance of p r o f i t s  adequate t o  repay the  c o s t s  of t he  research.  

He went on t o  po in t  out  t h a t :  

Today some research i n  almost every f i e l d  of science is  a 
recognized ob i tga t ion  of t h e  government and i s  w i l l i n g l y  
supported by the  r ep resen ta t ives  of t h e  people i n  the  
Congress. I n  meeting t h i s  ob l iga t ion  t o  do research,  the 
government agencies have o f t e n  developed an outs tanding 
p o s i t i o n  i n  a p a r t i c u l a r  f i e l d .  

A s  a consequence: 

The inc reas ing  n a t i o n a l  s c i e n t i f i c  a c t i v i t y  with l imited 
numbers of s c i e n t i s t s  and engineers has r e su l t ed  i n  
competitrve s i t u a t i o n s  between government agencies and 
government con t r ac to r s  i n  r e c r u i t i n g  and r e t a i n i n g  these 
spec ia l i zed  personnel,  I n  t h i s  competition government 
programs a r e  su f fe r ing  because of r e s t r i c t i o n s  i n  
personnel,  s a l a r y ,  and program which do not  occur within 
the r e l a t i v e  freedom of con t r ac t  i n d u s t r i a l  programs. 

Accepting t h a t  competition f o r  qua l i f i ed  personnel c r e a t e s  some 

d i f f i c u l t y . .  We a r e  l e f t  with the  need f o r  f u r t h e r  study of how 

cooperation o f  government and industry can be b e t t e r  developed. 
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I n k x p l o r i n g  these same quest ions,  George Glockler, a famed 

chemist with both government and un ive r s i ty  adminis t ra t ive experience, 

concluded t h a t  r e l a t i o n s h i p s  i n  research between government and i t id .  c ' b - y  

ought t o  take the  following p a t t e r n :  

1. I n  the  case of production o f  goods t o  be sold i n  the  open 
market p l ace  i n  peace time, industry should finance i t s  own 
research and development a s  i t  has done i n  the  pas t .  This 
a t t i t u d e  is one o f  the t e n e t s  of a f r e e  economy and has created 
t h e  present  technology and mode o f  l i v i n g  i n  t h i s  c o m t r y .  
It should not  be changed, and it is be l i eved  t h a t  t he  f r e e  
economic and s o c i a l  system w i l l  be ab le  t o  compete with the  
operat ions of o the r  forms of con t ro l l ed  economies, 

2. However, i n  t he  case of ~ r o d u c t i o n  of war ma te r i a l  wnere 
t h e  only customer is the government i t s e l f ,  t he re  should 
p r e v a i l  an e n t i r e l y  d i f f e r e n t  a t t i t u d e .  
research and development i n  the  missile f i e l d ,  f o r  example, 
is so v a s t  t h a t  no p r i v a t e  corporat ion could well a f fo rd  t o  
expand i t s  saving ( i . e .  c a p i t a l )  i n  carrying out  research 
and development f o r  t h e  government without assurance t h a t  
t h e  p r i v a t e  organizat ion would have a chance t o  recover i t s  
expenditures f o r  t he  i n i t i a l  at tempts a t  c r e a t t n g  a 
tremendously expensive i t e m .  
must expect t o  ca r ry  the heavy expenses even t o  the  amount of  
100 per  cent .  

The expense o f  

Hence i n  such cases  the governme;;t 

Glockler ' s  separat ion o f  t he  r e l a t i o n s h i p s  i n t o  these two ca t egor i e s  

seems q u i t e  l o g i c a l  on surface examination, But i t  does not  go f a r  

enough Co meet the t o t a l  range of the publ ic  i n t e r e s t  i n  research and 

technology. Clear ly  the government must become inc reas ing ly  concerned 

with research t o  "promote the general  welfare," r a t h e r  than confine 

i t s e l f  t o  t h a t  which "provides f o r  t he  common defense." Therefore, i t  

must take a p o s i t i v e  hand to  increase its own c a p a b i l i t i e s  i n  general  

welfare research and t o  encourage and to  support industry research 

which serves  khese l a r g e r  purposes, And the  quest ion o f  whether the 
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government should do 'a particular piece of research itself or whether 

it should have it done in industry, or in tlte universities for that 

matter, has, as Ball put it in the discussion in 1958, no categorical 

answer. 

Tripartite Re la t ions 

In addition to two-way relationships established and nourished by 

the three major sectors of research interest, there have been some 

matters of sufficient common concern to warrant the establishment of 

three-way relations. 

indi idual interests and problems, all three sectors have joined hands 

in certain matters affecting the three sides, such as research 

Though they each have thair separate and 

Y 

manpower, communications cnd information exchange, patent considerations, 

and the like. Since these matters are beyond the realm of day-to-day 

working relations and since, as pertinent subjects of research 

administration, they are discussed elsewhere in this summary, no 

attempt wily 3e made to do sa here, It is well to note in passing, 

however, thac ~ 2 2  rationale of the Conference icself reflects a 

recognition of their importance, 

Beyond these fringe concerns there is another scheme for 

cooperation wlrich, as Merritt Williamson observed in 1964, is "an 

R & D phenomenon of our times." This scheme involves communities 

for research or "research parks." From his long involvement as a 

research leader in industry and academic pursuits, Williamson observed: 

By research parks I am not talking about reseaxh institutes, 
although they might be participants in a resexrch park. 
For purposes of our discussion we will consider a research 
park to be an area where a number of differat organizatims 
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have lccated t h e i r  r,esearch and development departments o r  
l abora to r i e s .  A wide v a r i e t y  of r e l a t i o n s h i p s  might e x i s t  
between the l abora to r i e s  and the  organizat ion promoting 

The Lrrangernents might 
run the gamut from each laboratory owning i t s  own land and 
administering i t s  own se rv ices  completely, t o  some kind o f  
j o i n t  arrangement whereby they shan? common f a c i l i t i e s  such 
a s  c a f e t e r i a ,  machine shops, l i b r a r y  and so on. 

The establishment of these research parks i n  no way obviates  

\.?;id managing the research park. 

I- 

the  usefulness  and r o l e  of the previously o r  s epa ra t e ly  e x i s t i n g  

organizat ions f o r  relsearch but tends to  supplenient and extend t h e i r  

s epa ra t e  c a p a b i l i t i e s  and t h e i r  e f f ec t iveness  i n  providing for 

three-way r e h t i o n s h i p s  to  be e f f ec t ed  through physical  proximity. 

Additlonally,  of course, such parks can be e f f e c t i v e  t o o l s  f o r  

economic development o f  the regions t h a t  surround them. 

Research parks,  l i k e  o the r  schemes f o r  cooperation i n  research,  

got  t h e i r  s ta r t  e s s e n t i a l l y  a f t e r  World War I1 with the establishment 

and growth of p r i v a t e  research i n s t i t u t e s ,  o f t e n  promoted by 

u n i v e r s i t i e s ,  and the recogni t ion by indus t ry  of t he  advantages t o  

be gained from locat ion o f  its research a c t i v i t i e s  near  an academic 

community. Gradually t h e  government, too,  have become more than an 

in t e re s t ed  spec ta to r  which supports research i n  i n d u s t r i e s  and 

u n i v e r s i t i e s  and has begun to  e s t a b l i s h  l a b o r a t o r i e s  i n  these parks 

a s  well .  The en t ry  of government l a b o r a t o r i e s  i n t o  these park- 

rounds out the t o t a l  community of research i n t e r e s t s .  

I n  1964 R. G ,  Snider, an experienced research park d i r e c t o r ,  

reviewed the growth of these parks and some of the f a c t o r s  which 

seem t o  make them a successful  venture.  Snider observed t h a t :  

Being near a government cen te r  i n  i t s e l f  does not 
appear to  influence growth s i g n i f i c a n t l y ,  although 
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thz nature of  the government activity, as w ~ l l  as aggressive- 
ness of promotion and the conventional location factors do 
apply. 
as were seven with two to ten occupants. However, about 
one-third more of the "successfJ'' parks were near universities 
than was the case with tha tenantless or single tenant parks, 
Degree of  proximity and strength and attitude of the university 
are probably the significant factors here. 

Eight parks with one or no tenants were so located, 

Willard W. Brown, a research park executive, supported Snider's 

conclusions that proximity to a university is essential to a park's 

success, and pointed out the conditions for successful relations 

between the various interested parties. He stressed these concepts: 

Ready accessibility to the research center as well as 
close proximity to the principal academic, technical 
and cultural institutions of the area are of great 
importance to the success of the development. 

The control and direction of the research center 
development can be best achieved by the academic 
institutions initiating the project through the 
establishment of a business oriented organization, 

A necessary adjunct to the research center is the 
presence of an established competent contract research 
organization as a necessary tool in effectively 
bridging the g,, between the academic, theoretical 
minds c f  the educational institutions and the highly 
profit-motivated, product-orieited approach of 
industry, 

Although the responsibility rests with the academic 
institutions to initiate, control, and organize the 
research center, the success of the venture is clearly 
dependent upon the center becoming a community 
enterprise. 

The viewpoint of goverttlnent agencies on research parks was 

reviewed by John W. Dawson, who has had first-hand experience in 

operating a government research supporting agency in the proximity 

of a research park, Dawson's overall view seems to summarize the 

advantages to be gained by such a scheme when he remarked: 
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I prefer to visualize a research park as an ktegrating 
mechanism which enablzs the indbvidual scientist to 
cont2ibute his separate observations which in turn can be 
incorporated with the findings of  his cJlleagues so as 
to contribute to ? larger understanding and utilization 
which, working aloue, tie cwld not possibly have realized. 

Dawson went on to reiterate that, in his experience, this concept 

extends across gover .merit organizations in the research park 

community without compromising t o  any degree the objectivity they 

must necessarily maintain. 

Johan Bjorksten, a long-prominent industrial. researcher, pointed 

out how industry relationships with universities and others are 

improved by location at a research park. He summed them with these 

concrete examples: 

Summarizing, the industrial research and development 
procedures benefit from the readily and economically 
available collaboration existing in a research park 
by a cost reduction due to the ease of handling peak 
loads on idea demands with a smaller idea staff than 
would be necessary otherwise; by an increase in 
performance due to the extremely brosd scope of 
experience available and the availability of the most 
up-to-date techniques; by an increase in flexibility 
due to availability of qualified personnel and of 
equipment on a temporary basis; and by the possibility 
of reducing the COF+ of research proposals, the 
overshadowing cost factor in government sponsored 
research under present research procurement procedures, 

A former university president and an experienced research park 

executive, Jean Paul Mather, added another dimension to the 

usefulness of the research park scheme. He sees it becoming, 

under suitable arrangements, a cogent mechanism for bridging the 

gap between, in his wordiq, the "academic ivory tower and the 

profit-motivated hardware-out-the-backdoor interests of  corporate 

industry," without distortfng or disturbing the! philosophy and 
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objectives of graduate academic programs or faculty research. 

Speaking from the viewpoint of the universities, eepecially 

publicly supported ones, Jesse Hobson, a leading director of 

university and institute reearch, s*ipported Mather's views and 

emphasized that the research park is en effective instrument 

through which public institutions can fulfi'll their state and 

regional responsibilities. We stated his feeling this way: 

It is not sufficient to continue the traditional role 
of the university, to preserve knowledge, transmit it 
and create it. 

I think a state university has to assume today a certain 
amount of leadership to its region and to its state to 
meet the social and economic problems of the state, I 
feel this ia an exceedingly important function, purpose, 
and responsibility of a state University, particularly. 

Yet others participating in the discussion, particularly from 

the university viewpoint, see a less hopeful picture. 

problems, for instance, in a university's delivering on its 

They see real 
I 

comiitment of faculty time to provide the desired interactions, 

These problems have to do with the reluctance of many faculty 

members to either assume any responeibility toward industry or 

government or t o  participate in these arrangements in response to 

management ' 8  assertion of prerogatives on the effort, Participation 

in such arrangements is never as attractive to a distinguished 

or "name" faculty member as other institutional and personal 

commitments on his time, Yet, if faculty members & participate in 

research park activities there are always the nearly insoluble 

problems of apparent conflicts of interest These problems are 
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discussed W e r  in Chapter VII. 

Most research directors, however, do not let these problems 

turn them away from considering the idea of a research park. They 

accept it: with varying degrees of enthusiasm, seeing in it sufficient 

advantages to warrant Lts continuation and flourishing, and to justify 

their direct concern with the  idea at some future time. 



CHAPTER I V  

THE RESEARCH DIRECTOR 

The research d i r e c t o r  plays t h e  c r i t i c a l  and p i v o t a l  r o l e  i n  

any systerc f o r  e f f e c t i v e l y  managing research and development 

a c t i v i t i e s .  

adminis t ra t ion would be less than complete if it  ignored or f a i l e d  

Any examination of t he  problems oi research 

t c  dea l  adequately with the  d i r e c t o r ' s  s a l i e n t  c h a r a c t e r i s t i c s .  

Moreover, s i n c e  t h e  present  summary must give a t t e n t i o n  t o  the  

problems nos t  o f t e n  examined a t  meetings o f  t h e  National Conference, 

it is c l e a r  t h a t  t he  p a r t i c i p a n t s ,  most o f  whom a r e  research d i r e c t o r s  

bad a p red i l ec t ion  f o r  s e l f - appra i sa l .  F u l l  treatment of  t h i s  sub jec t  

thus r equ i r e s  an e n t i r e  chapter.  

Over the  period o f  t he  eighteen Conferences, many ses s ions  and 

some individual  p re sen ta t ions  have Seen d i r ec t ed  a t  d e l i n e a t i n g  the 

r o l e  o f  t he  research d i r e c t o r .  

is  the  research d i r e c t o r ?  i s  he? What does he need to know 

Such quest ions were asked as: *-I 
and what must he be ab le  t o  do? And how and by whom is  he given t o  

t o o l s ,  knack, and i n s i g h t  to  do t h i s ?  

profession? 

Is research d i r e c t i o n  a 

I f  so, what a r e  i t s  t echn ica l  m d  e t h i c a l  standards? 

We f ind the  background f o r  exploring these  quest ions i n  a 

p re sen ta t ion  by Paul Foote a t  t he  F i r s t  Coiiferencz (1947). A t  t h a t  

time Foote gave graphic dencript ions of two t y p i c a l  research 

d i r e c t o r s ,  one from the  1930's and one from t h e  immediate postwar years ,  

-63- 
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Here is h i s  view of the changes then going on in the tasks of the 

research director: 

The duties of the research director have changed 
character in the past twenty years. When 1 was 
first engaged in industrial research I was an 
academic type of fellow and enjoyed working in 
the laboratory with the physicists and chemists. 
These were then the priaary functions of a 
research director--to originate id;as; to inspire; 
to enlighten; to infuse acd diffuse the 
investigational spirit; to nurture the germ of 
inventive genius; and to accomplish this it was 
necessary to have ibtimate contact with tho 
technical personnel. 
Fig. 2 represents the year 1933. How happy the 
research director appears: 
working here with the development of 100 octane 
gasoline, at that time almost a laboratory 
curiosity and s’me twelve years later sold to 
the Army and Navy at the rate of half a million 
barrels a day to win the war f9r democracy. 

Assl;$e the photograph of 

He may have been 

But along about 1433, a new change came over 
America, 
enforced requiring increased help, especially 
cf a non-technical nature, in the laboratories 
and everywhere else. Fig. 3 shows the modern 
(circa 1947) scene of activity of an industrial 
research director. Eiere the poor worried fellow 
is surrounded by a kttery of extra-curricular 
specialists: budget controller, vice-president 
in charge of questionnaires, and legal counselors, 
business manager, and the like. 

The plailzsd economy system was 
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From l a t e r  Proceedings we can envisage seve ra l  approaches 

t o  exploring fu r the r  these bas i c  questions.  During and immediately 

a f t e r  World War 11, there  appeared a mounting i n t e r e s t  i n  the 

e f f ec t iveness  of c r i t e r i a  and methods f o r  def ining jobs and f o r  

evaluating the performance of people i n  those  jobs,  

i n t e r e s t  was spurred by the  extant  need of the Armed Forces t o  

judge t h e i r  supervisory and professional  F;ersonnel ( o f f i c e r  and 

non-commiJsioned o f f i c e r )  aga ins t  the e s s e n t i a l  requirements of t h e i r  

posi t ions.  

more c r i t i c a l  and b e t t e r  perform the monumental t a sks  before them of 

s e l e c t i o n  i n t o  and out  of t he  commissioned and non-commissioned 

o f f i c e r  ranks. 

enumerate the c r i t i c a l  elements i n  a p o s i t i o n  and t h e  man i n  it, and 

then descr ibe and weigh these elements aga ins t  each o t h e r ,  they not 

only had b e t t e r  evaluat ive c r i t e r i a ,  but  from an ana lys i s  and conversion 

of them, they could i d e n t i f y  a t  l e a s t  some of t he  th ings  they needed t o  

teach professional  people, o r  have them taught,  before they reached 

a pos i t i on  of major r e s p o n s i b i l i t y .  

I n  p a r t ,  t h i s  

I n  t h i s  way the o f f i c e r  s e l e c t i o n  boards could become 

I n  a s y n e r g i s t i c  sense, i f  they could i d e n t i f y  and 

This, then, is one approach. The h a s t  attempts a t  using t h i s  

approach up t o  t h a t  time were describer by John Flanagan i n  1950. 

Drawing on experience gained i n  eval*atf.ng m i l i t a r y  jobs,  and t h e  

c r i t i c a l  c h a r a c t e r i s t i c s  of people t o  f311 them successful ly ,  Flanagan 

described the methodology f o r  g c t t  ing a.t t he  research executive 

and h i s  pos i t i on ,  and r e fe r r ed  t o  a p i l o t  study being made on research 

managers. However, t he re  appears to  have been no follow-up study 

performed, although, t h e  next year (1951) Flanagan reported methods 
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(that are later described in Chapter V) for study and evaluation of 

research personnel, While Flanagan's report represents a worthwhile 

tool for use by the research director, it does not describe the research 

executive himself. One might infer that the most efficient research 

personnel, with experience and maturity, become the best research 

directors, but few would agree. Certainly the critical job requirements 

are much different, as evident from the descriptions given of them by 

other conferees in 1950, as well as in later years. And it is very 

clear, as was reiterated in 1956 by David Emery (Chapter VI), that 

their objectives are quite different and, in fact, conflicting. 

Which brings us to a different approach, perhaps heuristic-- 

devoid of numbers, figures, and letters--but born of experience, as most 

of the art of research direction yet seems to be. In the 1950 Conference 

Albert Lombard described the military research director, while Ray 

Stevens described the industrial research director, drawing on the 

requirements earlier stated by Norman Shepard in Research in Industry. 

A comparison of the Lombard and Stevens descriptions surprisingly 

reveals an almost one-to-one correspondence--yet the conclusions 

reached in the 1950 Conference seem best stated by Ray Seeger's summary 

of the subsequent round-table discussion: 

It was generally agreed that there is not yet : m y  valid 
concept of an ideal research executive. 
individual, at present, may be called upon to perform 
various functions, the exact pattern depending upon the 
specific job and its place in a particular organization. 
The essential responsibilfties seem t:, be: 
ideas, i.e., planning; (2)  selling ideas up and down, 
i.e., promoting; (3) administering the resultant program, 
i.e., supervising, etc. 
Most individuals, however, were of the opinion that 
agreement could be reached on the basic virtues desired 

Such an 

(1) obtaining 



i n  a research executive.  A research background i s  
regarded a s  the primary r e q u i s i t e  f o r  such an executive,  
The a b i l i t y  and d e s i r e  to  handle p e q l e  were a l s o  
s t r e s s e d .  
The primary need now i s  a r e l i a b l e  l ist  of items i n  a 
usable form f o r  evaluat ing o r  s e l e c t i n g  research 
executives.  The concepts must be defined p rec i se ly  i n  
a s  q u a n t i t a t i v e  terms a s  possible .  Records of s p e c i f i c  
instances o f  good and bad performance were recommended 
a s  an i n i t i a l  procedure i n  t h i s  d i r e c t i o n .  

I f  we examine the Conference dialogue on q u a l i f i c a t i o n s  and on 

performance desc r ip t ions  some seve ra l  years  l a t e r ,  (1954, 1956) we 

might conclude t h a t  t he  intervening years  saw very l i t t l e  

advancement i n  e i t h e r  s p e c i f i c  o r  q u a n t i t a t i v e  methods f o r  measuring 

o r  evaluat ing e i t h e r .  We st i l l  find d e s c i l p t i v e  ad jec t ives  used t o  

give q u a l i t a t i v e  assessment, but we a r e  now findcng d i f f e r e n t  terms 

used i n  a d i f f e r e n t  way, and used more p rec i se ly .  I n  descr ibing the  

q u a l i f i c a t i o n s  o f  an engineering and research manager i n  1954, 

Howard Richardson s a i d  : 

There a r e ,  t o  my b e l i e f ,  p r a c t i c a l l y  no q u a l i f i c a t i o n s ,  
no c o r r e l a t i o n  between performance and any s p e c i f i c  
personal q u a l i f i c a t i o n s .  . . .There a r e  on ly  very few 
t h a t  have any s i g n i f i c a n t  co r re l a t ion .  . . .One is  an 
expression o f  physical  energy ( l eade r sh ip ) .  . . .Another 
is  t h a t  he must be ab le  t o  g e t  himself acFoss t o  o t h e r  
people. , . .he must be w i l l i n g  to  make a decis ion t h a t  
he knows w i l l  be unpopular. . . .Last, he must be w i l l i n g  
t o  pay t h e  p r i c e  (of  giving up working wholly within h i s  
professional  spec ia l ty ) .  . . .Too many engineers and 
s c i e n t i s t s  f e e l  t h a t  t h e  managing p a r t  o f  the job is  very 
simple. . .I think the b e s t  way t o  develop a manager is 
t o  work under a fellow who is a good menager. 

It is i n t e r e s t i n g  t o  note  t h a t  nowhere does Richardson r equ i r e  

t h a t  the research manager be an outstanding engineer o r  s c i e n t i s t  

but r a t h e r  t h a t  he have a s t rong  a f f i n i t y  f o r  general  management 

and a d e s i r e  t o  l ea rn  t o  p r a c t i c e  i t  i n  behalf  of the s c i e n t i f i c  

and engineering i n t e r e s t s  o f  t he  t o t a l  organizat ion of which he i s  a 
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p a r t .  Richardson c l e a r l y  expressed t h a t  one l ea rns  management 

by doing r a t h e r  than by observing. It would appear from t h i s  t h a t  

one could pot be taught t o  be a research d i r e c t o r  except through 

such methods a s  role-playing. 

Several Conference p a r t i c i p a n t s  reviewed the  observations o f  

how researchers  and research managers performed, but they were 

unabSe t o  sum any d e t a i l e d  set of eva lua t ive  c r i t e r i a  from t h q o r  

t o  s t a t e  q u a l i f i c a t i o n s  beyond those t h a t  a r e  common t o  a l l  managers. 

These a r e  such q u a l i f i c a t i o n s  a s  described by Richardson and o t h e r s  

before hfm, i n  q u a l i t a t i v e  and general  terms. 

I n  1956, Maurice Holland expanded the  concepts s t a t e d  by 

Richardson. Holland drew from r e a l - l i f e  examples of those gene ra l ly  

agreed t o  be research d i r e c t o r s  among the most: success fu l  t o  t h a t  

t i m e .  He  took up case h i s t o r i e s  from industry,  government, and 

u n i v e r s i t i e s ,  and from t h i s  study synthesized a p r a c t i c a l  set of 

desc r ip t ive  c h a r a c t e r i s t i c s  and performance c a p a b i l i t i e s  t h a t  an 

e f f e c t f v e  research manager must have, Holland's l i s t i n g  fo!.lows: 

1. S u f f i c i e n t  t r a i n i n g ,  experience, and accomplishments 
i n  the  appropriate  sciences t o  assure  confidence and 
command re spec t ,  
2. S k i l l  i n  e s t a b l i s h i n g  department ob jec t ives  i n  
harmony with corporate  ob jec t ives .  
3. Sound business judgmett t o  a s su re  p r a c t i c a b i l i t y  
o f  programs and j u s t i f i a b i l i t y  of p ro jec t s .  
4. Leadership c a p a b i l i t i e s  in-- 

a .  Planning what is t o  be done 
b. Organizing t o  g e t  i t  done 
c .  Direct ing *hose who supervise  
d. Coordinating a l l  t h a t  is done 
e. Control l ing and co r rec t ing  t o  see  t h a t  it is done 

wel l .  
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5. And as for skill on administration, specifically, they 
claim, out of the synthesis of over 200 profiles: 

a, Practices effective human motivation 
b. Selects his team skillfully and impartially 
c. Delegates authority with responsibility 
d. Recogniyes joyfully accomplishments of othzrs 
e. Corrects errors promptly, fully, and fairly 
f. Seeks informed counsel and advice from associates 

g. Renders decisions promptly, based on studied facts 
and others 

and probabilities. 

Again, it is important to note that Holland's criteria, in all 

ways except the use of the word "science" in his first item, could be 

applied to any other major manager, whether he be a part of an 

industrial, government, or university complex. To go one step 

further, Holland notes an even more important fact--that these really 

are the qualifications sought in choosing the top manager and chief 

executive of the organization. 

In later Conference sessions, others spoke of things an effective 

research director should be able to do, but little of a new dimension 

seems to be added to the basic list of performance capabilities that 

Holland presented. In 1957 Joseph McPherson expandedton the question 

of'how to manage scientific activity through employing both new 

understandings of human motivation and methods for developing insight, 

creativity, and the like. In 1959, Ira Kaar made a plea for better 

understanding and appreciation by top: management and other departments 

of the valuable contribution to be made by theresearch scientists and 

the research1 effort, particularly in a profit-oriented organization. 

His expression of this problem seems symptomatic of the approaches 

often taken in earlier years. 

In a way, i' is unfortunate that research has attained 
such a reputation for producing miracles, 
executives seems to think that the secret of success 
lies simply in budgeting a fund for research, hiring 

Too many 
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some Ph.D,'s then s i t t i n g  back i n  comfortable coniplaisanca 
t o  await the miracle. Others d o n ' t  r e a l l y  bel ieve i n  
research a t  a l l  but t o l e r a t e  i t  because i t  seems t o  bk the 
thing t o  do--l ike we:-\ring socks. 

Kaar 's  ana lys i s  appears to ' re i r force the accepted axiom t h a t  the 

research d i r e c t o r  must no t  only be ab le  t o  continously s e l l  i deas  and 

enthusiasm t o  h i s  own pe>ple,  but a l s o  he must be ab le  to  persuade 

those above and beside him t o  give a l a r g e r  place t o  research.  

I n  1959 General John Medaris and David Hertz also  added t o  our 

understanding of the r o l e  o f  the research d i r e c t o r  i n  the areas  of 

management con t ro l  of h i s  s c i e n t i f i c  resources and of day-to-day 

operat ions,  Yedaris described t h i s  r o l e  a s  follows: 

Almost four years  ago I made t h i s  statement t o  my 
c o n t r o l  organizat ion.  "You have one purpose i n  l i f e :  
t o  put  yellow l i g h t s  on the road o f  progress.  
not  want t o  be brought t o  screeching h a l t  by an 
unexpected red l i g h t .  It is  your job t o  give me a 
yellow l i g h t  f i r s t ,  and f a r  enough i n  advance t h a t  I 
can e i t h e r  maneuvex around the  road block o r  c l e a r  it and 
ge t  a green l i g h t  before I reach it." 
I think the Army has an enviable  record for on-time 
accomplishment of t h ings  t h a t  supposedly cannot be 
schedcled e 

I do 

Because of t h i s  

Hertz went on t o  descr ibe the  n e c e s s i t y  of  a research d i r e c t o r ' s  

being a s t r a t e g i c  s c i e n t i f i c  manager i n  a c o n t r o l l i n g  sense. He 

described it t h i s  way: 

When he f i n d s  a breakthrough, o r  when he f i n d s  a weak 
spo t ,  the s t r a t e g i s t  f o r  science must mass h i s  fo rces  
t o  consol idate  the  breakthrough. This means t h a t  t h e  
j o t  of t he  research a d d n i s t r a t o r  (who i s  o r  should be 
a s c i e n t f s t )  is t o  have ready the resources  which will 
enable him t o  achieve and e x p l o i t  such breakthroughs. . . .The s c i e n t i f i c  d i r e c t o r  must c o n t r o l  the gather ing 
and the evaluation of i n t e l l i g e n c e  about the batt leground 
on which he i s  engaged. 

There must be t a c t i c a l  t r a i n i n g  and t a c t i c a l  s k i l l f u l n e s s ,  
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The person who i s  doing the bench work must be a good 
t a c t i c i a n  and he has t o  know what he i s  doing, Seeing 
t h a t  t h i s  i s  so i s  p a r t  of the s c i e n t i f i c  admin i s t r a to r ' s  
job,  
economic sense, t o  know whether an e l e c t r o n i c s  engineer 
i s ,  i n  f a c t ,  a good t a c t i c i a n  who can dea l  with the  

There is no reason to  expect a manager, i n  the 

observations he makes i n  
something I would expect 
be ab le  t o  do very wel l ,  
d i f f e r e n t  s t o r y ,  

I n  l a t e r  sessions,  o the r  

a s k i l l f u l  way, This is not  
a business manager t o  do, o r  
but the scientist-manager is a 

speakers helped t o  f i l l  i n  the t o t a l  

desc r ip t ion  of a research d i r e c t o r .  In  1962, Edward S. Jamieson and 

o t h e r s  examined e t h i c a l  standards f o r  research managers i n  t h ? l r  

i n t e r - r e l a t ionsh ips  with o t h e r  p a r t s  of t h e i r  organizazions ?nu with 

society.  From t h e i r  p re sen ta t ions  one cabr add, t he  requirement o f  

conscience. 

i n s t i l l  i t  i n  h i s  subordinates.  Quoting i n  p a r t  from Moorehead 

Wright, Jamieson l i s t e d  f i v e  e t h i c a l  components o f  conscience: 

competence, j u s t i c e  t o  the ind iv idua l ,  honesty, forgiveness,  and love. 

A f u l l e r  discussion o f  e t h i c a l  i s s u e s  i n  research adminis t ra t ion is 

The researkh d i r e c t o r  must possess a conscience and 

given i n  Chapter V I I .  

I n  a perceptive p re sen ta t ion  i n  1964, Karl  Van Tassel seems t o  

have summartzed succ inc t ly  the t a s k  of the research d i r e c t o r  a s  a 

p a r t  o f  t he  l a t e r  accepted concept of managing research by the 

"outside-in" approach. He enumerated what t he  research d i r e c t o r  must 

be ab le  t o  do, and, though h i s  l i s t i n g  is  designed f o r  an i n d u s t r i a l  

organizat ion,  the bas i c  p r i n c i p l e s  hold f o r  o t h e r  types of research 

complexes. 

The manager, who is the  chief  executive holding r e s p o n s i b i l i t y  
f o r  t h i s  work, should recognize t h a t  R & D work needs to  be 
managed, I t  is not s e l f - r egu la t ing .  
Management of t h i s  work c o n s i s t s  o f :  

1. S e t t i n g  R & D ob jec t ives ,  commensurate and 
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compatible with the business ob jec t ives ,  

2 .  Defining c r i t i c a l  areas  of business needs and oppor tun i t i e s .  

3 ,  Allocating s u i t a b l e  e f f o r t ,  time, and money to  these a reas .  

4. Select ing p r o j e c t s  i n  which combined funct ional  judgment 
indicated prospective reward commensurate with the e f c o r t .  

5 .  Providing a working cl imate  of c r e a t i v i t y  f o r  the 
research a s soc ia t e  i n  which he i s  stimulated t o  independent 
thought and, e t  the same time, supported by the know-how of  
h i s  associatee i n  the  o the r  funct ions of the business. 

6 .  Providing the research a s soc ia t e  with a suf f ic ien ' i  view of 
the  business a s  a socio-economic i ~ s t r u m e n t  and h i s  r o l e  a s  a 
major p a r t i c i p a n t .  

7. Monitoring the  o v e r a l l  work with decis ions accomodating 
inev i t ab le  changes a s  work and markets progress,  and,,above 
a l l ,  decis ions a t  t he  appropriate  point  t o  e i t h e r  take the 
r e s u l t s  t o  mcrket or  t o  abandon them. 

8. U t i l i z i n g  the u n i v e r s i t y ' s  basic  research to  supplement t he  
o v e r a l l  program, 

Re€lecting, then, on the bas i c  questions of  who and what a research 

d i r e c t o r  is, what he must be ab le  t o  do, and who t r a i n s  him and how, we 

find t h a t ,  although systematic and l o g i c a l  attempts have been made, t o  

t h i s  time we have not  a s  ye t  been a b l e  t o  do more than provide a s e t  of 

a d j e c t i v a l  desc r ip t ions  o f  t he  desired c h a r a c t e r i s t i c s .  We seem t o  be 

agreed on c e r t a i n  things.  For instance,  we demand t h a t  the research 

d i r e c t o r  be o r  have been a resezrcher .  We a r e  c e r t a i n  t h a t  be must 

understand the process of s c i e n t i f i c  discovery and invention and t h a t  

he must be a force t o  i n s t i l l  t he  h ighes t  order  of motivation and 

c r e a t i v i t y  i n  his research associates .  But beyond these c e r t a i n t i e s ,  

these questions resolve i n t o  a recogni t ion t h a t  a f t e r  a l l ,  a research 

macager must, i n  addi t ion,  be an executive,  and a l l  the rjquirements of 
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an eyecutive a r e  incurred. 

I f  t h i s  be the case,  then one must conclude t h a t  a research 

manager must f i r s t  be formally t ra ined to  be  a s c i e n t i s t  o r  engineet.  

No one has proposed t h a t  we t r a i n  h i m  i n  h s i n e s s  and management 

f i r s t - - t h e n  pe r fec t  h i s  knowledge of techiology. 

must do the reverse.  

Rather w e  think we 

But when and where does the research manager l ea rn  management? 

One school o f  thought is t h a t  we ask him t o  undergo formal t r a i n i n g  

i n  business management, and some think,  the e a r l i a r  i n  l i f e ,  the 

b e t t e r .  

development of the c h a r a c t e r i s t i c s  and c a p a b i l i t i e s  described by 

Richardson, Holland, Van Tassel,  and o the r s .  There is general  

agreement, however, t h a t  "managers a r e  not bornj' and somewhere along 

Others hold t h a t  t he re  is no s u b s t i t u t e  f o r  "one t h e  job" 

the path or t r a n s i t i o n  of the researcher  becoming a manager and then 

a d i r e c t o r ,  he must gain informal o r  formal t r a i n i n g ,  o r  both, i n  

such a reas  a s  organizat ion,  planning, f inance,  marketing, administering 

people, and o the r  p e r t i n e n t  a r eas  general ly  accepted a s  fundamental 

t o  business management, 

The conclusion here  seems t o  be t h a t ,  a f t e r  d & l ,  research 

adminis t ra t ion is indeed a spec ia l i zed ,  p ro fes s iona l  r'orm of business 

rnmagequmt. Generally, t o  be a profession a f i e l d  must comprive 

special ized knowl.edge which is selE-consis tent ,  l o g i c a l ,  ordered and 

amenable -3 research by the e c i e n t i f i c  method f o r  reaff i rming and 

extending it .  Also such knowledge can be taught,  learned end p rac t i ced ,  

The f i e l d  of research adminis t ra t ion r e q t i r e e  ';hat one f i r s t  become a 

professional  researcher  and p r a c t i t i o n e r ,  then progress throuqh a process 
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o f  further extensive formal and trial-and-error training to 

become, through elrtploying agreed-upon standards, professional 

i n  administering the e f for t s  of those who constitute ,  along with 

hig,  the major force i n  

of the research organization. 

e success or fai lure o f  the t o t a l  mission 



. CHAPTER . . . . . V . . 

Fw??w?. OF. !??.VCH ??E.e?!oNs 
In t roduct ion  

This chapter  is concerned with the  o v e r a l l  t a s k  o f  managing and 

con t ro l l i ng  research operat ions.  What a research  d i r e c t o r  does, what 

t o o l s  he uses  f o r  management con t ro l  and what expe r t i s e  required to 

perform each p a r t  of t h i s  t a s k  a r e  a l l  described. These a spec t s  a r e  

a l s o  examined from the  view o f  whether such a c t i o n s  and dec is ions  

c o n s t i t u t e  a unique and spec ia l ized  set of  technica l  s k i l l s  necessary 

f o r  t h e  research  d i r e c t o r  t o  be e f f e c t i v e .  

In ccn i ide r ing  the  o v e r a l l  t a s k  of  managing and c o n t r o l l i n g  research 

opera t ions ,  one can l o g i c a l l y  d iv ide  t h e  e f f o r t  i n t o  two categories--  

t he  managing r o l e  and the  supporting r o l e  a s  pointed ou t  i n  Chapter I. 

The lat ter inc ludes  adminis t ra t ive ,  l o g i s t i c ,  and f i n a n c i a l  support  

a c t t v l t i e s  necessary t o  provide the  d i r e c t o r  and h i s  a s s o c i a t e s  

s u f f i c i e n t  p e r t i n e n t  information of. l the r i g h t  kind on a t imely b a s i s  

and t o  perform t h e  necessary l o g i s t i c a l  opera t ions  i n  support of t h e  

t o t a l  R.6 D operat ion.  This approach br ings  i n t o  f u l l  view, a s  pointed 

ou t  by E r i c  Walker, E a r l  Stevenson, and o the r s ,  t h e  d i f f e rence  between 

t h e  adminis t ra t ion  of research (by the  research  manager) and the  

adminis t ra t ion  for research (by supporting personnel) ,  both of which 

a r e  necessary p a r t s  of successfu l  research pu r su i t  i n  modern 

technological  undertaking. 

-76- 
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Discussions o f  mat ters  i n  both these z reas  a r e  interspersed 

throughout the Proceedings, though the speaker i n  each case had no 

f u t a t t o  give f u l l  exposure of a l l  the  sub jec t s  i n  the l a t t e r  category. 

T b ~ s  no exhaustive trcatment o r  d e t a i l e d  desc r ip t ion  o f  those 

supporting operat ions making up the  area of adniinistration f o r  research 

i s  intended here .  

manager's r o l e  and t h e  approaches he takes  personal ly  i n  coming t o  g r i p s  

with t h e  var ious p a r t s  o f  t h a t  r o l e .  

Planning; t he  Research Environment 

Rather, t he  important stress i s  on the  research 

Before w e  can adequately d i scuss  the  planning of s p e c i f i c  research 

e f f o r t s  and t h e i r  c o n t r o l  and evaluat ion,  w e  must f i r s l :  c m s i d e r  more 

fundamental f a c t o r s  which e s t a b l i s h  t h e  research environment i n  which 

the research d i r e c t o r  operates.  

research and they involve such f a c t o r s  a s  how t h e  research t o  be done 

i s  r e l a t e d  t o  the  i n t e r e s t s  o f  t he  t o t a l  organizat ion o f  which the  

research e f f o r t  i s  a p a r t ,  whether t he  i n t e n t  i s  t o  produce new 

knowledge o r  new products,  o r  whether p r o f i t s  o r  supe r io r  products a r e  

the expected o v e r a l l  r e s u l t ,  Planning f o r  research,  then, must begin 

with an a n a l y s i s  and understanding o f  t h e  purposes and o b j e c t i v e s  o f  

t he  t o t a l  organizat ion.  

d i f f e r  r a d i c a l l y  between (and sometimes withfn) t he  i n d u s t r i a l ,  

un ive r s i ty  and government s e c t o r s ,  I n  h i s  planning, t he re fo re ,  t h e  

research d i r e c t o r  must f i r s t  consider the purposes and ob jec t ives  of 

the t o t a l  organizat ion,  f i rm o r  business and then seek research purposes 

and ob jec t ives  cons i s t en t  with them, 

These concern the  o v e r a l l  planning & 

As we have seen i n  Chapter 11, these objectiv::s 

For the i n d u s t r i a l  s ec to r  s eve ra l  speakers i n  the  e a r l y  Conrerences 



78 

c l e a r l y  1aj-l out  what they felt.  tias the des i r ab le  tone and r a t i o n a l e ,  

In  the  F i r s t  Conference i.! 1947, Blaine Wescott, a long experienced 

i n d u s t r i a l  researcher gave t h i s  i n  a few words: 

The most common ob jec t ive  o f  i n d u s t r i a l  research is  t h e  
maintenance and improvement of t he  competitive pos i t i on  
of t he  sponsoring company.... 

I n  1 Jter  years  a nu&,er o f  o t h e r s ,  speaking on i n d u s t r i a l  research,  

confirmed, extended and amplified t h i s  simply s t a t e d  purpose but i n  

PO way b a s i c a l l y  a l t e r e d  it. 

The purposes o f  u n i v e r s i t i e s  and scademic research were perhaps 

b e s t  given i n  1949 by the  late H:i& Dryden and by Raymond J. Woodrow 

(1962), a ve t e ran  researcher  and universiLy admin i s t r a t a t .  httr 

Dryden and Woodrow summarized the un ive r s i ty  goals  a s  follows: 

1. f ie  ed!,cation of s tuden t s  

2. The advapcement, preservat icn,  and dj-ssemination o f  knowledge 

3. The advancement and p ro tec t ion  o f  t h e  publ ic  i n t e r e s t  and 
welfare  

The advaticement of knowledge, through research,  is  as important t o  the 

t o t a i  w t v e r s i t y  purposes as research f o r  new products and services 

i s  t o  i n d u s t r i a l  firms, 

Governments nust  meet t h e i r  publ ic ,  s o c i a l  and economic needs 

and maintain and improve t h e i r  p o l i t i c e l  and m i l i t a r y  pos i t i ons .  As 

noted e a r l i e r  i n  Chapter I1 Admiral F,  R. Furth, pointed o u t  i n  1955 

t h a t  these purposes a r e  c l e a r l y  implied, i f  no t  s t a t e d  e x p l i c i t l y ,  

!.n our Federal  Consti tution. To accoy-! i s h  these  o v e r a l l  o b j e c t i v e s  

government must engage i n  and s:?v,orf a wide v a r i e t y  of reseercb 

e f f o r t s  which encompfiss a spectruq o f  requirements ranging from 
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defense t o  the general  welfare:  

Thus the  quest ions of what kinds of research a r e  l a rge ly  answered 

within a context of the  purposes and ob jec t ives  of the parent 

organization. From these basic  commitment, one can e s t a b l i s h  o v e r a l l  

research p o l i c i e s  and plans for  research,  From these considerat ions 

a l s o  flow the  plgnning of supporting f a c t o r s  which a r e  fundamental i n  

e s t a b l i s h i n g  a research e f f o r t  with the appropriate  men, f a c i l i t i e s ,  

equipment and ma te r i a l s ,  money and supporting se rv ices ,  

Planning f o r  research a l s o  most include how t o  organize f o r  t he  

most e f f e c t i v e  uses o f  the expected resources.  

t he  e f f o r t  be organized along funct ional  p r o j e c t  and research team 

l i n e s  r a t h e r  than upon departmental or d i s c i p l i n a r y  concepts? 

supporting se rv ices  must be e s t ab l i shed ;  how s h a l l  they be arranged? 

What kind of l abora to r i e s  s h a l l  we bui ld  and how and where should we 

bui ld  them? How much support o fo the r s '  research s h a l l  we undertake 

and whom s h a l l  we support and under what p o l i c i e s ?  

d i r e c t o r  bears  a heavy r e s p o n s i b i l i t y  i n  thisshaping o f  t h c  research 

s i t u a t i o n  to match the  t o t a l  o rgan iza t iona l  needs and d e s i r e s ,  

i n  answering f o r  himself a l l  these quest ions he must have t h e  backing 

of h i s  top management within the f i rm o r  organizat ion,  

Should a l l  o r  p a r t  of 

What 

The research 

And 

The Proceedings o f  the National Conference provide c lues  f o r  

management act iol i  on these  problems and what follows i s  a d i g e s t  

of experiences r e l a t ed  t o  these problems, 

F i r s t ,  l e t  us consider t he  matter of organizat ion f o r  research,  

I n  the F i r s t  Conference i n  1947, G. H. Yourg, examined the  advantages 
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and disadvantages gleaned from f o r t y  years '  experience to t h a t  t i m e  

i n  opergtil;g by the p ro jec t  team method i n  t h e  Elellon I n s t i t u t e .  A 

summary of t h e  advantages of t h i s  method, a s  he saw them, is a s  follows: 

1. The p r o j e c t  method almost automatical ly  develops a f ee l ing  
o f  i nd iv idua l  and group r e s p o n s i b i l i t y  for  t h e  successful  
completion o f  t he  assigned task.  

2. Complete and absolute  concentration o f  research e f f o r t  on a 
s i n g l e  problem o r  group o f  c l o s e l y  r e l a t e d  problems i n  o 
given f i e l d  is no t  only poss ib l e  but v i r t u a l l y  guaranteed 
under t h i s  type o f  o rgan iza t iona l  scheme. 

3. There i s  l i t t l e  o r  no wasted motion i n  g e t t i n g  under way. 
Undiluted a t t e n t i o n  t o  t h e  job  a t  hand i s  a major 
c h a r a c t e r i s t i c  o f  project-organized research. 

A summary o f  t h e  disadvantages, a s  he saw therr;, is: 

1. The system tends t o  develop " spec ia l i s t s "  r a t h e r  than widely 
experienced and highly adaptable sen io r  personnel. One, 
t he re fo re ,  is  being constant ly  faced with t h e  problem o f  how 
t o  u t i l i z e  long experienced but  r a t h e r  narrowly confined 
r e s e a r c h i s t s  when--as i n e v i t a b l y  happens-a given p r o j e c t  
f i na  1 l y  terminates  . 

2. The very f a c t  t h a t  each p r o j e c t  is  designed t o  function 
independently o f  every o the r ,  means t h a t  t h e r e  is  a 
considerable dup l i ca t ion  of bas i c  laboratory equipment and 
suppl ies .  
is  thus unavoidable. 

A high wastage f a c t o r  f o r  chemicals and t h e  l i k e  

3. Costs f o r  s p e c i a l  apparatus,  shop charges, s e c r e t a r i a l  
services and the l i k e  are very l i k e l y  t o  run higher  
because they cennot by t h e i r  very na tu re  be u t i l i z e d  
f u l l y  a l l  of the  t i m e .  

4. 1%- is impracticable t o  employ ultra-advanced techniques 
r equ i r ing  c o s t l y  and e l abora t e  instrumentation on a 
project-wide basis .  Thus, i f  t hese  a r e  t o  be a v a i l a b l e  
a t  a l l ,  t h e  so-called project-organized laboratory must 
have a t  l e a s t  a few "service departments" associated with 
it. 

5. They tend t o  become inbred and ingrown i f  not  constant ly  
guarded. 
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6. Prgject-organized l abora to r i e s  have no easy way of  c rea t ing  

and maintaining any kind o f  reserve pool--a p r a c t i c e  which 
is use fu l  and r e l a t i v e l y  simple t o  handle within a 
departmental framework, 

These disadvantages c o n s t i t u t e  f a c t o r s  that management must c a r e f u l l y  

observe i n  con t ro l l i ng  t h e  opera t ion ,  Young a l s o  l a i d  down the  

requirements f o r  successfu l  pro jec t - type  opera t ions  as follows: 

1, The f i r s t  r sqd remen t  f o r  successfu l  operat ionrof  research 
organized along p ro jec t  l i n e s  is t o  s e l e c t  a key man around 
whom each p ro jec t  w i l l  grow, 

2, F u l l  provis ion f o r  add i t iona l  he lp  i n  t h e  way of  j u n i o r  grade 
a s s i s t a n t s ,  of  adequate and d i v e r s i f i e d  apparatus  and 
equipment, and of e t a f f  support. 

3, A t h i r d  bas ic  p r i n c i p l e  i n  sound administratCon o f  p ro jec t -  
crganized research  is t h e  accura te  fo recas t ing  o f  probable 
c o s t s  i n  expendable ma te r i a l s ,  men and money, and t h e  
provis ion i n  advance, of funds upon which t h e  f i e l d  commander 
may draw when needed, no t  a t  some unpredictable  f u t u r e  d a t e  
a f t e r  "board apprcval" o r  o t h e r  f r u s t r a t i n g  and d ishear ten ing  
delays so deadly t o  the  research temperament. 

4. A four th  bas ic  p r i n c i p l e  i n  organiza t ion  o f  research by p r o j e c t s ,  
t h a t  I-!ividual choice o f  team members, with the  cdosest  
possii Ae a t t e n t i o n  to compat ib i l i ty  f a c t o r s  cons i s t en t  with 
d i v e r s i f i c a t i o n  of  t r a i n i n g s  and s k i l l s  brought t o  the  team, 
is imperat!.ve. 

5 .  A f i f t h  t ene t  i n  organfzing research by ind iv idua l  p r o j e c t s  
t h a t  r e c r u i t i n g  mul t ip le  groups slowly, with t i m e  f o r  
amalgamation between each addi t ion ,  .lays i n  t h e  long run. 

C, E. K. Mees (1947) and o the r s ,  however, had r e se rva t ions  about 

the  p r o j e c t  system. Mees' statement w e l l  sums up the  opposi t ion,  

Thus i t  seems t o  m e  t h a t  you can work a p r o j e c t  system if you 
know what you want to find ou t  i n  the  laboratory,  but i f  you 
Gon't know what you want t o  f ind  ou t ,  i t ' s  j u s t  a wastg o f  
time to  put  it i n  a p ro jec t  system. 

With the  exception of u n i v e r s i t i e s ,  and some government l abora to r i e s  

most research and development e f f o r t  t o  t h a t  time and subsequent h id  been 

accomplished on a pro jec t  bas i s .  Wayland G r i f f i t h ,  an i n d u s t r i a l  

research leader,  r e i t e r a t e d  t h i s  (1962) and f u r t h e r  de l inea ted  how t h e  

projact-team approach can be e f f e c t i v e l y  used i n  a systems approach, 
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The nature of research in our indufitry is such that neither 
the traditional academic grouping of scientific disciplines 
nor the customary association of fieids with commercial 
product lines is appropriate. The concept of program systems 
management is reflected in the requirements and objectives of 
research in the sense that a strong interdependence exists 
between nearly all aspects of both research and engineering 
activities, 
meaningful at all. Descriptions of functions and roles in 
terms of traditional designations, such as  aerodynamics or 
metallurgy, are quite misleading and, in an atmosphere of 
rapidly shifting technology, temporal at best. 

Only very broad groupings of disciplines are 

Use of the project-team method in cases whete "you know what you 

want to find out" in no way excludes individual disciplinary and 

departmental approaches where "you don' t know." 

Dean Henry Masson (1952) seems to have aptly described the 

concepts tor organization of research in a university or similar 

environment. 

At universities there is, so far as research is concerned, 
less fcrmal organization. That is,the environment is 
academic rather than that of a research divilion. The 
professor and his graduate students are rather free and 
independent; and they have, in general, complete freedom 
in the selection of problems for investigation limited 
only by space, facilities, financing, good taste, and the 
injunction that the results be a contribution to knowledge. 
This freedom I s  of paramount importance. 

Maeson's expression of the rationale for university research 

seema to alloy Mees' objections to the project-team method for 

organizations operating in the basic research area, in that it clearly 

allows for pursuit of knowledge without proscription or circumscription. 

As already noted, there are several other areas to consider in 

planning for research beyond the decision of organizing along project 

or functional linea. Some of these have receive8 exhsustive treatment 

in the Conferences, but not all, Others have bieen addressed only 
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sporadical ly  

For example, the planning f o r  successful  research necessa r i ly  

includes decis ions about where tobui ld  l a b o r a t o r i e s  i n  r e l a t i o n  t o  the 

t o t a l  organizat ion and a l s o  how t o  equip them. 

t h i s  sub jec t  was discussed i n  some d e t a i l ,  p a r t i c u l a r l y  with regard 

t o  a r c h i t e c t u r a l  and construct ion f ea tu res .  No where, however, does 

t he re  appear a f u l l  discussion of t he  r c t i o n a l e  involved i n  where and 

how t o  bui ld  l abora to r i e s ,  and why, Later ( i n  1964) the  Conference 

(see Chapter 111) dea l s  with the development of resdarch parks and 

thus takes  up, i n  p a r t ,  the  question o f  where t o  bui ld  the  research 

l abora to r i e s  but does no t  exhaustively c r e a t  i t .  Perhaps l a t e r  

Conferences should include fu.rther discussion i n  t h i s  area of  

developing i n t e r e s t .  

In  1954 a p e r t  o f  

In  bui lding h i s  research environment and operat ions,  t he  research 

d i r e c t o r  must a l s o  make provisions f o r  r e c r u i t i n g ,  s e l ec t ing ,  placing,  

evaluat ing and t r a i n i n g  o f  research and supporting personnel. 

Management o f  research personnel is a c r i t i c a l  p a r t  of t he  operat ion 

f o r  two reasons 

F i r s t ,  t r a ined  s c i e n t i s t s  and engineers seem always i n  s h o r t  

supply and f o r  t h a t  reason, as well a s  the d e s i r e  f o r  maximum 

e f f i c i e n c y  i n  the operat ion,  t h e  research d i r e c t o r  must give much 

a t t e n t i o n  t o  research personnel problems. 

Second, and 2erhapr obvious, is  t h a t  the research s c i e n t i s t  is 

t he  key resource i n  any successful  research p u r s u i t .  

was s t r e s sed  (1962) by Harold Gershinowitz, a l eade r  i n  i n d u s t r i a l  

That t h i s  is so 
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research,  when he sa id :  

To usehis  people properly,  t o  make su re  t h a t  he is using t h e i r  
s k i l l s  on p r o j e c t s  which a r e  of importance t o  the organizat ion 
f o r  whom he works or  o f  which he i s  a p a r t ,  is probably the 
most important job 0 5  a research admin i s t r a to r ,  

E a r l i e r  ( 1 9 5 6 ) ,  M e r r i l l  Flood, ociucator and publ ic  servant ,  

pointed out  t h a t  a c e n t r a l  problem confronting every research 

rdminis t ra tor  is t he  s e l e c t i o n  and assignment of research personnel. 

Thus, i n  planning f o r  research,  t he  d i r e c t o r  mu,-t understand t h a t  

t hese  a r e  h i s  key problems and the e f f ec t iveness  of h i s  planning f o r  

s e l e c t i n g  and using human resources  mey well be the  b a s i s  upon which 

he s tands o r  f a l l s  i n  h i s  subsequent pu r su i t s .  

Planning of t he  reseerch house and the  people t o  be brought t o  

i t  i s  usua l ly  accompanied by the s e t t i n g  of pol icy withregard t o  the  

annual budget t o  be inveeted i n  researchmawhat i n  many qua r t e r s  is 

thought of as t he  "volume" of resources,  I n  the  modern economic 

world, a l l  investment c o s t s  and r e t u r n s  are reduced t o  a d o l l a r  

b a s i s  f o r  mearrurement and a n a l y s i s ,  This is no less so i n  research,  

r ega rd le s s  o f  whether new knowledge, products o r  p r o f i t s  are the  

expected r e s u l t .  I n  the  e a r l i e r  days many i n d u s t r i a l  f irms took up 

the idea of i nves t ing  i n  t h e i r  research some small percentage of 

gross s a l e s ,  

adopted a plan of 3% of ne t  s a l e s  for  research.  

d i f f e r e n t  formulae f o r  determining the year ly  (rolume and then attempted 

t o  develop the proper ya rds t i ck  f o r  measuring r e tu rns ,  a subject  f o r  

l a t e r  discussion. 

Fred Olsen reported in 1949 t h a t  Olin Indus t r i e s  had 

Other firms developed 

Later there  was f u r t h e r  discussion of t he  question of "how much 

research" and the idea o f  basing today's research volume on o the r  
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curren t  f i nanc ia l  o r  economic f ac to r s  was se r ious ly  questioned. James 

C. Zeder (1950) had t h i s  t o  say :  

I n  some companies the  idea p reva i l s  t h a t  a f ixed percentage 
of  each sa l e s  d o l l a r  should be set  as ide  fo r  research.  A t  
Chrysler Corporation we a r e  d e f i n i t e l y  opposed t o  any such 
r u l e .  
understanding of  t he  job t o  be done, no t  on a knowledge of 
how much is  ava i l ab le  t o  be spent .  When you have more 
money than p ro jec t s ,  t he  research d i r e c t o r  has t o  look 
around f o r  add i t iona l  ways t o  spend i t ,  and you have robbed 
him of the s t imula t ion  of having t o  compete with o the r  
d iv i s ions  c f  t he  corporat ion f o r  h i s  budget a l loca t ions .  
On the  o ther  hand, during p2riods of low s a l e s  volume, the  
fixe.? Fcrccntage systern may r e s u l t  i n  d r a s t i c  reduct ions i n  
the  research p r o g r m  a t  the  very time when research should 
be expanding instead of  cont rac t ing .  I t  is  f a r  b e t t e r  f o r  
t he  corporat ion i f  the  research department is required t o  
sell the  management on every d o l l a r  of i t s  appropriat ion on 
the  bas i s  of the  probable bene f i t s  t o  be derived from the  
p ro jec t s  el-dertaken 

A good research progrnm depends on an i n t e l l i g e n t  

S t i l l  l a t e r  (1962) Thoma, Carmy seems t o  have summarized the  

f ee l ings  o f  many of  h i s  fe l low i n d u s t r i a l  research d i r e c t o r s  on t h i s  

po in t  a s  follows: 

Cer ta in ly  the re  i s  no objec t ion  t o  repor t ing  a research and 
development budget a s  a per  c a t  of s a l e s ,  
should be recognized fo r  j u s t  what i t  is--an exe rc i se  i n  
a r i thmet ic .  There should be no g rea t  s ign i f icance  at tached 
t o  it. 
budget and s a l e s ,  but t h e  c o n n x t i o n  i s  t h a t  re ,2arch 
generates  s a l e s .  The d i f f i c u l t y  l i e s  i n  accept ing the  f a c t  
t h a t  the d o l l a r s  of research spent  t h i s  year  do not  generatz  
d o l l a r s  of s a l e s  u n t i l  f i v e  years  o r  poss ib ly  more have 
passed. But a l l  too frequent ly  managements seem t o  be l ieve  
t h a t  t he re  a r e  only two a l t e r n a t i v e s  t o  follow i n  t h e i r  
r e l a t ionsh ip  with research ,  The f i r s t  i s  the  t r a d i t i o n a l  

leave- the  -sc i e n t  is t -a lone -and- he-migh t - be - lucky- enough- 
t o  - s tumb le-onto - some thing" approach- -and the  o the r  i s  the  
" l e t '  s-organizerhell-out-of-them" approach. Obviously, 
e i t h e r  or o f  these a l t e r n a t i v e s  is r id icu lous  i n  view o f  
the  operG.cion of today ,  Companies t h a t  have used them i n  
the  p a s t  have e i t h e r  changed o r  gone out  of business.  

But I th ink  i t  

Cer ta in ly  the re  i s  a connection between a research 
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The question of how best  t o  determine the volume of research 

e f f o r t  i s  not y e t  resolved. More recent  i n d u s t r i a l  thinking r e f l e c t s  

the approaches of Zeder and Carney, The volume of research i n  P 

un ive r s i ty  i s ,  for  the most p a r t ,  a r e f l e c t i o n  of tho  size of  the 

s t a f f  and the balance to  be maintained between teaching, reseprch and 

services .  The volume of research i n  governmental l a b o r a t o r i e s  i s  

subject  t o  many f a c t o r s ,  such a s  th: p o l i c i e s  f o r  s:cpporting research 

by o the r s ,  t he  depth of  government's commitment t o  given c b j e c t i v e s ,  

and the l i k e .  

I n  h i s  planning f o r  research,  the research d i r e c t o r  has 

add i t iona l  questions t o  resolve,  i f  he expects t o  c r e a t e  and maintain 

a productive team. These involve c r e a t i n g  a system of communicatFons 

t h a t  takes i n t o  considers t ion information flowing i n t o ,  within,  and 

out from the  organization. Additionally he must provide f o r  p o l i c i e s  

and procedures \;hich p ro tec t  and r egu la t e  information flow wherever 

t h i s  i s  i n  the i n t e r e s r s  o f  the organization. This l a t t e r  reTuirernent 

extends i n t o  questions of patent  and p m p r i e t e r y  imformation p o l i c i e s  

ai:d procedures, a s  wel i  a s  those necessary t o  p ro tec t  naf iocai  

secu r i ty ,  i f  appropriate .  

L..: basic  source of information flow i n t o  a r e sa i r ch  operation 

i s ,  of course, the s c i e n t i f i c  l i t e r a t u r e ,  Any siGwtantid1 research 

e f f o r t  must, therefoze,  be suppc:t-rri_ Ly a t'echnical l i b r a r y .  Such 

a l i b r a r y ,  however, can never b a t i s f r c t o r i l y  bewe as the  only source 

of information f a r  the organizatio;t, 

.I 

A s c i e n t i s t  a l s o  depends upon 
, 

personal contact  with h i s  outs ide a s soc ia t e s  through Such activities 
I 
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a s  meetings, seminars, consultant s e rv i ces ,  and the l i k e .  It is  

i + o r t a n t ,  therefore ,  t h a t  the research d i r e c t o r  e s t a b l i s h  c lc  c 

p o l i c i e s  about these matters .  Oddly, the Conference proceedings 

reveal  very l i t t l e  guida,ice on the subject  of flow of  information i n t o  

an organization, although vzrious p a r t i c i p a n t s  made inc iden ta l  p l eas  

f o r  l i b e r a l  budgets t o  be  devoted t o  t r a v e l ,  ou t s ide  study, consul tants ,  

as wel l  as printed mater ia ls .  The Geed f o r  ou t s ide  contacts  seems t o  

have been taken f o r  granted by Conference p a r t i c i p a n t s .  

Communications within a research organizat icn a r e  usua l ly  thought 

o f  *two kinds, serving two purposes, One is informing management and 

the o the r  is informing a s soc ia t e s ,  Both a r e  equal ly  important t o  the 

vigor  and su rv iva l  o f  any research organization. However, both 

present  problems f o r  the d i r e c t o r  i n  h i s  desire t o  make then e i f e c t i v e .  

The importance of assur ing good i n t e r n a l  communication was emphasized 

i n  1954 by General William Creasy, then head of t he  Army Chemical 

Corps, when he remarked: 

In managemect, t he re  seem t o  be th ree  things t h a t  a r e  of 
primary concern t o  the  manager: One is t h e  organizat ion,  
how you dividethe work up i n t o  chunks and r e l a t e  one t o  
the o the r ;  the next is  the  people; and the t h i r d  is those 
nasty a reas  of adminis t ra t ion,  paper work, budgets, r e p o r t s  
and so for th .  Commurrications, it seems t o  m e ,  binds these  
t-hree e s s e n t i a l  elements. 
adtomatically,  they a r e  bound together by communication. 

They do not work together 

Ver t i ca l  communication i n  the  upward d i r e c t i o n  o f t e n  takes  place 

i n  predetermined ways. Management most o f t e n  decides the  type, format, 

frequency, e t c . ,  f o r  information it wants supplied about t he  research 

operation. Once establ ished,  these standard formats provide ease f o r  
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communication upwards t o  serve management need. Communication 

downward o f t e n  presents  harder problems. I n  i t s  d e s i r e  t o  inform 

i n  an adequate way, management sometimes e s t a b l i s h e s  systematic 

i n t e r n a l  methods, One such method was out l ined by Helmut Landsberg 

(1954), eminent government research leader ,  Landsberg described what 

he ca l l ed  the research d i r e c t o r ' s  weekly b u l l e t i n .  H i s  remarks about 

i t  a r e  appl icable  t o  a l l  such media: 

. o .  . the  main purpose of the b u l l e t i n  is t o  s a t i s f y  the 
c u r i o s i t y  of people i n  an organizat ion about what goes OR 
behind the  scenes, e spec ia l ly  i n  the f r o n t  o f f i c e .  That 
i s  p a r t i c u l a r l y  t r u e  i n  government, I suspect t h a t  i t  
i s  t r u e  i n  o the r  organizat ions too. 

You want t o  g e t  f a c t s  t o  the people and you want t o  d i s p e l  
rumors. I bel ieve t h i s  i s  one of the important purposes o f  
the  b u l l e t i n .  A sheet  of t h a t  type can a l s o  he lp  t o  bui ld  
espr i t  de corps among your people. You can i?ocus on 
important aims; you can present  c o l l e c t i v e  p r a i s e  t h a t  o f t e n  
does not  g e t  around t o  everybody otherwise. Through the 
b u l l e t i n  information comes d i r e c t l y  t o  a i l  hands, r a t h e r  
than through a chain of command from the  d i r e c t o r ,  throllgh 
h i s  immediate a s soc ia t e s ,  t o  s ec t ion  c h i e f s ,  u n i t  ch i e f s ,  
and so on. 

Landsberg went on t o  point  out  t h a t  such a b u l l e t i n  sometimes 

helps ma te r i a l ly  i n  l a t e r a l  communication between a s s o c i a t e s  a s  

another imFortant channel of i n t r ao rgan iza t ion  communications. 

Other methods of l a t e r a l  communication need be considered, such a s  

seminars, prcgram and p ro jec t  review, a b s t r a c t s ,  r epor t s ,  and the  

l i k e .  The research d i r e c t o r  has no easy t a s k  t o  convince top 

management and o the r  departments of the organizat ion t h a t  many 

hours and ma te r i a l  resources must be expended on these seemingly 

pe r iphe ra l  a c t i v i t i e s  i n  order  t o  provide the motivation and b a s i s  

for  c r e a t i v e  ac t ion  on the p a r t  of the researcher .  But, as 
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Landsberg pointed out, communication is the essence of organizetions, 

especially of those involved in creative efforts. 

Flow of information from a research organization takes many forms 
and follows many channels The two principal kinds of information 

flowing outward are, roughly, technical and non-technical. And in this 

case there are usually three classes of recipients: 

non-technical and management. Each must be addressed in language which 

it understands in order to be influenced in the expected way, which is, 

of course, the basic purpose of any communication. As previously 

mentioned, management wants information about the research ef€ort in 

the form of what's being done, what it costs and some idea of the 

actual or anticipated returns. 

want to know what's being done and results from it. 

recipient (often the general public) wants to know what's being done 

and hos it affects people in general.. 

the director needs to arrive at individualized procedures. 

technical, 

Scientific and technical associates 

The non-technical 

To satisfy each of these wants 

Inherently the scientist and researcher wants credit for his 

efforts and discoveries; most research organizations go to great 

lengths to encourage him to publish his good works. 

constraints on his doing so are proprietary, paient and national security 

interests. In general, government organizations and their contractors 

limit dissemination mostly in the interests of security; industrial 

firms limit it mostly in the interests of patent protection; and 

universities limit it only when required under sponsoring agreements. 

The main 



90 

To serve the many and varied interests involved in information 

flow outward, most industrial firms have adopted clear policies and 

practices to regulate flow in order to rztain patent control. This 

usually constitutes an agreement on patents and jnventions wherein the 

employee agrees to approval of publications or disclosures of technical 

data prior to release and assignment of all inventions to the 

corporation. In addition, they often require certain rights to patents 

evolving from work they sponsor outside the organization, The extent 

of reserved rights most often depends upon whether the sponsor 

envisions commercially important results which lie desires to protect. 

In general, government agencies also require assignment of 

patents to the government for work they support. This, however, creates 

some problems, particularly in regard to commercial exploitation, if 

desirable. Government ownership means that the patent is in the public 

domain and thus, if heavy private investment is required for 

exploitation, it is difficult to offer sufficient exclusive protection 

for a private firm to do so. 

protection for government supported and sponsored research vary widely. 

Government practices on patent 

Most agencies have followed the practice of securing for the government 

a royalty free, non-exclusive right to use the patented information. 

University patent policies and attitudes are of wide diversity 

and no two institutions appear to have the exact same pattern. As 

Archie Palmer pointed out in 1949: 

Existing practices vary from strictly drawn patent policies to 
laissezfaire attitudes, and even an unwillingness on the part 
of the institution to become concerned with patents, 
institutions fall roughly into the following categories with 
respect to their attitudes toward the handling of patents: 

Educatinnal 
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(1) Those which take the position that the institution 
has an interest in all research activity on the campus 
and therefore recognize and exercise institutional 
responsibility for the proper administration of all 
discoveries and inventions growing out of scch scientific 
research in accordance with formalized patent policies, 
(2) Those which do not have formalized patent policies but 
are prepared, in accordance with generally accepted 
procs?dures, to cornsider any patent questions submitted by 
faculty or staff members, leaving the initiative to the 
individual invencors e 

(3)  Those which do not have any formalized patent policy 
or generally accepted procedure but consider each case as 
it arises and according to its individual merits. 
(4) Those which observe a hands-off attitude and do not 
concern themselves institutionally with patent matters, 
leaving to the individual inventor the responsibility for 
determining what disposition should be made of the 
patentable products of his research efforts. 
( 5 )  Those which observe the definite policy of not having 
a patent policy, 
( 6 )  Those which have as yet no policy but recognize the 
need $or having one and are seeking guidance in determining 
what type of policy should be adopted. 

In deference to those universities seeking guidance, Palmer pointed 

out that there is nothing dishonorable or "wicked" about a scientist's 

seeking a patent or financial return, personal or institutional; 

ethical-advantages can accrue for individuals just as well as for 

institutions. 

University attitudes toward patent considerations in the area of 

sponsored research also vary widely, ranging all the way from desiring 

full possession to refusing research that may involve patentable 

developments. 

of sponsored effort that is militarily classified. 

refuse to ackept the responsibility to perform in the area of 

classified information on the basis that such efforts do not truly 

concern basic research or normal academic pursuits, and thus provide 

There seems noamsensus in this area nor in the area 

Many universities 
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few r e s u l t s  which can be used i n  the imstruct ional  programs. 

Whethcr he i s  involved i n  inanaging research i n  any one of the 

th ree  major s e c t o r s ,  the research d i r e c t o r  must be ever mindful o f  the 

c o n f l i c t  of needs lying between the  d e s i r e  of management t o  p ro tec t  

the o rgan iza t ion ' s  i n t e r e s t s  agd those of the s c i e n t i s t  and the 

un ive r s i ty  t o  publ ish f r e e l y  i n  the individual  and publ ic  i n t e r e s t .  

Indeed it is  a s e n s i t i v e  and mature research d i r e c t o r  who i s  seen by 

h i s  subordinate s t a f f  and h i s  corporate o r  o rgan iza t iona l  superiors  

a s  a manager who can keep these c o n f l i c t i n g  values  d e l i c a t e l y  and 

e f f e c t i v e l y  balanced. 

Planning, Programming, Controll ing and Evaluating Research Operations 

A research d i r e c t o r  u sua l ly  sees himself involved i n  pedestr ian 

t a sks  which seem t o  absorb a l l  h i s  energies  on a day-to-day, 

week-to-week and year-by-year bas i s .  L m s  o f t e n  does he  see s p e c i f i c  

oppor tun i t i e s  o f  bui lding and rebui lding the  environment f o r  research, 

though he recognizes t h a t  h i s  r o l e  i n  continued research ope r s t ions  

d i r e c t l y  a f f e c t s  t h i s  environment. 

continuing operat ions is r a t h e r  inseparable from the  c r i t i c a l  j ob  

requirements one hopes t o  t r a i n  a research d i r e c t o r  t o  be a b l e  t o  

f u l f i l l ,  e i t h e r  formally o r  through meaningful experiences. Thus 

when ii research d i r e c t o r  descr ibes  the bas i c  requirements of h i s  j ob  

he always emphasizes t h a t  he must be ab le  t o  choose, plan,  schedule 

and con t ro l  t he  o r i g i n a l  program of research and l a t e r ,  t o  evaluate  

the  lesuJ.ts of t he  research and appraise  the  e f f ec t iveness  o f  h i s  

personnel. 

Also h i s  r o l e  i n  managing 

Methods vary widely f o r  evaluat ion o f  proposed research,  f o r  
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determining or estimating the economic and other risks involved in 

starting or continuing an effort, and thus for the total task of 

planning of the research efforts, There may be as much or more 

variance in methods within a research sector, such as industry, than 

there is between two sectors such as government and industry generally. 

Any orderly analysis of the consensus on how research efforts 

should be planned and scheduled needs a basic schematic of the 

research process as a reference. Against this the various inputs 

of many Conference participants can be summarized. Several such 

schemetics have been outlined but an early one presented in 1952 by 

Dean Henry Masson is a procedural sequence which seems valid for this 

purpose. 

embellishment except to note that not all steps apply t o  any one firm, 

organization, or university's research business, and thus, suttable 

modifications are in order. 

It is repeated here for the reader, without further 
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With t h i s  ou t l i ne  in  mind, one can descr ibe  th?  var ious  methods used  t o  ge t  

Leearchunderwa) and r e f l e c t  t he  r o l e  played by the  research manager 

i n  the subsequent s teps .  

I n  sketching out  t he  procedural sequences, Dean Masson displayed 

some of the  i n t e r r e l a t i o n s h i p s  which a r e  interwoven i n t o  any s p e c i f i c  

research s i t u a t i o n .  Ef fec t ive  ac t ion  of  these  po in t s  i s  pr imar i ly  

dependent upon t h e  appl ica t ion  of modern management methods by the  

var ious  managers and d i r e c t o r s  a s  the  research e f f o r t  i s  planned and 

a s  i t  proceeds. In  genera l ,  these  methods involve some systematic  

ways o f  evaluat ion,  some determinations of  t he  "calcul?*pd r i sks"  a t  

the beginning and a t  p a r t i c u l a r  s t ages  in the  process,  and some use o f  

c o s t  cont ro l  and accounting procedures, Since t h e  time o f  h i s  o u t l i n e ,  

however, t he re  has  been considerable  t r a n s i t i o n  and e labora t ion  of  

thought about research planning and evaluat ion i n  the  Conference 

d iscuss ion ,  

I n  the area  o f  planning the  research e f f o r t  i n  an i n d u s t r i a l  

organizat ion,  we can i d e n t i f y  two opposing techniques,  the  " inside-  

out" and the  "outside-in" a s  expressed by Karl  Von Tassel  i n  1964. 

J u s t  a f t e r  t he  Second World War, t he  genera l  f e e l i n g  was t h a t  

research  should be l e f t  ou t s ide  the  realm o f  o v e r a l l  management and 

given maximum freedom t o  go its own way, D r ,  C,  E. K. Mees of 

Eastman Kodak defended the  anti-management 8ChOOl very well".in 1948. 

He s a id  then: 

.... I sometimes wonder what a l l  t he  s t u f f  about t he  management 
of  research r e a l l y  is. We don' t  even go so f a r  as t o  have a 
p ro jec t  a f t e r  a t h ing  i s  beginnlng t o  succeed....This chaot ic  
method o f  running l abora to r i e s  without any p ro jec t s ,  without 
any fores ight ,  without any knowledge o f  what i s  going t o  
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happen i n  the  fu ture  works pe r fec t ly  wel l .  I have come t o  
the conclusion tha t  there  i s  no problem f inding things 
worth applying. They come o f  t h e i r  own accord i f  you j u s t  
do s c i e n t i f i c  work. 

But Van Tassel  contrasted t h i s  school of thought with the  apposing 

"outside-in" technique, which holds t h a t  complete freedom of choice i s  

too expensive a g i l t  f o r  the i n d u s t r i a l  research organizat ion.  He 

described i t  t h i s  way: 

%ismanagement approach suggests  t h a t  i t  i s  not  enough merely 
t o  e s t a b l i s h  a research and development organizat ion f o r  the  
purpose of  somehow assuring a company's growth. 
ou t  t h a t  too many o f  t h e  technica l  r e s u l t s  emerging from 
research prove t o  be o f  l i t t l e  u t i l i t y  whei measured hgainst  
the  necessary c r i t e r i a  of  production, marketing, d i s t r i b u t i o n ,  
and finance.  Thus, research and development ob jec t ives  must 
be se t  by business management, and moreover, R and D must be 
c lose ly  cont ro l led  and coordinated with o the r  business  funct ions 
from the  ou t se t .  
t h a t  a r e  p r o f i t a b l e  t o  the  business  a s  with ideas  t h a t  a r e  
i rr eleva n t 

It poin ts  

: i s  j u s t  a s  easy t o  be c r e a t i v e  with ideas  

It is  wel l  a l s o  t o  con t r a s t  the  above i n d u s t r i a l  planning 

philosophy r ecen t ly  expressed by Van Tassel  with t h a t  expressed by 

Mees a decade and a ha l f  e a r l i e r .  Mees had sa id  b lun t ly  t h a t  t he  

b e s t  pereons t o  decide what research s h a l l  be done were, i n  o r d s r  o f  

bes t  t o  worst: f i r s t ,  the  man who i s  doing research;  then the  head 

o f  the  department within the  laboratory;  and then, g e t t i n g  much 

worse, the  research d i r e c t o r ,  the  research committee, and worst of 

a l l ,  t he  committee of  company v ice-pres idents ,  Donald Loughridge 

(1950), i n  speaking on the  subjec t  of  ca lxula ted  r i s k s  involved i n  

research i n  the  government sec to r ,  r e i t e r a t e d  a s l i g h t l y  d i f f e r e n t  

philosophy fo r  the  mor6 

He sa id  then: 

ndamental government research e f f o r t s .  

The bes t  way t o  conduct research i s  t o  decide on the  f i e l d  
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o f  inves t iga t ion ,  ta expldre these  f i d i d s ,  and t o  fee l  one ' s  
way i n t o  the  unknown, allowing cc .petent i n v e s t i g a t o r s  t o  
follow the  paths  which in t h e i r  competent judgment seem most 
promising. 

This problem of  placing the r e s p o n s i b i l i t y  r'r r deci4ing what 

ressarch should be done 'lpb.-ars t o  have no s i n g l e  answer for a l l  

orgarLzations o r  f o r  a l l  time. For some cases ,  howevpr, t he re  art? 

s p e c i f i c  answers as suggested by the  scho la r ly  work on t11l.s problem 

by Docald Pelz,  who made a i e p o r t  t o  t h e  Conference i n  1963. I n  the  

c o n f l i c t  of t h e  individual  and the  organizat ion,  he  decided t h a t  t he  

answer does not l i e  i n  compromise between autonomy and cont.-o!. I?elz 

a s s e r t s  t h a t  a research d i r e c t o r  should proi.ide "channels f o r  

vigorous communications f o r  two-way influence" Letwe?- the  s c i e n t i s t  

and those who manage him. These r e s u l t s  seem t o  bear o u t  t h e  

experience r e l a t e d  by Van Tacsel t he  next year  t h a t  the  most 

effectdve planning methods involve a complex blegd o f  t he  inside-out 

and the  outs ide- in  techniques.. By t h i s  approach one may reasoilably 

expect t o  avoid e i t h e r  complete dominarion by management o r  exerciae 

o f  complete freedom by the  researcher ,  n e i t h e r  o f  which alone seems 

t o  be an e f f e c t i v e  way t o  plan research. These two extremes were 

well expressed by an exchange between A. B. Bronwell anr! Fred Olsen 

i n  1949. 

M r ,  A. B. Bronwell, Northwestern University:  So o f t e n  
engineers and s c i e n t i s t s  a r e  lLttle more than robots ,  
,arrying ou t  t he  master plan given them by t h e i r  super iors .  
Is there any s a t i s f a c t o r y  method t.: g e t t i n g  c r e a t i v e  ideas  
o u t  o f  research s t a f f  employees, i . e , ,  of encouraging 
them t o  advunce t h e i r  own novel and cons t ruc t ive  ideas  and 
simultaneously maintain the  e f f i c i e n c y  necessary i n  
operat ing a research organizat ion? 
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Xr. Olsea, Olin Indus t r i e s :  I have one very simple answer: 
t ha t  is ,  don ' t  squelch the  research man by throwing out  h i s  
ideas .  I mean i+ very l i t e r a l l y .  

There i s  no consensus i n  the Conference proceedings on the  bes t  

approach here. Some, but by no means any la rge  majori ty ,  o f  the  

government and i n d u s t r i a l  l abo ra to r i e s  claim to  follow the  Xees 

philosophy; however, i n  the  . :n ivers i t ies  the  appioach to  Z;LI 

procedure fo r  determining w h t  research s h a l l  be done o f t e n  d i f f e r s  

markediy from t h a t  of t he  governmentcl o r  i n d u s t r i a l  s ec to r s .  I n  

1962, Ray Woodrow, r a t h e r  w e l l  summed up the  un ive r s i ty  approach. 

Decisions a r e  made and implemented with what o t h e r s  would 
c-nsider very l i t t l e  d i r ec t ion  and c c n t r o l  from tops ide  o f f i c e r s ,  
but  much more through a procedbre which has  been descrrbed 
a4 a system of  "colleague authori2y." I n  o the r  words,  t he  
members of a un ive r s i ty  facul ty ,  both c o l l e c t i v e l y  end 
individual ly ,  exercise much of t he  r e s p o n s i b i l i t y  ?nd 
au tho r i ty  fo r  what t h e  un ive r s i iy  does i n  the  way 0: 

research. Xnstead of an i n d u s t r i a l  type pyramid, the  
un ive r s i ty  is i n  a sense an inverted pyramid with the  f acu l ty  
a l l  nearly co-equal along the  top, and with the  research 
admicis t ra tor  near t he  bottom apex. 

Woodrow went on t o  expiain how t h i s  sys tem of  "colleague 

authority" work: a t  Princeton University.  H i 3  descr ip t ion  seems t o  

o u t l i n e  a t yp ica l  pa t t e rn  o f  un ive r s i ty  research w'iich f i t s  w e l l  

with the  more modern concept of  "two-way inflcences" upon the  dec is ions  

required by Dean Masson's schematic of  procedural sequer.ces. 

Discussicn o f  the  quest ion of  who decides wkat research s h a l l  be 

dona, ou t  of a l l  t h a t  is  poss ib le ,  r a i s e s t h e  provocative question of  

what t he  d i r ec to r  s tould do aboue "bootleg researcn'.', a s  one 

anonjmoa@ l c l ~ 8  Conference participtiu;  termed i t .  There seems genera l  

tgreement t h a t  "bos+leg research" designates  e f f o r t s  which have not  

been made a pe r t  of the  apprcved research program o r  t h a t  may never 
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be, ye t  absorb resources o f f i c i a l l y  budgeted fo r  some o the r  p a r t i c u l a r  

e f f o r t .  The sub t l e ty  of  deal ing with t h i s  s i t u a t i o n  depends upon 

avoiding the  curtai lment  o f  the  ind iv idua l  freedom and motivation o f  

the  s c i e n t i s t  within the  organizat ion without, a t  t he  same t i m e ,  

surrendering cont ro l  of t he  program content.  

I n  discussion of t h i s  problem i n  1958 several research d i r e c t o r s  

espouseo the  view t h a t ,  i n  accord with management's d e s i r e  t o  provide 

the  researcher  maximum allowable freedom and t o  secure from him new 

ideas ,  such e f f o r t s  should be encouraged and supported by a budget 

framework which accomodates a reasonable amount o f  u n o f f i c i a l  and 

u n t i t l e d  exploratory type e f f o r t .  

p a r t i c u l a r l y  i f  t h e  e f f o r t  i s  divers ionary or unknown t o  management, 

o r  i f  it i n  some way i n t e r f e r e s  with what e i t h e r  t he  researcher  o r  

d i rec tc ;  has committed himself t o  do. 

f e l t  t h a t  any "undercover" work is object ionable ,  o t h e r s  f e l t  t h a t  

s a t i s f a c t o r y  arrangements and p o l i c i e s  can and should be es tab l i shed  

t o  make very clear the allowable l i - m i t s  f o r  t h i s  type o f  ind iv idua l  

or c o l l e c t i v e  a c t i v i t y .  

budgeted funds should be approved f o r  exp1,oratory and f e a s i b i l i t y  

e f f o r t s .  

al low a reasocable  amount o f  t i m e  to  be spent  on such e f f o r t s ,  so 

long a s  the  employee does not  s t e a l  from one c l i e n t  f o r  t h e  b e n e f i t  

o f  another,  does not  let  such e f f o r t  i n t e r f e r e  with h i s  assigned 

e f f o r t  or does not  i n t e r f e r e  with someone else 's  a b i l i t y  to perform 

h i s  assigned tasks .  

the researcher ,  r a t h e r  than a t a c i t l y  accepted but c l ades t ine  

arrangement, can do much to  eiiable t h e  dirsctoL t o  r e t a i n  reasonable 

Other d i r e c t o r s  disagree,  

Although some d iscussants  

Most d i r e c t o r s  seemed t o  agree t h a t  spec ia l ly  

Eldon Sweezy suggested some l i b e r a l  gu ide l ines  which would 

A c l e a r  vmderstanding between management and 
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program con t ro l  without unreasonable cons t r a in t s  on ind iv idua l  freedom. 

Decisions about what research is  to  be done and how much, a s  a 

broad pol icy  considerat ion,  cannot be  reached independent o f  resolving 

quest ions about when and how t k e  e f f o r t  s h a l l  proceed. As soon a s  the  

time fac to r  i s  brought i n t o  play,  e spec ia l ly  i n  the  app l j ca t ion  and 

development por t ions  o f  t he  research and development spectrum, t h e  

p a r t i c u l a r  p ro jec t  beccmes deeply involved i n  programming o r  schedi l i n g  

fac tors .  

Out of t h e  many discussions about placing t i m e  f a c t o r s  on research,  

and more p a r t i c u l a r l y  on development e f f o r t ,  a c e r t a i n  consensus 

emerges from t h e  Conference Proceedings. For instance,  i f  the  r e s u l t s  

desired from the( e f f a r t . , c an  be described--the ob jec t ives  are c l e a r l y  

knomand s ta ted-- then management can and, i n  f a c t ,  must dercve an 

o rde r ly  t i m e  plan f o r  t h e  e f f o r t .  

approximate da t e s  o f  expectancy i n  a r r i v i n g  a t  r e s u l t s ,  p o s i t i v e  or 

negative.  

evaluat ing the  e f f o r t  throughout t he  t o t a l  process  out l ined  by Masson. 

Recognition o f  t h i s  need, along with the  d e s i r e  of management to use 

t h e  more modern concepts r e s u l t i n g  from opera t ions  and management 

sciences research,  ha8 ,g iven  rise t o  such w e l l  known systems a s  

C r i t i c a l  Path Method, PERT, and o the r s ,  f o r  con t ro l  and cont inuiag 

evaluat ion o f  research and development e f f o r t s  i n  terms o f  cos t  and 

t i m e .  

This inc lades  a t  l e a s t  the  

And here  t i m e  becones an e spec ia l ly  important f a c t o r  i n  

No exhaustive treatment of t he  d e t a i l s  of  t he  var ious  proposed 

and prac t iced  methods o f  scheduling, con t ro l l i ng ,  cos t  accounting, 
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and evaluat ing research e f f o r t s  has beer, the sub jec t  of these 

Conferences nor i s  intended here.  It is i n t e r e s t i n g ,  however, t o  note 

t h a t  e a r l y  a f t e r  World War I1 most i n d u s t r i a l  f irms, a s  wel l  a s  

government agencies,  were seeking formulae by which they could a r r i v e  

a t  t he  necessary management decis ions about calculated r i s k ,  the 

value o f  s t a r t i n g ,  continuing, o r  stopping a p r o j e c t  and the value 

o f  t h e  r e s u l t s .  Most of these formulae were simple o r ,  i n  some 

cases ,  complicated vers ions oi t h a t  offered e a r l i e r  by R. E. Wilson 

and quoted ? a t e r  i n  1949 by >-rea Olsen, I n  essence: t he  estimated 

r e t u r n  :. *:ipl'zed by the  estimated p robab i l i t y  o f  success divided 

' ; r  t he  estimated cos t  of the research equals t h e  "Index o f  Return." 

Some research d i r e c t o r s  were confident t h i s  formula would produce 

use fu l  evaluat ions,  a t  l e a s t  comparative ones , i f  one could somehow 

sharpen h i s  subject ive methods o f  es t imat ing and could know and 

c o n t r o l  t he  vari-ous c o s t s  with which he i s  concerned. 

As advances i n  computers and mathematical methods have created 

new management t o o l s ,  most of the  e a r l i e r  techniques have undergone 

t r a n s i t i o n .  The new techniques f o r  decision-making depend pr imari ly  

upon the  a v a i l a b i l i t y  of considerably more da t a ,  and the  p r o b a b i l i t i e s  

o f  making i t  more t i m e l y  and meaningful. 

Both by extended experiences and by having b e t t e r  data ,  t he  

research d i r e c t o r  now can sharpen h i s  es t imates  and p r o b a b i l i t i e s ,  

A research d i r e c t o r  can be t r a ined  t o  use these modern t o o l s  

e f f e c t i v e l y ,  thus acquiring a more s o l i d  b a s i s  f o r  applying h i s  

t echn ica l  expe r t i s e  i n  research adminis t ra t ion.  M e r r i l l  Flood 
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pointed out  (1956) t h a t  these t o o l s  properl:  u s e d ,  can f r e e  the  

manager from rout ine  t a sks  so t h a t  he can concentrate  on the  bas ic  

ob jec t ives  of  the  e f f o r t .  

Such an outlook i s  a f a r  c ry  from the  a t t i t u d e  towards c o s t s  

described by Mees i n  1947. Mees observed: 

What use a r e  cos t s  of  research work? 
t h e  c o s t  i s  of no importance. No research c o s t s  anything 
compared with i t s  va lue  i f  it is successful .  
doesn ' t  succeed it  doesn ' t  mat ter  a t  a l l  what it costs. It 
shouldn ' t  have been done. So again:  What use a r e  cos t s?  I 
th ink  some s o r t  of cos t  i s  necessary f o r  budgeting. I n  my 
complete disregard fo r  t he  value o f  c o s t  accounting i n  
research,  I don ' t  d i s regard  budget accounts. 

I f  t he  research  succeeds, 

I f  t h e  research 

Budgets a r e  very important,  and I have found i t  necessary to 
put  a Scotchman i n  charge o f  my budgets. 
t h a t  our  Comptroller has  had no i n t e r e s t  i n  our  costs. 
he needs t o  know i s  how much we're going t o  spend. 
s t i l l  convenient t o  know rough c o s t s ,  because when you come t o  
budgeting, i t  is des i r ab le  to know what your departments a r e  
going to  cos t ,  and you c a n ' t  budget e n t i r e l y  on t h e  number 
o f  men you're going t o  have. So I am not  e n t i r e l y  opposed 
t o  cos ts .  I j u s t  th ink  the  cost o f  labora tory  c o s t  accounting 
should be kept i n  i t s  proper place:  
per  cent  o f  your s t a f f .  

The r e s u l t  has  been 
A l l  

It i s  

About one f i f t h  o f  one 

It i s  hard t o  v i s u a l i z e  marry i n d u s t r i a l  f irms today i n  which top corporate  

management would condone such a concept f o r  f i n a n c i a l  management 

of  i t s  research and development e f f o r t .  The research d i r e c t o r  

simply must have s u i t a b l e  means f o r  knowing a3d con t ro l l i ng  h i s  

c o s t s  i f  t he  d i r e c t i o n  o f  research is  ever t o  become profess iona l .  

Evaluating on-going research e f f o r t s  i n  a government or  

un ive r s i ty  s e t t i n g  encounters q u i t e  d i f f e r e n t  aspec ts  a s  compared 

t o  industry.  Neither the  publ ic  service nor the  academic 

environment has r e tu rns  t h a t  can be measured i n  d o l l a r s  of p r o f i t  

o r  savings,  except savings r e s u l t i n g  from reduct ion of  t h e  c o s t s  o f  
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the research itself, through employing more efficient processes and 

securing better management data. James Brian Quinn pointed out 

(1957) that two types of evaluations are necessar:: technical and 

economic. For government research it is hardly possible to employ 

completely the latter. B u t  Quinn's description of the scope and 

method of technical evaluation seems particularly suitable. He 

put it this way: 

Technical evaluacion involves making judgments concerning 
the adequacy of the period's technical 8cco~hshment 
without regard to the ultimate economic consequences of 
the technology created. Thus technical, evaluation requires 
appraisal of: (1) the efficiency with which the planned 
technical results of the period were achieved and (2)  the 
quality of the research work which was performed, Efficiency 
evaluation compares the actualtime and cost consumed in 
accomplishing a planned objective against some standard 
(in the same terms) for how much it should have crst. 
Evaluation of the quality of research work requires an 
appraisal of the creativity, scientific skill, and 
technical proficiency with which research was accomplished. 
Like efficiency and quality evaluations in production 
operations, these two appraisals are intimately inter- 
related. Whether consciously or unconsciously, research 
executives actually do appraise these aspects of the 
research program. 
day-to-day administration of research. 

Such evaluations are a portion of the 

The recognition of the necessity to give continous evaluation to government 

andgovernment-supported R & D efforts Ln tha absence of measurable 

dollar return but against time-critical requirements for field 

equipmerit and techniques was no doubt the basic motivation 

underlying the establishment of what eventually became the PERT 

methods now used, Kenneth MciZay (1963) seemed to sum up the 

outlook $till current on the use of PERT type systems €or planning 

and controlling. He had this to say: 

The most popular form of planning-reporting ib, of course, 
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PERT, I t  has been associated w i t h  some very successful  
p ro j ec t s ,  i s  d e  r i g u e u r  f o r  a l l  major DOD p ro jec t s  and 
has been widely adopted b: industry fo r  p r iva t e ly  
sponsored a c t i v i t i e s .  As we work our  way thrcugh the  
l i s ts  of  predecessor events  and successor events  towards 
our c r i t i c a l  path determinations,  we recognize t h a t  w e  
a r e  carrying out  i n  a formalized way what a good p ro jec t  
engineer has  been doing a l l  along. The judgments and 
dec is ions  must s t i l l  be made a s  they have aiwaj-s been 
made. However, PERT is a formalism t h a t  permits complex 
systems t o  be evaluated methodically, and i t  tends t o  
force  the  not-so-wise p r o j e c t  engineer t o  g e t  on top o f  
h i s  job. It provides managers with r epor t s  i n  a 
standardized form which a r e  o f  r e a l  use providedthe 
managers continue t o  r e c a l l  t he  assumptions t h a t  
under l ie  the  r epor t s .  How PERT should be used mst 
e f f e c t i v e l y  i s  s t i l l  being tenderly ex; lored.  

Beyond these systematic planning and managing methods and 

procedures, management needs cons tan t ly  improved methods for  

assessing the  r e s u l t s  of  research,  ii lerms of  t h s p r p o s e s  and 

ob jec t ives  o f  t h e  t o t a l  organizat ion,  and for Cre-::.zting these  

r e s u l t s  i n t o  p r a c t i c e  i n  the  organfza t ion ' s  a f f a f r s .  I n  t h e  

e a r l y  days o f  t he  National Conferences there  seemed much doubt 

about whether va l id  guide l ines  o r  ind ices  could be developed for  

these  purposes, e spec ia l ly  f o r  t he  ind iv idua l  p r o j e c t s  and 

ind iv idua l  resul t : ,  from them. Guy S u i t s ,  outs tanding a s  a research 

leader ,  c l e a i l y  exemplified t h i s  out look when he s a i d  i n  1950: 

I have developed t h e  t h e s i s  chat measuring the  r e t u r n  
from research i s  d i f f i c u l t  because of  the  manifold ways 
i n  which the  bene f i c i a l  r e s u l t s  of  research manifest  
themselves and because of  t he  important and i n t e r r e l a t e d  
cont r ibu t ions  of  engineering, manufacturing, and 
marketing t o  a research r e s u l t  which a t t a i n s  a market. 

Also i n  the  1950 Conference the  consensus of  round t a b l e  discussion 

on t h i s  subjec t  a s  expressed by LeRoy Brothers was: 

The discussion centered around indices  a s  a means of  
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measuring the  r e tu rn  from research.  Agreement was 
reached on t h e  view t h a t  t h e  use o f  ind ices  genera l ly  
should be restricted t o  development, t o  opera t ions  
research,  and t o  appl ied research,  and t h a t  they 
should not  be used f o r  fundamental and bas ic  research.  

I n  l a t e r  Conferences, o t h e r s  spoke about eva lua t ion  o f  r e s u l t s  

and more espec ia l ly  about t r a n s l a t i o n  c.f r e s u l t s  i n t o  f u r t h e r  

developments and fu r the r  developments i n t o  use fu l  o r  marketable 

products.  I n  1951, General L e s l i e  Simon spoke from Army Ordnance 

experience on t h e  subjec t  of  br idging t h e  gap between research 

r e s u l t s  and use fu l  m i l i t a r y  products and descr ibed a system under 

which the  s c i e n t i s t s  i n  research j o i n  with t h e  engineers  of product 

design i n  a team e f f o r t  f o r  eva lua t ion  o f  research r e s u l t s  and 

t h e i r  p l ace  i n  design and development o f  s p e c i f i c  new f i e l d  items 

and m i l i t a r y  systems. Simon emphasized t h a t  t he re  seems no good 

s u b s t i t u t e  f o r  intermixing these  kinds of personnel i f  t he  t a sk  

i s  to be done e f f ec t ive ly .  He s a i d  i t  t h i s  way: 

It i s  extremely important €or t h e  management of  research 
and development es tabl ishments  t g  determine how t o  
i n t e g r a t e  the  s c i e n t i s t  and t h e  design engineer i n t o  a 
smoothly opera t ing  team i n  which the  t a l e n t s  o f  each a r e  
exploi ted t o  the  utmost. 

Simon cautioned t h a t  one cannot go so f a r  i n  this scheme, however, t h a t  

he dep le t e s  o r  negates  the  f u r t h s r  s c i e n t i f i c  e f f o r t  on the  p a r t  of  

t he  s c i e n t i s t s  a s  a group o r  a s  ind iv idua ls .  In  a n u t s h e l l ,  the 

research d i r e c t o r  needs t o  remember t h a t :  

The organiza t iona l  and adminis t ra t ive  problem, then, i s  one 
o f  achieving a maximum of  t h e  s c i e n t i s t ’ s  cont r ibu t ion  w i t n  
a minimum of  t ax  upon h i s  a c i e n t i f i c  endeavors. 
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Again i n  1958, C .  I .  Johnson o f  General E l e c t r i c  emphasized the  

bui lding of cent ra l ized  teenis of var ioys s p e c i a l i s t s  fo r  continuous 

evaluat ion o f  research r e s u l t s .  Such a group can concentrate  on 

assessing the  p o t e n t i a l  for  new and e f f e c t i v e  products.  This process  

cannot be achieved with the  same degree of e f f ec t iveness  merely by 

decen t r a l i za t ion  of  t he  evaluat ion t o  the  va r ioas  s p e c i a l i s t s .  

The conclusion t o  be drawn here ,  then, i s  t h a t  a l l  t he  present  

yards t icks  seem to depend upon personal  p a r t i c i p a t i o n  and judgment of 

var ious  s p e c i a l i s t s  throughout the  R & D e f f o r t  i n  t he  assessment and 

appl ica t ion  of r e s u l t s  from research.  The t echn ica l  director i n  t h i s  

p rocess  must a c t  a s  t h e  keystone of an arch t h a t  br idges research 

and desi?.?. He must cons t ruc t  t h i s  a rch  from s p e c i a l i s t s ,  each of 

whom can con t r ibu te  to the  evaluat ion and transformation of research  

r e s u l t s .  This concept i s  no less t r u e  i n  un ive r s i ty  research where t h e  

newest ideas ,  concepts and r e s u l t s  a r e  sought f o r  t he  improvement o f  

i n s t r u c t i o n a l  content  and methods, 

I n  addi t ion  to  evaluat ing the  on-going research and t h e  r e s u l t s  

from it, the re  a r e  o the r  important assessments t o  be made. Throughout 

the  e n t i r e  process of  research and development the  research director 

must continuously a s ses s  rhe performance of h i s  research personnel.  

Having r ec ru i t ed  them and placed them within the  research organiza t ion  

s t ruc tu re ,  he  must then begin t o  

s p e c i a l i s t s  a r e  doing t h e i r  p a r t  o f  t he  assignment, 

r o l e  here  as  leader ,  manager and d i r e c t o r  of c r e a t i v e  human indiv idua ls  

is, no doubt, t he  most i n t r i c a t e  and taxing p a r t  of t he  d i r e c t o r ' s  

eva lua te  how well h i s  research 

I n  genera l ,  h i s  
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funct ion.  For t h i s  reason we devote an e n t i r e  chapter  (Chapter V I )  t o  

descr ibing c e r t a i n  aspec ts  o f  human behavior which a research d i r e c t o r  

m u s t  understand i n  order t o  achieve e f f e c t i v e  ind iv idua l  and group 

e f f o r t  from a s t a f f  of highly c rea t ive  ind iv idua ls .  

Evaluating Lie performance and ef f ic iency  o f  research personnel 

i s  handicapped by a lack of ob jec t ive  measuring techniques. For the  

most p a r t  t he  manager h t s  only subjec t ive  too l s  with which t o  work. 

Nonetheless, such evaluat ions a r e  usua l ly  the  b t s i s  upon which pay, 

advancement and o the r  awards and personal rewards a r e  decided. 

Consequently, most research organiza t ions  have developed some 

mechanisms f o r  r a t i n g  the  performance of t h e i r  t echnica l  personnel,  

r a t h e r  than leaving t h i s  mat te i  e n t i r e l y  t o  t! = research d i r ec to r .  

Schemes €or r a t i n g  ;he performance and e f f i c i ency  of research 

personnel have followed two approaches, e i t h e r  taken s ingly ,  o r  more 

of ten ,  i n  combination. One form involves r a t i n g  by peers  and the  

o the r  r a t i n g  by super iors  i n  t h e  organiza t ion  hierarchy.  

used by General E l e c t r i c  f o r  evaluat ion and reviewing compensation, 

ou t l ined  i n  1948 by Guy S u l t s ,  compares very  c lose ly  with o t h e r s  

described i n  l a t e r  Conferences. 

a s c a l e  o f  0 to 10 f o r  e ighteen se lec ted  performance c r i t e r i a .  

sets o f  r a t ings  a r e  made independently by seve ra l  o f  t he  s c i e n t i s t ' s  

a s soc ia t e s  and by h i s  immediate super iors  and then combined f o r  a 

composite r a t i n g  on the  individual .  

l a rge  a rea  of  o r  i n  t h e  t o t a l  organizat ion a r e  then cornposited and 

p lo t t ed  and a median r a t i n g  determined, 

The system 

It requ i r e s  r a t i n g  o f  performance on 

Two 

Ratings o f  a l l  s c i e n t i s t s  i n  a 

Then the  s a l a r y  o f  a p a r t i c u l a r  
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individu-. \xamined aga ins t  a p l o t  of  performance, age ardlength of 

s e rv i ce  j ze  whether h i s  performance j u s t i f i e s  a higher  or lower 

s a l a r y  i a r i son  t o  h i s  pee r s ,  S u i t s  po in ts  ou t  t h a t  t he  general  

and the r e l a t i v e  l eve l s  o f  compensati-on mi.igt h e  c.r?mpa+-ible if mernle 

problems a r e  t o  be avoided and t h a t  t h i s  sys tem minimizes the  

p r o b a b i l i t i e s  o f  gross  e r r o r s  i n  judgment. 

The system S u i t s  described seems t o  meet the  c r i t i c a l  po in t s  i n  

evaluat ing personnel s t ressed  three  years  l a t e r  i n  1951 by John 

F!-anagsn. Flanagan pointed out  t h a t  d i r e c t o r s  need a planned system 

f o r  ge t t i ng  e s s e n t i a l  f a c t s  on the  performance of  research personnel 

i f  they a r e  t o  be ob jec t ive ly  promoted (o r  eliminated) and developed 

and i f  t h e i r  fu tu re  performance i s  t o  be pred ic tab le .  He a l s o  

s t r e s sed  t h a t  a systematic  method avoids the  p i t f e l l s  of supervisors  

not  knowing what t o  observe,  na t  observing enough and not  having 

s tandards f o r  comparison. Flanagan v e  the  following p r inc ip l e s  f o r  

an evaluat ion system: 

1. The 'ob mast b e a d e q u a t e l y  define_d. 
&res s e r t  h e e s t ablishmen t o f " c r i t i c  a 1 requirement s'l 
i n  def in ing  the job  so t h a t  on-the-job observat ions may be  
made by the  "c r i t i ca l - inc iden t "  technique. This technique 
involves a co l l ec t ion  o f  r epor t s  of behaviors which a r e  c r i t i c a l  
i n  t he  sense t h a t  they make the  d i f f e rence  between success o r  
f a i l u r e  i n  p a r t i c u l a r  work Si t t ia t ions.  
planning and designing an inves t iga t ion ,  preparing r e p o r t s ,  e t c  J 

Examples might be 

$ u E i s g e r v a t i o w  of  performance 

3.  Observations must be e v a l u a t e d , c o r d e d ,  

4 .  Obeei-vations m u s t 2 5  in tegra ted ,  and put  i n  a form 
adapted t o  t h e i r  - .  intended purposes. 



I n  o the r  worC3 d e f i n i t e  plans m u s t  be made f o r  u s e  of  the  da ta  co l l ec t ed .  

Ratings can he numeric and p r o f i l e s  used t o  advantage. 

not p re sc r ibe  a d e f i n i t e  o r  generalized systematic form t o  be used. 

I luk~ver ,  he f e e l s  t h a t  i f  a d i r e c i o r  does not devise  one t o  f f t  h i s  own 

personnel, he is: not prepared t o  d e a l  with the  many uncontrolled 

va r i ab le s  of  human behavior i n  the  same way he would approach a 

t echn ica l  problem, 

Fhnagan does 

11- 

The research d i r e c t o r ' s  Froblems and opportunltLes regarding the  

f u r t h e r  t r a in ing ,  r e t r a i n i n g  m d  uppraditg of  taclanical personnel have 

been a subjec t  of recent  eu.:.endzd discassion a n m g  research l eade r s  

The problems in-Jol-ved a r i s e  from two f ac to r s .  One is  the  cu r ren t  

explosive increase i n  research and, t he re fo re ,  i n  f a c t u a l  knowledge. 

A technica l  s ) e c i a l i s t  soon faces  t echn ica l  obsolescence un le s s  he i s  

provided meens and encouragement t o  keep apace of rhese rap id  advances. 

The second f a c t o r  fs, again,  t he  continuing shorthge o f  t ra ined .  

research pcsple.  This r e s u l t s  i n  a d e s i r e  t o  make each researcher  a s  

e f f i c i e n t  a s  possl.ble, Tn 1962 the  venerable engineering d e m ,  W, L. 

E v e r i t t  and John Macy, C i v i l  Service Chairman and Prsz<&nt ia l  advisor ,  

agreed t h a t  engineering and science a r e  no lo rge r ,  as E v e r i t t  pu t  i t ,  

j u s t  "learned" professions but  "I  earning" proTessions. 

must remain a s tudent  throughout h i s  ca ree r ,  not j u s t  i n  h i s  e a r l y  

yeare 

A technologis t  

A t  t he  same Conference !n i962, Monroe Kriegel,  lotic: ex; x i e n c e d  

i n d u s t r i a l  dirrct-:.-. pu t  t h e  quesrion of t echn ica l  obsclescence i n t o  

context with tltc ~ r ? w t h  o f  our economy and iechnology. He i..Jinted ou t  
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t h a t  the  recession oi t he  l a t e  50's cawed a s h i f t  of emphasis from 

Lncreasing the  sheet  volume of research 3nd development t o  increasing 

the  efficS-?--r  of  research as a whole and the prof ic iency o f  each 

individ c: h e  f i e l d .  He nc: - 3  t ha t  up t o  now we have rewarded 

each r e s s r c h e r  fo r  good performance i n  - nsrro--, spec ia l ized  area.  

But 2s required special j .zat ions change, it ecoi 3 a major educat ional  

t a sk  t o  t r a i n  a technical  nanin-. new spec ia l ty .  Often t h i s  is beyond 

the  c a p p b i l i t i e s  of  the man alone, Moreove-, t he  need is  s t rong  

(though the  time is l imited)  t o  teach the  researcher  and t h e  p o t e n t i a l  

research adminis t ra tor  modem business methods and techniques. 

With management's growing recogni t ion 0 2  these  personnel 

problems a+-a i t s  obl iga t ion  to shoulder them, new programs have been 

es tab l i shed  not  onZy t o  continue the  bas ic  education of  younger 

technologis ts  and s p e c i a l i s t s  but t o  arrange f o r  r e f r e she r  t r a in ing  

f o r  the  mre seasane:! Lnes.  These programs, as inducements, include 

p a r t  o r  f u l l  paymc cos t3  by the  employer, and leave o f  absence 

with pay. Per t inent  sho r t  ccurses, seminar3, and o t h e r  meetings a r e  

ar-anged a t  eit!-ier a univers i ty  or the  organiza t ion ' s  loca t ion ,  

Also, courses have been s t a r t e d  for budding research managers These 

courses fo r  extendicg and re f resh ing  are usua l ly  highly spec ia l ized  

and thue comparatively expensive. As a r e s u l t ,  u n i v e r s i t i e s ,  a s  w e l l  

3s government organizat ions and i n d u s t r i a l  f irms, a r e  somewhat 

r e luc t an t  i o  undertake the;. The p r o l i f e r a t i o n  now taking place of  

these methods of cont inual ly  re f resh ing  and upgrading the  t r a in ing  o f  

research personnel only seems to ind ica t e  the  v a l i d i t y  of the  concept. 



1 1 2  

It  is simply a pr ice  tfiaf i i i i ius t ry  and government must pay t o  increase 

t h e i r  e f f i c i ency  i r r  research and to o f f s e t  t he  continued shortages of 

personnel t r a ined  to  provide t h e i r  e s s e n t i a l  s e rv i ces  and s k i l l s .  

Examination o f  t he  t a sks  t o  be accomplished and the decis ions to  

be reade i n  planning f o r  research a c t i v i t y  and i n  t h e  accomplishment of 

it provides c l e a r  i nd ica t ion  of t he  s p e c i a l  professional  na tu re  of t he  

research d i r e c t o r ' ,  f u x t 2 o n .  To d i r e c t ,  but t o  lead, and t o  manage, 

but not  t o  constrain,  r eau i r sa  judgments a24 decis ions balanced on 

the  f i n e  edge between top management's outf~.cG and t h a t  o f  t he  

s e n s i t i v e ,  c r ea t ive ,  individual  researcher.  E f fec t ive  management o f  

research operat ions r equ i r e s  a set o f  assor ted and, a t  f i z s t ,  seemingly 

unrelated decis ions,  most of which devolve on the  research d i r e c t o r .  

H i s  capaci ty  t o  decide correctly depends upon h i s  t r a i n i n g  and 

experiences i n  such d ive r se  f i e l d s  as human behavior and f i n a n c i a l  

management, as w e l l  a s  i n  appl icable  technology. Few o t h e r  f i e l d s  

of human endeavor r equ i r e  such a broad range of p m f e s s i o t a l  s k i l l s  

on t h e  p a r t  o f  those responsible  t o  lead. 



CHAPTER V I  

MANAGEMENT OF CREATIVITY, INNOVATION AND MOTIVATION 

Introduct ion 

The National Conferences on the  Administration of Research have 

had one underlying theme: How does one manag- c r e a t i v e  people? For 

above a l l  e lse  t h i s  is  the  prime task of any research d i r e c t o r .  

Without having or developing a working knowledge o f  what th ings  are 

important f o r  a manager t o  do, o r  not t o  do, i n  r e l a t i o n  t o  s e l e c t i n g ,  

placing, i n sp i r ing ,  developing and rewarding s c i e n t i s t s  and 

engineers,  one cannot asp i re  t o  become a successful  leader  of 

c r e a t i v e  ind iv idua ls .  Moreover, t he  degree and the  timing of t he  

exercise of management techniques o f t e n  v i t a l l y  inf luences the  

success of t he  e f f o r t .  I n  research and development these  considerat ions 

are s u f f i c i e n t l y  upique t h a t  they have received repeated assessment i n  

Conference programs. Ii zeems worthwhile, t he re fo re ,  t o  devote a 

sepa ra t e  chapter  t o  t h i s  area. 

Research managenent has adopted many of t he  p r i n c i p l e s  of 

t r a d i t i o n a l  business management. Their adoption, with such 

madif icat ions as seemed d e s i r a b l e ,  has  not been a l toge the r  successfu l ,  

c l e a r l y  because business and research d i f f e r  somewhat i n  the  personal 

qual iLies  t h a t  a r e  required of  t h e i r  r e spec t ive  personnel. Production 

a c t i v i t i e s ,  f o r  example, optimize r e p e t - ' i v e  behavior,  while research 

depends upon innovative,  o r i g i n a l  behavior. I t  is ,  of course 
-113- 
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incumbent on all lnanagers to seek to maximize the performance of their 

personnel. For research directors, this takes on extended meaning, 

because the performance and contribu;'- of a scientist or engineer is, 

to a great degree, an outgrowth of his creativity, a particularly 

difficult quality to define or to "manage". The prime problem is to 

identify the truly creative worker and to utilize his creativity. 

This is the most likely single key to success in applying management 

thinking to the research process. 

According to several speakers at the annual Gonferences, the 

essential facets of managing creative work are: 

1. Choosing personnel with high creative potential, 

2. Providing an environment conducive to the expression of the 
potential creativity, 

3.  Rewarding creative performance, 

4 .  Guiding creative thinking toward the organization's 
objectives, and 

5. Reshaping traditional organizat'ciial patterns to accommodate 
the creative process. 

The purpose of this chapter is to draw on the Proceedings for 

definition and measurement of that quality called "creativity", to 

apply this description to the creative individual, and to explore 

those management methods which apparently seimulate or repress 

creative behavior. 

Several participants in the Conference, including such srblars 

as Joseph McPherson and Calvin Taylor, directed their contributions 

toward an understanding of the psychological process of creativity. 
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They sought to determine the characteristics of  the ind-vidual creative 

person in order to make a rational scheme for selection, utilization, 

evaluation, and rewarding of professional personnel. Other 

participants (Chris Argyris, for instance) looked at creativity in 

terms of a quality to be maximized by grouping workers in a team 

effort. They touched on the problem of leadership ir, the creative 

group, and investigated whether creativity in the manager (or leader) 

was correlated with high performance in the group. 

Also involved here is the interaction of creative individuals 

with the organizations t o  which they belong. The organization demands 

certain behavior from i; members which, as some of the contributors 

pointed out, is in direct conflict with an individual's normal, mature 

behavior as described by the psychologists. The psychologists discuss 

the behavior of individuals in organizatisns in terms of the conflict 

between values and objectives held by technical specialists and 

mazqgers. 

appears in a discussion by Argyris which shows management controls 

and methods at direct odds with tile course of normal mature development 

in the individual. Also, several participants construct models of 

research-management systems which arc self-defeating in their 

operation. In such a system, the very behavior which management 

sezks to amplify and encourage is in fact stifled or inhibited, or 

creates "waste motion" and responses that give no value. 

- does motivate the creitive worker, and what is the best pattern for 

application of control and authority? 

An especially potent criticism of organizational structure 

What, then, 

These questions have been 
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investigated both in objective and subjective studies. Such studies 

have included surveys of employee attitudes toward the working 

conditions, salaries, and fulfillment of human needs in various 

environments, as well as studies of the performance of technical 

workers in directive and non-directive managemeid situations. 

Dcfinition and Measurement of Creativity 

The essential characteristic of our nation's collective research 

enterprise is creativity. Innovation, the proposing, development and 

implementation of nevJ and better ideas, is essential t o  the success of 

all research activity; for, without a continuing flow of ideas, there 

is a reduction in the ability LO devise efficient solutions to current 

problems. The employee in the creative organization has in several 

instances been the subject of investi,,tion by Conference participants 

who were concerned with identifying the key qualities or indices that 

were correlated strongly with the nebulous quality, "creative" 

performance. 

During tne recent tremendous growth of research, the finding of 

sufficient scientists and engineers to fill waiting positions in all 

types of research institutions was such an overridhg preoccupation 

that management sought to increase materially :he numbers coming out 

of educational institutions. Assuming that the available national 

supply of trained manpower cannot readi;:: oe changed, management also 

recognized that its salvation also lay in increasing the efficiency 

and performance of those worktrs already on the job. Thus the 

discussions on creativity in the Proceedings have pivoted on the 
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i s sue  c.f r anbere versus  e f f i c i ency .  What a r e  t h e  c r i t e r i a  by which a n  

appl icant  or  an employee can be measured t o  determine h i s  c r e a t i v e  

po ten t i a l ?  Research managcrs are responsible  f o r  seeing t h a t  t h e i r  

organizat ions have a s  l i t t l e  "dead wood" as possible-- the non-creator 

would be b e t t e r  o f f  i n  some o the r  job,  while the i n s t i t u t i o n  needs 

t o  f i l l  h i s  place with a c r e a t o r  and a producer. t 

The focus of i n t e r e s t  on measurement aqd evaluat ion of c r e a t i v e  

personnel led  seve ra l  d i scussan t s  i n  ear l ier  Conferences t o  o u t l i n e  

t h e i r  attempts t o  devise  methods t o  p red ic t  c r e a t i v i t y  i n  terms of 

t he  common personnel r a t i n g  paraneters  t h a t  had been used i n  

government and industry f o r  o the r  types of employees. The r e s u l t s  

were f a r  from d e f i n i t i v e .  However, i n  1963, Calvin W. Taylor, reported 

on r e s u l t s  of a new and extensive s tudy of c r e a t i v i t y  and t h e  

measurement of f a c t o r s  r e l a t e d  t o  i t .  I t  i s  s i g n i f i c a n t  t h a t  no s i n g l e  

measure of c r e a t i v i t y  could be found and only mult iple  kinds seemed 

t o  e x i s t .  

We have p r a c t i c a l l y  always spent  a l o t  of a t t e n t i o n  on t h e  
c r i t e r i a  problem of performance on the  job. That is, a f t e r  
people have done something i n  t h e i r  s c i e n t i f i c  work, we 
measure how w e l l  they have done i t ,  with considerable individual  
d i f f e rences  being found i n  these  Performances. In our one 
sample of A i r  Force s c i e n t i s t s  we lfved with them two years  t o  
ge t  t h i s  information. We went t o  e igh t  d i f f e r e n t  sources f o r  
performance information on these  s c i e n t i s t s ,  and w e  g o t  a t  least  
f i f t y  d i f f e r e n t  measures of t h e i r  performances. On these  
c r i t e r i o n  measures we u s t d  f a c t o r  ana lys i s  techniques through 
conputer which found the overlap and reduced t h i s  overlap amonb 
the f i f t y  c r i t e r i a  t o  some dozen o r  so ca t egor i e s  which have 
been placed i n  Table 1. You w i l l  no t ice  immediately t h a t  we 
d iu  not fin,' d s ingu la r  kind of th ing  i n  terms of c r e a t i v i t y  
and or'p r l s l i t y .  But from d i f f e r e n t  sources we g e t  d i f f e r e n t  
views b .  measure so apparently the re  a r e  mult iple  kinds of 
c r e a t i v i t y  . a . 
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Table 1 

Separate Factors of Scientific Accomplishment 
in Air Force Scientist Sample 

1. Originality of work arld thought 
2. Creativity and productivity rating by lab chief 
3 .  Overall evaluation by supervisor 
4 .  Total work output 
5. Productivity in writing 
6 .  Organizational recognition 
7 .  Quality independent of originality 
8. Likeableness as a research team I..€ .r 
9. Visibility 
10. Society memberships 
11. Current organizational status 
12. Contract monitoring load 
13. Status-seeking (organizational-man) tendencies 
14. Total scientific experiexe 

Taylor observed that he indeed is not, as yet, at;le to say 

exactly what creativity and the creative process are. Noting that 

more than twenty-five definitions have been put forth by scholars 

in this field, Taylor summarized the dilemma thi, way: 

I believe that in our textbooks we have done a good job in 
describing only a part of the scieiltific method . . . . The . . . scientist . . .6who is pushing the borders ahead, 
opening new fields, pioneering the way, could best be 
described as using the creative process, which we don't 
understand very well. But this creative process is not 
particularly described or even covered in the textbook 
description of the scientific method, which unfortunately 
is m w h  more about the verification process than the 
creative process. When you finally get to the stage where 
you can use the verification process, you have already done 
much expioratory creative work and have really attained . . . 
I would Fay, a "technical" stage . ' . . "Verification" 
descri?xs the process used by the kind t r  people we know how 
to select aid train, but I don't think we know how to select 
and train the other kinds of people, the more creative 
sclmtists who open the way . . . . At present, neither the 
creative process nor the creative pcrson is very easy to 
describe. 

In further discussion there was general ag,;reemer.- that many traditional 
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indicators, such as high intelligence quotient or college grades were 

- not indices of creativity or  potential performance. Taylor stated 

this clearly: 

Learning old knowledge in school and mastering what someone 
else has produced is a different psychological process from 
producing something on your own. 

At the same Conference another contributor, Donald Pelz, remarked 

that he was impressed that Taylor's experiment to relate a mez's 

publications to his performance had not shor.;il any positive correlation. 

Creativity is simply a different quality from a variety of other 

possible indicators of high performance, 

Taylor was qIiestioned closely on, "How do you defizt! 'creative'?" 

He first recalled the statement by Brewster Ghfselin that "the more 

creative the product of a man's mind, the more it will call for a 

restructuring, a reorganizing of man's total universe of understanding." 

He also mentioned a rating of creativity used by the National Advisory 

Committee for Aeronautics in 1946 by Robert LXcklen, w h i c h  uas based 

on "work which contributed to a wide range of problems." 

case, "the degree hf creativity depends on the breadth of applicability 

In this 

of a contributioa." Taylor also stated that a self-rating on 

creativity, as defined by Ghiselin, correlated :ith each and every 

creative criterion he listed for Air Force scientists. 

Motivation, on the ott:er hand, is a qualit1 quite differeni from 

creativity. It 

can be meal-ired by such m.eans as atiitude surveys and observation of 

It is usually defincd as "a predisposition to act." 
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performance, Individuals and groups can be highly motivated to act to 

arrive at self-fulfillment or stated objectives, but this is no 

indication o f  creativeness, either individual or collective. H. A.  

Shepard in 1957 said, "I think the definition of creativity is 

responsiveness to challenge." While others would agree that responsiveness 

to challenge may bring forth the best from a creative individual, the 

idea of responsiveness in itself is more nearly motivation. Conversely, 

a highly creative --,dividual may not be challenged to act at all in a 

given situation, particularly if I t  is of no interest to him, Creativity 

also may be spontaneotis and without challenge or motivation being 

apparent. As several contributors notdd, often the scientist who seems 

least motivated and least productive turns out to be the one most 

creative and, therefore, the most vaiuable. 

Individual and Group Creativity 

Several contributors discussed the problem area of creativity 

in terms of individuals versus groups. The remarks of Robert W. Cairns, 

outstanding industrial research director and government advisor, at the 

opening of a session in 1957 are pertinent: 

. . . we were dealing with a general subject that might be 
called crea:isity, a word that has been bandied aLout in 
research circles quite vigorcczly in the past several 
YL?iS , . . , I think this is symptomatic of the maturing 
of research as a national force a , e A f e w  years igo 
quite a different outlook prevailed , :,the first idea 
about research was that it was purely an individual 
enterprise, and, as such, people could go out and do it by 
themselves if they were unmolested. But things got complex 
and competitive which means that we have to start adding 
our efforts together and examining them to see if Lile;. Are 
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e f f i c i e n t ,  Then you apply the  concept of e f f i c i e n c y  t o  
the  research organ-ization and you w0ndt.L- what you are 
doing t o  i t .  You t a l k  a l o t  about teamwork, bu t  you g e t  
back t o  the  f a c t  t h a t  c r e a t i v i t y  i s  what you have t o  
have and this i s  an individual  th ing .  How are you going 
t o  add one person's c r e a t i v i t y  t o  another 's  without 
i n t e r f e r i n g  with both? 

That same year,  W. D. Lewis, another i n d u s t r i a l  research i eade r ,  

ta lked about, "Individual Creativeness i n  Group Research." According 

t o  Lewis, those who see se l f - con t r ad ic t ion  i n  t h a t  t i t l e  Lel ieve 

" tha t  rese*.rch i s  such a highly indiv5dual a f f a i r  t h a t  any attempt t o  

organizc i t  w i l l  destroy it." L e w i s ,  however, sees no c o n f l i c t  here ,  

but r a t h e r  a s t a t e  of cooperation and productive in t e rac t ion :  

. . . the  most c h a r a c t e r i s t i c  p a r t  o f  research--creativeness-- 
i s  bes t  l e f t  t o  the  ind iv idua l .  On t h e  o the r  hand, group 
research can have more than l o g i s t i c  and economic b e n e f i t s  
t o  the  organization. It can a l s o  motivate, guide, and 
develop t h e  individual 

L e w i s  continued: 

One of t he  l i v e l i e s t  arguments of the psesetit day i s  about 
how we should o r  should not organize c r e a t i v i t y  and creative 
people , . . We know t h a t  c r e a t i v e  people gene ra l ly  support 
i nd iv idua l i t y ,  d i sag ree  with accepted modes of thought , aiid 
do not r e spec t  t he  opinions of the  crowd. Perhaps because 
o t  t he  q u a l i t i e s  t h a t  make them c r e a t i v e ,  they are nost 
l i k e l y  t o  ''buck the  organization" and f a i l  t o  conform. 

Several  Conference p a r t i c i p a n t s  c i t e d  ','.brainstorming'' as one 

approach tc "addir!;- one person's c r e a t i v i t y  t o  another 's  irithcut 

i n t e r f e r i n g  with both." "Brainstorming," t he  term of advertksing 

executive Alex E. Osborne, i s  a technique of group idea-finding 

cessions.  Lewis merttioned t h a t  i n  using t h i h  technique, "the members 

of t he  group, by mutual s t imu la t ion  ;?rid discussion,  are supposed t o  
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i ~ t - ~ ~ ~ : i > . ~  more and b e t t e i  ideas  than the  ind iv idua l s  :auld have done 

a?one . 
Another p a r t i c i p a n t  reported the res,.lts of a univers i ty- industry 

cooperative progr-'. LO develop "brainstormir1g" i n t o  a formal 

methodology f o r  teaching. Maurice S, Gjesdahl, -cademic leader ,  i n  

h i s  t a l k  "Research and Creativeness," i n  i956 described a four-s tep 

wthod  t h a t  sei:eral companies used i n  development, " p a r t i c u l a r l y  'n 

product development . . , e I nave o f t e n  thovght," he remarked, "why 

i s n ' t  i t  as appliC3ble t o  research wgrk?" These a r e  h i s  fGur s t eps :  

In  t he  d e f i n i t i o n  of the  problem we consider the bound, -es 
t h a t  we a r e  going t o  have i n  t ' d  problein, the elementary 
e s s e n t i a l s  . . . s t a t ing  the  problem i n  s i m p l e  terms . . . , 
Professor Arnold of MIT has s a i d  t h a t  i n s t ead  c f  t e l l i n g  
the  boys t o  design a new t o a s t e r ,  l e t ' s  t a l k  about how t o  
dehydrate bread and brown i t  . . . 
The second s;ep is  chat of '!ideation"--some people pri?fe.r 
"brdinstorhing" . . . it may be by two . . . or  a g r u u ~  
of four o r  f i v e  (. . . o r ,  as some companies do, have g r o u p  
of abotit 10 organized to  make suggestions which .L 

recorded without any r e s t r i c t i o n s  a e , . Putt ing them 
down an? locking a t  suggestions eiicourages you subconsciously 
t o  suggest o the r  comect ing  l i n k s  . , . They eventual ly  
reach a plan o r  a so lu t ion ,  because tLey Ere always adding 
t o  what each has s a i d  , . e . We t r y  t o  remove the  
i n h i b i t i o n s  a n i  g e t  "free wheel" thinking . . . . Seeing 
something on the  board i n  f r o n t  of IOU does suggest something 
e lse ,  so  you g e t  9. m u l t i p l i c i t y  of ideas  which may be hz lp fu l  
f o r  t he  solutio.1 of  a problem. This i s  the  purpose of t h i s  
creat iveness  o r  c r e a t i v e  thinking. 

The t h i r d  poin t  is  evalva'iion I a . . the  evaluat ion comes 
afterward and here you have the  picking up, the  c o l l e c t i n g ,  
the  grouping of t he  ideas  t h a t  you w i s h  t o  keep--making a 
c r i t i ca l  examination a.id usinp, judgfiezit a 

Then the  1,st stC>--that i s  of s z l e c t i o n  o i  you;- so lu t ion .  
What has pre,*.sdea may lead t o  r,n answer or  i t  mcy lead t o  a 
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procedure to get the rib .nt answer. 

Gjesdahl applied his dexcriptioh of the methodoiogy of creative 

thinking primarily to the field Df product improvement and engineering. 

Its usefulness may be li&ed for research having more basic of 

fundamental aims, where individual creativeness is paramount. The 

author's evidence of results was. rastricted to industrial cases 

concerned with "the efficient application of current solutions." 

This definition of "prodcctivitg" was used in the recently published 

book (196S), The Creative Organization, a report of a seminar at the 

University of Chicago graduate school of business. "Creativity," on 

the other hand, is usually thought of as the "proposing, development, 

and implementation of new and better ideas." Is this really the same 

creativity that Professor Gjesdahl was describing? He was saying that 

in certain industrial situatians, creativity can be enhanced by certain 

group-thinking sessions in which ideas are solicited freely and not 

''killed" by negative judgments until they have "incubated" or have 

suggested other ideas to the members of the group. 

Though helpful, creation by group action seems to be no simple 

cure-all. Other par'*.cipants in the Conferences doubted there was any 

greater creativity throu,gh group action than through individual effort. 

For example, Lewis said: 

. . . Those ~410 say individuals working alone are best at 
technical creativity and those who extol the outstanding 
creative power of groups appear to be equally limited. 
The fact is that this aspect of organization does not have 
a strong effect on technical creativity. 
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Lewis arrived at tke above conclusion from evidence gathered from a 

study of performance of 450 professionals in two divisions of the Bell 

Telephone Laboratories* Researcn Department. He described this study 

as follows: 

Operating procedures withi2 these two divisions are somewhat 
different. In A, about 80 ?ercent of the professionals work 
as individuals. In 8, it is the other way around and about 
80 percent work in or with a group. 

What about the relative creativeness of the two groups? To 
rtraluate this, we need a measure of creativeness. Since the 
purpose of an industrial research organization is to discover 
and t o  invent, it seems reasonable to use technical papers 
and patents as a numerical, if not precise, measure . . . . 
When these measures are app:.ied, Division is more creative 
when measured ~y discoveries or technical papers, and 
Division is inore creative when measured by inventions or 
patents . 
Can we compare & and on scme absolute basLs? 11 o-der t; 
do this, we must assign a relative value to patents and papers . . . . A more precise comparison would have to depend on a 
subjective jud-umrnt concerning the relative value of patents 
and papers. 
links in the same creative chain, this would seem t o  be 
artifici-1. 

Since discovery and invention are both necessary 

What- seem to emerge from this is the Division & - where 
people work mostly by themselves - and Division 2 where they 
work mostly in groups--are both highly creative. 

As earlier noted, individual and group creativity has also been 

studied by psychologists. Lewis outlined several other studies as 

follows : 

Karlin, Potter, and Reisz at the Bell Laboratories studied the 
"brainstorming" technique applied to the configuration and 
appearance of a new telephone s e t .  
both in volume and quality of "brainstorming" groups with that 
of individuals. 
man and also more bad designs per man than any group. 

They compared the creativity 

The individuals produced more good designs per 
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Shaw coinpared the ability of five groups of four with t'lac of 
thirty-eight inqividuals in solving problkms . . . . He found 
that the groups got more correct solutions, not only because 
they had more ideas all together, but becau2e incorrect 
solutions of one menrber of the group would be consored by 
another member. In other words, the judgment of the group 
reduced the quantity of the group outFut . . . 
Now what do these tests tell us? It would be rash to make an 
out-and-out statement that they are measuring technical 
creativity. Yet the faculties that are being tested--the 
ability t o  solve puzzles and to think of new combinations or 
configurations--are the most characteristic ingredients of 
creativeness. When exercising these faculties, the people 
tested were generally more productive when they acted as 
individuals. 

However, other faculties must be associated with these, if 
technical creativity is to be high. One is the critical 
faculty--the power t o  judge the merits or demerits of a new 
idea or line of thought at an early stage, to discriminate 
between the good and the bad, to retain the good and to drop 
the bad before it absorbs too much time a d  energy . . . . 
This power of judgment or discrimination can serve at the 
very beginning t o  initiate useful creativity by seeing what 
needs to be done. Now, insofar as the tests referred to give 
a rating on the power of jridgment, they indicate that groups 
are better at it than individuals. 

Therefore, these experiments and studies tend to confirm in 
the field of creativity a principle that is common in many 
other fields . . . as follows: "The individual is better at 
action; the group at judgment." 

Human Behavior and Conflict in Research Organizations 

Several contributors to the Proceedings describe a common situation 

in laboratories where the objectives of the arganization, as expressed 

by top management and enforced through lower echelons, conflict with the 

objectives and personal values of the research workers. Many persistent 

and yet unsolved problems arise in this typa of conflict, which is 

prevalent because it seems to be inherent i c i  the nature of large-scale 



126 

organizations and particularly of individuals. Scanding at the 

interface of these opposing \ralue systems is the research director. 

His image belongs to both worlds, manageaent and research. His 

relationship to rhe employees as an exponent of either high- or low- 

pressure management can make a difference in the performance of his 

technical persom-el. 
t 

Therefore the Conference explored 'characteristics 

of this conflict from several viewpoints. These aspects are: 

A. The balance of autonomy and coordination, 

B. The inhibition of creztivity by management. 

C. Dependent and independent behavior of research workers. 

D. The participation of research workers in decision-making. 

These really are not separate problems; they are merely different 

viewpoin,s which Conference speakers have taken towards the same 

general problem. It is interesting to see that these aspects chnnot 

be separated; autonomy and inhibition particularly seem to be related. 

The notion of autonomy is the focal point of several contributors. 

Autonomy means such things as the freedom of the scientist to choose 

his own technical goals or to evaluate his own work. Vrhile speaking 

in 1957, Shepard discussed autonomy and stifling of creativity in 

these word8 f 

Perhaps what we do need is a new concept of ourselves which 
emphasizes our job of helping the research worker to accept 
responsibiiity. 
self-image of the skills required t o  meet the organizational 
demands of industrial science. They should be able to 
participate responsibly in decision-making. 
can't. 

Few young scientists have acquired the 

By and large they 
They should be able to use each other's resources in 
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problem solving. 
They should be able to engage In mutual evaluation, mutual 
support, mutual critlcism. Many of them talk behind each 
other"s backs instead. 
autonomously and, €11 fact, there should be some basis in 
their lives aod. environment which causes them tc regard 
science as an ideal career. I don't think we are 
encouraging them to develop into that kind of organizational 
person. 

Many of them are very reluctant to do so. 

They should be able to work 

According to Shepard, a built-in hierarchy in the laboratory is 

responsible for the situation above. He continues: 

On one hand we establish a managerial hierarchy with several 
levels of censorship and several gatekeepers who can prescribe 
and proscribe, permit or deny; who control the distribution of 
such important rewards as income, freedom and recognition. 
These people carry their responsibilities very thoughtfully 
and do their best to be considerate and fair in the administration 
of those duties. 

This makes most American laboratories friendly, comfortable 
places to work. It does, how.-ver, place the engineer or 
scientist in a highly dependent position. 
put him to the test as an independent, creative scientist. 
It doesn't help him to develop into one. 
docile, cooperative, dependent behavior. 

It doesn't really 

Rather, it rewards 

Speaking on the same problem of conflict within the organization, 

academician Chris Argyris (1357) supported Shepard's contention that 

formal organizations are iriherently poor environments for the conduct 

of scientific activities, a3 long 2s these organizations are operated 

along the lines of "traditional" management theory and practice. 

Shepard sought to show that creativity in the scientific 

department of a company is inhibited by the power structure that 

surrounds it, Argyris went further and stated that organization 

tends to inhibit mature behavior of its members, because of inherent 
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conflicts in the natural characteristics of the organization and of the 

indivLdua1. Thc theoretical propositions Argyris put forth support 

Shcpard's description of "built-in deterrents to creativity," if one 

accepts the premise that creative behavior is essentially the result 

of mature self-actualization by individuals. 

Professor Argyris noted that much had been written on the separate 

topics of human personality and the formal organization but little had 

been done to relate the findings. It was his belief that "integratFon 

of this seemingly diverse and scattered literatvre would help to 

provide some useful insights into the of human behavior in 

on-going organizations, thereby enlarging our scope of understanding. 

He established a basis for such integration by restating for comparative 

purposes the present accepted characteristics of individual growth and 

development, and then restating the traditional principles of 

organization as these appear in standard texts. The resultant 

propositions gave Argyris an assumed model of a man-organization 

system that inherently defined a relationship of conflict and 

degeneration. Argyris offered precautions on his analysis: 

In the model of the personality and the formal orpanization we 
are assuming the extreme of each in order that the analysis and 
its results can be highlighted . . . . No assumption is made 
that all situations in real life are extreme (i.e. that 
individuals will always want to be more mature and the formal 
Organization will always tend to make people more dependent, 
passive and so forth, all the time.) The model ought to be 
useful, however, to plot the degree to which each component 
tends toward extremes, and then to predict the problems that 
will tend t o  arise. 

* 
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It is revealing to compare the above views of an academician with 

renarks (1959) by anothrr contributor, E. K, Piere, arleader in 

government and industrial research. Piore was deploring the confusion 

of productivity and creativity and their relatienship in turn to 

autonomy when he remarked: 

. . . a very important way of killing creativity is to insist 
that all plans p through at least three levels of review 
before starting work. 
of weeding out and filtering innovation. More levels will do 
it faster, but three are adequate, particularly if you protect 
these levels of review from any exposure to the enthusiasm of 
the innovator. 
proposals, then you don't have the personal contact which is 
likely to influence the review levels. 

A review has the very important function 

The best way to do this is to insist on written 

I . think we can agree on tht working conditions and the 
atmosphere necessary for productive work. 
these conditions, there is always the notion of freedom as a 
necessary condition €or creativity. I would like t o  examine 
this with you for a moment. 

When one incorporates 

(hj One normally puts down "Freedom to select the 
problem." Is this a necessary condition? A 
graduate student, by selecting a school and a 
profession limits his freedom in splectio:- of 
the problem. Neils Bohr, by the ~'ery act of 
selecting Rutherfcrd at Cambridge restricted 
his freedom to select the problem . . . . 

(b) Another condition often stated is "Freedom to 
select the approach, freedom to select the 
tools." This again has limitations. One of 
necessity must use the tools that are available 
in the laboratory. 

Creative work has beer done under conditions 
where freedom, in the absolute, did not exist, 
and creative work will be done in the future 
under conditions of limited freedom. 

I have heard an undercurrent to the effect that some among 
you have been preaching careful planning, careful measurement, 
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keeping taut reins on our rescarchers to obtain results-- 
creative results. This is not the Jay to obtain creative 
results. I do feel the most importint element is to have 
a real p-oblem with a realistic time scale; that is, 3 
problem which is solvable, and that there must be sDmeone 
around who can appreciate the solution of the problem and 
make use of it. 

Piore's remarks and those whFch follow, bear dire-tly on the process 

of planning individual research projects as outlined earlier in Chapter 

V, where the research director is obligated to balance between 

organizational limitations and personal freedom. 

In his remarks in 1956 on '*How Do You Rate as an R & D Manager?" 

David Emery, a psychologist and management consultant, also discussed 

the conflict of personal values and objectives of technical specialists 

how 

nts 

as opposed to managers. The following chart shows his views of 

managers and scientists are generally opposed on each of six pcr 

that bear cpon the marzagement of scientific activities. 
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CONFLICT OF OBJECTTVES BETWEEN MANAGERS AND S C I E N T I S T S  

The Manager Values: The Scientist Values: 

1 . Producing innovat ions 
on time snd within a 
budget . 

2. Maintaining policies 
of work methods and 
disc ip 1 ine . 

3. Maintaining a clear 
organizational 
structure with. 
explicit delegation 
of authority. 

4 .  Measuring the success 
of programs and 
individuals. 

' 3  

5 .  Providing leadership 
for all in his 
department. 

6. Promoting good 
communication. 

1. Long-term growth of 
knowledge rather than 
scheduled projects. 

2. Working in freedom 
rather than under 
discipline 

3. Working in an informal 
rather than a formal 
structure, 

4 .  Having his success 
measured by other 
scientists only. 

5. Recognizing only experts 
in his field as 
legitimate leaders. 

6 .  Rejecting "communication" 
as the latest gimmick 
of management consultants. 

Although Emery, like Argyris, has stated these values as extremes, these 

perceived differences in outlook can serve a useful purpose. Emery 

does not believe there is any profit in trying t o  merge or eliminate 

this divergencv. Instead he states that 

, . these differences have great value because they help each 
type of person (administrator and technical expert) t o  be more 
effective in his particular type of work . . the trJo kinds of 
work are fundamentally different. Therefore, they require 
different kinds of training - ana probably different types of 
people. 

His recommendation for the research director is simply, to increase 
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his sensitivity to the objectives and problems of research and researchers. 

He thinks that one helpful point is "participation": 

"Participation" isn't a new idea, but it is a powerful one: 
The more people feel they have had a hand in things, the 
more they are ready to accept and cooperate with the decision 
in question, - 

But he gives this caution: 

Participation here does not mean having groups get together, 
vote, and then do whatever the vote says. Participation here 
means calling people together, consulting them, getting their 
best thinking, thanking them, and then making your decision. 
It is also your responsibility tn inform then? about the 
decision and the reasons why that particular decision was 
taken. 

In expressing these differences in such extreme one might ccnclude 
c 

that Emery thinks thc value conflicts are such that few scientists 

can become successful managers. The facts are, of cot-rse, that 

practically every successful research director has come up through 

progressive levels of research experience. His prime and unique 

qualification is that he trained and experienced in technology. 

The ;3hift in values is, to be sure, an adjustment- but this usually 

comes naturally with the change in job responsibility. 

The effect of the formal organization on. the work of the individual 

scientist was also explored by the academlctan, Donald C. Pelz, who 

reported his findings to the 1963 Conference. He began: 

A major issue facing research organizations is the con/l.ict 
between the needs of the organization and the needs of its 
members. Scientists typically want (or say they want) 
freedom in selecting and executing their own research, 
the laboratory must pur,ue objectives for which it was 
established, and meet the connnitments for which its funds 

But 
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were obtained. What can the sccial researcher say about this 
conflict -- between the acttonemy demanded by tke scientist, 
and the coordination demanded by the laboratory? 

First we must answer t h e  qltestit'n, "If scientists say that 
they want more autonomy: does it follcw thdt maximum 
autonomy results in maxim3m performance? 

Pelz measured autcncmy by determining the b..-ight :hat each of five 

echelons exerted on the sclecticn .?f I:.@ .;cie.ntist,i goals. The 

echelons were the scientist himself, hi> colleagues plus.his subordinates, 

his immediste chief ~ higher level z l i ;  r , i-.cx-.-. . ail; ;I- technical 

executives plus clients or spcnsc';:. Th&: perf - rnant .  was weisured by 

obtaining judgments from panels of :eni:r scientists cn the individual's 

contribution to general technical or - c  i e n r i f i c  knowledge in the field. 

Pelz found that a scientist's performance was b e t t e r  if colleagues, 

higher supervisors, and even non-Lechnical executives and sponsors had 

some weight in deciding the goals of the individuals. Btit data could 

not show whether or  not promising individuals were simply the ones who 

came to the attention of the higher echelons, who then took a hand in 

formulating their goals. It remained to be shown, as Pelz did later, 

that the performance of scientists was better if they retained a high 

degree of influence Over the higher echelons. 

Iri sunnnary, Pelz showed that if a scientist is iu control of the 

situation, his performance is better if several echelons have a slight 

weight in deciding his assignments, But a scientist with low 

influence -- one who does not have control of the situation -- performs 
better when left alone. For Pelz, then, the answer to the conflict of 
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autonomy and control, but rather +.n "channels for vigorous two-way 

influence" between the scientist and those who manage him. Pelz's 

studies would appear to explain a logic for the continuance of the 

conflicting values between researcher and manager as observed by 

Emery at the 1956 Conference. 

has thus been confirmed in terms of "two-way influence." 

Emery's notion of increased participation 

While they do ncit provide explicit solutions, Pelz's findings and 

More hard Emery's beliefs give important clues for management action. 

data is needed from further academic study but the research director 

now has enough guidance to understand some things which contribvite 

to or detract from creativity and high performance by scientists. 

He can now develop a greater sensitivity and understanding of their 

personal attributes, motivations and objectives. In doing so he thus 

improves his capabilities for successful professional research 

management. 

/ 



CHAPTER VI1 

ETHICS IN REP7ARCH ADMINISTRATION AND PUBLIC AFFAIRS 

Scientists in Public Affairs 

A significant trend in the more recent years of the National 

Co3ference has been toward discussion of certain aspects of research 

administration that bear less upon the direct management of research 

operations and more upon the ethical conduct of researchers in 

activities outside the laboratory. These extra-mural activities 

an outgrowth of the tremendous expansion in the areas of science 
L 

were 

engineering and research triggered by the experiences of World War 11. 

Accompanying this expansion were an awakening and a reawakening by 

both the professionals and the general public to the role and 

influence of scientists and engineers in various areas of society 

and public policy. 

the new science and the new technology have found a strong voice 

(whether they wished it or not) in the economic, social, military, 

political, and cultural affairs of the nation and the international 

community. 

so great as to bring a great many professional research8 into areas 

For essentially the first time, the creators of 

The impact of the technology on these affairs has been 

of national and world affairs. 

The growing involvement of researchers in affairs outside their 

immediate research organizations was a part of the evolution of 

science in three stages. Frederick Seitz, distinguished researcher 

-135- 
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and President  of t he  National Academy o f  Sciences, gave the  National 

Conference (1963) an h i s t o r i c a l  perspect ive o f  t h i s  evolution. 

I n  its first a c t i v e  s t age ,  science was mainly o f  i n t e l l e c t u a l  
and i n s p i r a t i o n a l  value although i t  was by no means completely 
divorced from the  everyday world o f  technology. 

The second phase o f  t he  evolut ion o f  western sc i ence  occurred 
when systematic i nves t iga t ions  began t o  tu rn  up major areas 
o f  t h e  universe whose q u a l i t y  and range could no t  be suspected 
from everyday observat ions but  which could be used a t  least  
with l imited o r  p a r t i a l  success by a combination o f  common 
sense and t r i a l  and e r r o r  Edisonian methods i n  t h e  world o f  
t h e  i n d u s t r i a l  revolut ion.  

During these  f i r s t  two e a r l y  phases, two movements were taking 

place. I n  t h e  f i e l d s  o f  science,  s c i e n t i s t s  were developing a set 

of e t h i c a l  p r inc ip l e s ,  including t h e  s c i e n t i f i c  method, as a code 

of behavior f o r  t h e i r  search f o r  t r u t h ,  f a c t ,  and physical  law. 

The professional  development o f  s c i e n t i s t s  became character ized by 

t echn ica l  and e t h i c a l  s tandards held,  f o r  t h e  most p a r t ,  i n s i d e  the  

sciences and had l i t t l e  o r  no inf luence on the  ou t s ide  world. In 

t h e  f i e l d s  o f  technology the  trend was somewhat d i f f e r e n t .  Great 

technological s t r i d e s  were being made, based both on t h e  comparatively 

l i t t l e  f a c t u a l  knowledge produced by science up to t h a t  t i m e ,  and on, 

a s  S e i t z  pu t  it, "common sense and t r i a l - and-e r ro r  Edisonian methods. I' 

But s ince  the a c t i v i t i e s  of t h e  e a r l y  technologis t  ( l a t e r  t o  be c a l l e d  

"sngineer") had g r e a t  inf luence on h i s  fellow man's a c t i v i t i e s  and 

environment, h i s  outlook could never be e n t i r e l y  in t rospec t ive .  Thus, 

the  engineer began t o  develop a set of t echn ica l  and e t h i c a l  standarde 

f o r  h i s  r e l a t i o n s  not only t o  h i s  a s soc ia t e s  but a l s o  t o  t h e  publ ics  

he served. S e i t z  continued: 

!She t h i r d  t u r r i n g  po in t  i n  t h e  evolution o f  sctence occurred i n  
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the  f i r s t  h a l f  of  t he  present  century,  
p a r t i c i p a t i o n  o f  t he  s c i e n t i s t  became indispensable  f o r  
t he  advance o f  many of  t he  most revolut ionary and 
p r o f i t a b l e  phases of  technology, such a s  those involving 
the  production and use of  chemicals, comunica t ions  and 
energy conversion, 

I n  it, t h e  d i r e c t  

A s i g n i f i c a n t  trend i n  t h i s  t h i r d  phase o f  science has  
been the  acce lera ted  pace o f  investment of wealth i n  
research and development because of its p r a c t i c a l  
consequences, p a r t i c u l a r l y  s ince  1940. 

In  t h i s  l a t e s t  phase, science and rap id  technological  advancement 

through research have been welded i n t o  what is now conrmonly c a l l e d  

research and development-or a s  some p r e f e r  to th ink  o f  it, science 

and engineering. This welding process  has  t h r u s t  s c i e n t i s t s ,  a s  we l l  

a s  engineers, much f u r t h e r  i n t o  publ ic  view and i n t o  cons idera t ions  of  

publ ic  pol icy.  XR tu rn  t h i s  has  c rea ted  a requirement o f  responsiveness 

and r e s p o n s i b i l i t y  c a l l i n g  f o r  e new and rev ised  e t h i c a l  standard, not  

only f o r  s c i e n t i s t s  and engineers  a s  genera l  groups but  e s p e c i a l l y  f o r  

t h e i r  leaders,  t he  research d i r ec to r s .  To assume t h i s  role properly, 

s c i e n t i s t s ,  engineers  and t h e i r  l eade r s  must develop a s p e c i a l  

percept ion o f  conduct which c r e a t e s  a favorable  image on t h e  p a r t  of 

those they serve. Fa i lu re  to  have or t o  observe such s tandards,  o f  

course, g ives  r i s e  to accusat ions o f  c o n f l i c t  o f  i n t e r e s t .  

That these  profess iona ls  must "sell" themselves was brought ou t  

i n  1964 by George B. Kistiakdwsky, eminent chemist and p r e s i d e n t i a l  

advisor ,  when he said:  

We want to sell  ourse lves  t o  t h e  publ ic  f o r  two very good 
reesona. F i r s t ,  I think, t he  overwhelming majori ty  o f  us  
agree t h a t  we a s  a group-including ou r  predecesaoru-;hive 
had much t o  do with shaping modern indus t r i a l i zed  soc ie ty .  
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We want to continue t i d e  process  because we believe-in 
c o n t r a s t  to  some p o l i t i c a l  f i gu res ,  who seem now ready 
to push ue back i n t o  the  nineteenth century-that i n  
technological  progress  lies t h e  only road t o  an 
enlightened and prosperous fu tu re  f o r  a densely populated, 
ever-growing country des i rous  o f  ever  g r e a t e r  and better 
s tandards of l iv ing .  That is one very good reason. The 
o t h e r  is more mundane. It is t h a t  we, t h e  researchers ,  and 
the  research procers  i t s e l f  cost money, and t h e  time when 
enough money wae a v a i l a b l e  from foundattone, from 
i n d u r t r i a l  managemente and o t h e r  l o c a l  sources, is gone. 
We have to r e l y  on publ ic  support. Here, of course, lies 
a source o f  real t roub le  f o r  us. What publ ic  policies we 
advocate almort Inevi tab ly  b e n e f i t  research and development 
and eo we a r e  perhaps r i g h t l y  accused o f  c o n f l i c t  o f  i n t e r e s t .  

A t  t h e  s t a r t  of t h i s  feet-developing r e l a t ioneh ip  between sc ience  and 

publ ic  po l icy ,  var ious  members o f  t h e  engineering and sc ience  

profeesions were being c a l l e d  upon to  advise  on m i l i t a r y  and s e c u r i t y  

matterr. Thir phase developed during and e a r l y  a f t e r  World War 11 

and has  not  e ince  abated. ibwver, t h e  cal l  t o  advise  has  widened 

iameasurably and now encompasses v i r t u a l l y  a l l  a r e a s  o f  pub l i c  i n t e r e s t .  

Advisory servicer t o  publ ic  bodies have taken many forma. One 

form i r  a panel, committee or board e n t i r e l y  cons t i t u t ed  of  t echn ica l  

r p e c i a l i s t 8 ,  u r u a l l y  drawn from p r i v a t e  p u r r u l t s .  This p r a c t i c e  

s t a r t e d  during t h e  second evolut ionary phare descr ibed by S e i t s ,  

when i n  1863, t h e  National Academy of Science8 was e s t ab l i shed  by 

Congrerr, I n  h i e  review (1951) oi t h e  advlrory board8 and panels  i n  

t h e  Department of Defense, Ralph Sawyer, a d i r t i ngu i rhed  educator 

and advi ror ,  noted t h e  Academy'r e f f o r t s  and went on to desc r ibe  t h e  

rearoning behind t h e  development o f  publ ic  advirory bodier  : 

,..while advisory comitteer a r e  not  a r ecen t  innovation, it 
i r  c e r t a i n l y  t r u e  t h a t  i n  t h e  y a u r  during and r i n c e  t h e  l a r t  
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war, there has been a marked expansion of this method of 
operation. The increasing use of committees has, in 
fact, been a characteristic of the American way of life 
throughout all phases of our national activity. 
industry, in universities, in all kinds of governmental 
activity, from the local to the national levels, committees 
have been more and more used. 
partly a reaction against totalitarianism, but even more, 
I think, it has reflected the realization thst the use of 
committees-with either executive or advisory powers-broadens 
the base of Government, improves decisions, and facilitates 
the acceptance by the particualr coop?rating groups concerned, 
and by the general public, of the decisions reached. 

In 

This development has been 

Sawyer also noted that some boards and committees are appointive and 

others are established by law, but all are established to advise a 

government organization and its leadership. 

Another form of advisory services i s  the inclusion of one or 

=re scientists or engineers in the framewrk of a committee, board 

or conmission constituted for broader purposes. Sawyer noted, for 

instance, that the Research and Development Board of the Department 

of Defense consisted of full time members of the Defense establishment 

but its various cornittees and panels included advisors from the 

outside. 

A third form of securing science advice is through appointment 

of specialists on a full time basis for limited periods as "science 

advisors" or "chief scientists" and the like within government 

organizations. Good examples of this were the creation of the post 

of Science Advisor in the DeparLnznt of State and later the 

appointment of a Science Advisor to the President. 

In the last few years further development of the reaationship 

between science, scientists and public and political affairs has begun. 
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This  phase seems to be a n a t u r a l  following t o  t h e  var ious adviscry 

act ivi t ies  described e a r l i e r .  It i s  character ized by appointing o r  

e l e c t i n g  s c i e n t i s t s  and engineers t o  pos i t i ons  o f  major publ ic  

r e s p o n s i b i l i t y  and pol icy r a t h e r  than i n v i t i n g  them t o  serve only 

as advisors.  A good example of t h i s  is, pezhaps, the Atomic Energy 

Commission. This nek dev2lopment i n  the publ ic  role of s c i e n t i s t s  

is c l e a r l y  opposed by some, a t  l e a s t ,  I n  1961 the  dis t inguished 

inventor o f  r ada r ,  S i r  Robert Watson-Watt, quipped: 

I am absolutely opposed t o  t h e  s c i e n t i s t  seeking p o l i t i c a l  
o f f i c e .  The reason is p e r f e c t l y  simple, I f  he can only 
g e t  hold o f  the r i g h t  kind of statesman--the r i g h t  kind of 
poli t ician-coach him p r e t t y  c a r e f u l l y  on the  job--then, 
when th ings  go wrong, i t ' s  t h e  p o l i t i c i a n  who g e t s  sacked 
and no t  t h e  s c i e n t i s t .  

S i r  Robert was supported i n  h i s  view by o t h e r s  t h a t  year, 

including the  la te ,  beloved Theodore Von Karman, founder o f  modern 

aerodynamics. Von Karman s a i d  : 

I bel ieve t h a t  these s c i e n t i f i c  people should not t r y  t o  
have the  r e s p o n s i b i l i t y  f o r  p o l i t i c a l  decis ions.  

But t h e  eminent research leader  and p r e s i d e n t i a l  advisor,  

Vannevar Bush, warned t h a t  same year: 

I n  f a c t  i f  e c i e n t i a t s  are t o  have t h e i r  f u l l  inf luence f o r  
t he  good of t he  country i n  the  days t o  come, many o f  them 
w i l l  indeed need t o  l ea rn  t o  p r a c t i c e  t h i s  d i f f i c u l t  a r t  
fof p o l i t i c s 3 .  

I n  summarizing the discussion then proceeding, Raymond Ewe11 

speaking from h i s  own public  s e r v i c e  experience, added the  following 

f a c t s :  

I have two pe r t fnen t  f a c t s  t h a t  I would l i k e  t o  l a y  on the  
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t a b l e  here. 
d i d n ' t  th ink e c i e n t i a t a  should seek pub l i c  o f f i c e .  
i n  t he  e a r l y  days of t he  National Science Foundation, we 
were looking f o r  Congressional appropriat ions and we made 
a study o f  S c i e n t i s t s  i n  Congress. It turned o u t  t h a t  a t  
t he  time the re  were...45 men in t he  United S t a t e s  Congress 
with bachelor degrees i n  science and engineering. This 
was almost t en  p e r  cen t  o f  t he  composition o f  Congress, 
whereas the  percentage of the s c i e n t i s t s  i n  the  whole 
population was less than one percent ,  
were engineers and about one-third s c i e n t i s t s .  
f ind t h a t  t h e  s c i e n t i s t s  i n  t h e  Congress-some o f  them I 
should say-were no t  very sympathetic t o  the  National 
Science Foundation appropriat ions.  I n  f a c t ,  some of t h e  
p r i n c i p l e  opponents were men with degrees i n  science,  The 
only conclusion t h a t  we could draw from t h i s  was t h a t  they 
must have been f r u s t r a t e d  s c i e n t i s t s  who had taken a 
bachelor 's  degree i n  chemistry o r  engineering, t h e n  went 
i n t o  law and then had become congressmen. So t h a t  t h e r e  is  
possibly a g r e a t e r  p a r t i c i p a t i o n  i n  t h e  l e g i s l a t i v e  branch 
than one might bel ieve by s c i e n t i s t s .  

S i r  Robert has r e fe r r ed  t o  the  po in t  t h a t  he 
But 

Two-thirds of these 
We did 

The conclusion t o  b e  draw, here  is  t h a t  indeed research d i r e c t o r s ,  

engineers,  and s c i e n t i s t s  have found themselves i n  increasingly high, 

i n f l u e n t i a l  pos i t i ons  i n  publ ic  a f f a i r e .  Though no one appears t o  

doubt this, t he  argument then t u r n s  t o  how they can discharge these 

r e s p o n s i b i l i t i e s  without c r e a t i n g  whet appear to be c o n f l i c t s  o f  

i n t e r e s t  between t h e i r  publ ic  o b l i g a t i o n s  and t h e i r  var ious p r i v a t e  

and professional  i n t e r e s t s .  

The Conf l i c t  o f  I n t e r e s t  Problem 

The newly found role o f  t he  s c i e n t i s t  i n  a f f a i r s  beyond h i s  

immediate iaboratory,  p r i v a t e  o r  publ ic ,  r a i s e s  new quest ions about 

e t h i c s  and staadardn. These a r e  quest ions o f  i n t e r e s t  c o n f l i c t .  

I n  1962, Norb6i.t Schlei ,  Ass i s t an t  Attorney General, reviewed the  

government's view of the  c o n f l i c t  o f  i n t e r e s t  problem and the  present  

and proposed Zegis la t jon t o  r e g u l a t e  t h i o  area.  H e  r e i t e r a t e d  the 
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p r i n c i p l e  underlying a l l  o f  t h e  government's i n t e r e s t s  t h a t  no publ ic  

o f f i c i a l  s h a l l  serve two masters. He went on t o  explain fu r the r  the  

babi6 o f  government ac t ion  t h i s  way.' 

These pr inciples--(  1) t h a t  pu5l ic  o f f i c i a l s  must be required 
t o  a c t  with complete f i d e l i t y  t o  the  publ ic  i n t e r e s t  and 
avoid even the  appearance o f  a conf l i c t -o f - in t e re s t ;  and (2) 
t h a t  Governmental r e s t r i c t i o n s  mtmkbe m i n f l e x i b l e  o r  
u n r e a l i e t i c  a s  to impair t he  a b i l i t y  of the Government t o  
obta in  t h e  services of  those ind iv idua ls  whom i t  must c a l l  
upon because of p a r t i c u l a r  t a l e n t s ,  s k i l l s  o r  experience-- 
have been endorsed by a l l  se r ious  s tudents  of the  e t h i c a l  
problems confront ing the  Federal  establishment.  

But E J  pointed ou t  by Wayne A. R. Leys, em-nent scholar  and 

s tudent  o f  e t h i c s ,  t he  general  problem o f  c o n f l i c t  of i n t e r e s t  is 

must more complicated and app l i e s  no t  j u s t  to the  p o l i t i c a l  a r w a .  

He set fo r th  the  following s i t u a t i o n s  i n  which s c i e n t i s t s  may f ind  

thsmselves exposed t o  such accusa t ions:  

(1) That they a r e  simultaneously working fir seve ra l  employers 
who have adverse i n t e r e s t s ,  such t h a t  any a s s i s t ance  they 
render t o  one employer w i l l  h u r t  t he  o t h e r  employer; 

(2) That they a r e  working f o r  an employer whose i n t e r e s t  is 
opposed t o  the  publ ic  i n t e r e s t ;  

(3) That they a r e  working fo r  an employer who does not  know 
the  value of  t he  inves t iga t ions  f o r  which he  is  paying, 
with the  r e s u l t  t h a t  the  s c i e n t i s t  can betray h i s  
employer's i n t e r e s t  (a) by s t e a l i n g  an idea,  (b) by 
giving bad advice,  e spec ia l ly  when the  employer is  more 
ready t o  reward bad advice than sound advice; 

(4) That they a r e  working f o r  at! employer whose i n t e r e s t  is 
d i f f e r e n t  from the  expert's i n t e r e s t  i n  advancing h i s  
a r t  o r  science.  

On a phi losophical  bas i s ,  Ley6 explains  t h a t  not a l l  these 

s i t u a t i o n s  necessar i ly  o r  i n t r i n s i c a l l y  represent  c o n f l i c t s ,  For 

example, the  mere f a c t  t h a t  t he  profess iona l  man is working f o r  two 

employers o r  c l i e n t s  o r  t h a t  he has f inanc ia l  i n t e r e s t s  of h i s  own 

a r e  not s u f f i c i e n t  evidence, He po in t s  ou t ,  i n  addi t ion ,  t h a t  
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"the publ ic  i n t e r e s t , "  "the i n t e r e s t  of  the firm" and "personal 

i n t e r e s t "  a r e  not  d i s c r e t e  concepts; as a r e s u l t ,  a s c i e n t i s t  has 

very few e x p l i c i t  guidel ines  fo r  moral behavior. Ley8 summed up 

the  s i t u a t i o n  by saying: 

What I am t ry ing  t o  show is t h a t  t he  d i r ec t ion  of  p o l i t i c a l  
controversy and the  d i r ec t ion  o f  t he  theory a r e  not  the  
same i n  our time. A s c i e n t i s t  o r  a technician,  i n  h i s  
p r a c t i c a l  s i t u a t i o n ,  needs t o  pay more and more a t t e n t i o n  
t o  the  p o s s i b i l i t y  t h a t  he w i l l  be charged with cocf l ic t -of -  
i n t e r e s t .  But when he turns  t o  profess iona l  l i t e r a t u r e ,  t o  
t he  s o c i a l  sciences,  o r  t o  phi losophical  t r e a t i s e s  he  f inds  
many excuses fo r  dismissing the  phrase "conf l ic t -of - in te res t"  
a s  a crude oversimpli€icat ion.  

Ley8 recognized t h a t  s c i e n t i s t e  must no t  t r y  t o  run away from 

t h i s  predicament, however unhappy and complicated i t  may be, His 

conclusion is t h a t  research and develapment people may have t o  

adopt new codes o r  creeds.  Whether o r  not  they do, they must not  

ignore these  e t h i c a l  and p o l i t i c a l  ikaues.  And h i s  so lu t ion  is fo r  

research d i r e c t o r s  t o  formulate a geries of  quest ions ahout 

employee-employgr r e l a t ionsh ips  t o  be asked and answered per iodica l ly .  

A sample set might be, i n  h i s  words: 

1. Is t he re  a spec i f i c  agreement with the  employer regafding 
the  ex ten t  t o  which t h e  employer can claim exclusive use o f  
the  r e s u l t s  of  an inves t iga t ion?  
2. Is the re  a per iodic  review of compliance with the  agreement 
t o  determine t h a t  the  agreement-if i t  exists--is not  being 
v io l a t ed  i n  the  s c i e n t i s t ' s  publ ica t ions ,  i n  h i e  personal  
investments, and i n  h i s  work with o ther  c l i e n t s - - i f  he  has  
o the r  c l i e n t s ?  
3. Are the  terms of the  s c i e n t i s t ' s  employment compatible with 
his l o y a l t i e s  t o  h i s  country and t o  science? 
4. Is t he  scientist 's  work such t h a t  he should not  be 
a f f i l i a t e d  with a par tnersh ip  o r  corporat ion t h a t  does consul t ing 
work f o r  the Government or f o r  o the r  c l i e n t s ?  
5 .  I f ,  i n  a p a r t i c u l a r  case,  t he  s c i e n t i s t  is convinced t h a t  he 
has  no conf l i c t -o f - in t e re s t  t h a t  w i l l  r e s u l t  i n  malfeasance, is 



h i s  conclusion r e s u l t i n g  i n  a v i o l a t i c .  of  r u l e s  t h a t  should 
be held inv io lab le ,  regard less  o f  excepcional circumstanceo? 
6. I f  a p ses ib l e  conf l i c t -o r - in t e re s t  appears when any of 
t he  preceding que8tic;iis have been asked, can a i l  concerned be 
s a t i s f i e d  by a d i s c l o m r e ,  or is i t  necessary to give up some 
of the  conf l i c t ing  i n t e r e s t s ?  
7. I f  t he re i e  a poss ib le  con t rmersy  about conf l i c t -o f - in t e re s t ,  
is t he  s c i e n t i s t  confronted by a p o l i t i c a l  problem, t h a t  i n ,  c1 
problem of persuasion, o r  by a r e l ig ioua  problem, a problem of 
doing something to  maintai? h j s  personal  i n t e g r i t y  and h i s  
se l f - respec t?  

Other p a r t i c i p a n t s  i n  the  1962 discussion agreed with Leys t h a t  

the  e t h i c a l  quest ions w i l l  not  be  s e t t l e d  f o r  some time t o  come. As 

Don K. Pr ice ,  disti1.guished dean of publ ic  adminis t ra t ion,  sa id  it, 

t h i s  is because of the ' I ,  e .new na ture  of the  r e l a t ionsh ips  between 

science on the  onL hand and publ ic  a f f a i r s  on t h e  o the r  & h i c a  has  

moved us from the  Fatistian type of  moral crisis, t h e  i n t e r n a l  c r i s i s  

of  the  soul ,  t o  t he  p r a c t i c a l ,  everyidy, down-to-earth problems of  

your income tax r e tu rn  and the  adminis t ra t ive  problems of g e t t i n g  

along with two employers." 

The urgency t o  se t t le  e m e  of these  e t h i c a l  quest ions was 

r e f l ec t ed  by Eugene Fubini, dis t inguished researcher  and government 

servant ,  when he warned the  Conference (1963) t h a t  such e t h i c a l  codes 

must come about immediately i n  those organizat ion8 doing business with 

the  Federal  Goveriiment. He eaid t h a t  such organiza t ions  must now 

e s t a b l i s h  appropriate  codee fo r  t h e i r  o w  ac t ions  and those o f  t h e i r  

people, Inac t ion  w i l l  not  excuse them from the  only o t h e r  a l t e rna t ive :  

direct  e t e s s  by the  Government to es t ab l i eh  its wwn in t imate  

adminis t ra t ion a f  these a f f a i r s .  

Meanvhile, there  seems general  agrewenc  on two p o s i t i v e  notes ,  
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F i r s t ,  t he  dialogue should be c0ntinue.l t o  br ing about b e t t e r  awareness 

of these problems among research adminis t ra tors ,  and second, from t h i s  

dialogue an updated set of e t h i c a l  codes may be evolved to guide 

researchers  and research d i r e c t o r s  i n  t h e i r  newly recogni,td r o l e  a s  

a wjor inf luence i n  t h e  na t iona l  end world society.  



APPENDIX A 

PROBLEM AND METHOD 

Discussions regarding program planning f o r  t he  Nineteenth NCAR 

brought ou t  t he  i n t e r e s t  o f  s eve ra l  p a r t i e s  t o  undertake a research$ng 

summarizing, and i n t e r p r e t a t i o n  of t he  Proceedings of  t h e  previous 

eighteen Conferences. Dr. Robert Buchheim, t h e  Program Ohairman f o r  

t h a t  Conference, was inst tumental  i n  motivating t h i s  p ro jec t  by h i s  

s o l i c i t a t i o n  of  Conference C o d t t e e  members i n  February, 1965, for 

estimates o f  t h e  requirements of t h e  task.  

encouragement, a con t r ac t  proposal was made by the  Universi ty  of  

Delaware to t h e  National Aeronautics and Space Administration 

because of  i ts i n t e r e s t  and expanding program i n  studying the  

improvement of  R & I) Management. 

' Jnivers i ty  entered i n t o  NASA Contract NSB 08-001-010 on J u l y  1, 1965, 

With h i s  approval and 

The Space Administration and t h e  

The general  problem statement o f  t h i s  e f f o r t  was contained i n  

t h e  con t r ac t  proposal i n  these  terns: 
It is proposed t h a t  a program be i n i t i a t e d  to analyze,  d i g e s t  
and e d i t  i n t o  a s i n g l e  book-length manuscript t he  e x i s t i n g  
eighteen Proceedings of t he  National Conference on t h e  
Administration o f  Research. The manuscript to be prepared 
would comprise a systematic,  l o g i c a l  and se l f - cons i s t en t  
framework i n t o  which would be c a s t  the  v a s t  amaunt o f  
i n f o r w t i o n ,  ideas  and experiences r e l a t ed  i n  these  var ious 
Proceedings. 

Spec i f i c  t a sks  developed from t h i s  general  problem statement. 

To be of  max imum value,  t he  information, ideas ,  and experience i n  t h e  

Proceedings t e x t  w u l d  need t o  be brought together  ana' arranged 

according t o  c e r t a i n  subjec t  o r  "problem areas .  '' Furthermore, these 

sub jec t s  would have t o  be in tegra ted  i n t o  a coherent pa t t e rn  t h a t  

exhatisted as much as poss ib le  the  range of discourse throughout the 
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Proceeding@. Indexing t h e  Proceedings according Co the  sub jec t s  would 

be valuable  both f o r  r e t r i a v a l  o f  information during t h e  preparat ion of 

t h e  sunnnary, and l a t e r  f o r  t he  reader  who wished to  examine the  

Proceedings i n  more d e t a i l  a t  any point .  Discussion o f  these  ideas  with 

o t h e r  p a r t i c i p a n t s  i n  t h e  Conference confirmed and strengthened these  

concepts bf preparing t h e  summarization i n  such a way a s  a resource f o r  

p ro fes s iona l  zesearch adminis t ra tors  and scho la r s  i n  t h e  f i e l d .  

The s p e c i a l  problems o f  d i s t i l l i n g  an ordered and coherent set o f  

"prLnciples" from a d i f f u s e  and loose ly  constructed set o f  t a l k s ,  

addresses  and discussion. were approached by way of  t h e  sub-tasks i n  t h e  

following l i a t .  They were: 

1. Read and annotate  the  t e x t  o f  approximately 2000 pages. 

2. Gather " l i ke  terms" i n t o  a language f o r  research adminis t ra t ion.  

3. I d e n t i f y  r ecu r ren t  problem a reas  i n  t h e  text. 

4. Derive from the  problem a reas  and the  language an o u t l i n e  r e f l e c t i n g  
an ob jec t ive  d i g e s t  o f  t h e  Proceedings, r a t h e r  than using any 
preconceived ou t l ine .  

5. Gather, c o r r e l a t e ,  and index the  t e x t u a l  ma te r i a l  a s  re levant  t o  each 
of t h e  problem areas. 

6 .  Analyze and swmar ize  the  ma te r i a l  gathered i n  Step 5 i n t o  chapters .  

7. Edi t  chapter  d r a f t s  i n  consul ta t ion  with r ep resen ta t ives  from 
indus t ry  and government ( i n  order to preserve the  balance of  
inCerest  t h & t  has been p a r t  o f  t he  s p i r i t  of t h e  Conference from 
its incept ion) .  

8. Edi t  i n t o  f i n a l  d r a f t  and add preface,  index, and o t h e r  supplementary 
ma t er i a 1, 

Some comment is  appropr ia te  on the  methodology used i n  t h e  above 

subtasks. Because o f  t he  sheer  s ize  of  t he  task  of reading the  

eighteen volumes, dup l i ca t e s  of t he  pr in ted  Proceedings were secured 
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a s  working copies ,  so t h a t  notes  could he made d i r e c t l y  on the  pages. 

With t h e  mater ia l  i n  the  form of ind iv idua l  a r t i c l e s ,  i n s t r a d  of bound 

volumes, remarks on each subjec t  a rea  could then be grcuped f o r  review 

and comparison, I n  wr i t i ng  the  chapters  it was poss ib le  t o  take 

extensive excerp ts  without re typing  or t r ansc r ib ing ,  s i n c e  t h e  

dupl icated pages could be "blueipenc; led" and clippsCr i n t o  t h e  typed 

matter .  

The t a s k s  o f  gather ing and c o r r e l a t i n g  were aided by the  use of 

marginally-punched "ke:rsort" index ca rds  which sei ed as an 

informat ion- re t r ieva l  system f o r  br inging tobether  a a t e r i a l  on t h e  

var ious  problem areas .  Each o f  t h e  30C odd articles was encoded on a 

card, according t o  the  list of ca tegor ies .  The ca tngorfes  evolved 

from study o f  t h e  main top ic s  i n  each a r t i c l e .  

t o  b r i e f l y  ind ica t e  the  content  o f  each au thor ' s  p resenta t ion ,  i n  

lhus  it was poss ib l e  

terms of  h i s  sub jec t  mat ter ,  s t y l e  and scope. 

I n  wr i t i ng  a t o t a l  chapter ,  t h e  u t i l i t y  of  t h e  ke!ysc,rt a s  a 

mechanical a i d  seems evident .  Working from t h e  o u t l i n e  der ived from 

study of  t he  ma te r i a l  while t h e  keysort  cards  were being f i l l e d  out ,  

t h e  cards  were.sor ted for seve ra l  key ca t egor i e s  r e l a t e d  to  each 

chapter  topic.  I n  addi t ion ,  t he  prel iminary work f o r  t h e  manuscript 

has  provided an exhaustive index and guide t o  t h e  "problem areas" 

i d e n t i f i e d  i n  reading t h e  mater ia l .  The index provided i n  Appendix B 

w i l l  serve t o  guide those readers  who may wish t o  explore  t h e  

Conference Proceedings a t  g rea t e r  depth on p a r t i c u l a r  po in t s  which 

were too de ta i l ed  f o r  iriclusion i n  t h i s  summary. 



APPENDIX B 

INDEX TO N. C -  A. R. PROCEEDINGS 

Readers may wish to  consul t  o r i g i n a l  sources i n  t h e  Proceedings 

of t h e  National Conference on the  Administration o f  Research for 

information i n  mre d e t a i l  than it has been poss ib l e  t o  provide i n  an 

i n t e r p r e t i v e  sunmary. The following list of se l ec t ed  top ic s  with 

reference to authors ,  years ,  and page numbers i n  the  Proceedings is 

provided f o r  t h e i r  study and review. 
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Applied Research 

James C. Zeder 
1950, p.' 37 

Char le s Kimba 11 
1955, p. 88 

Ralph Sanders 
1960, p. 10 

Robert D. Calkins 
1960, p. 19 

Leonard S. S i l k  
1960, p. 30 

Lloyd C. Harriot 
1961, p. 78 

Baskc Research 

Frederick C. Lindvall 
1949, p. 23 

Lawrence A. Hyland 
1949, p . 42 

Harold K. Work 
1952, p. 41 

Ralph A. Morgen 
1952, p. 48 

Fr i tz .  A. F. Schmidt 
1952, p. 54 

E. R. Piore 
1952, p. 90 

Earl P. Stevenson 
1954, p. 85 

Maurice Nelles 
1954, p. 87 

Randolph T. Major 
1954, p.  89 

Ralph Bow 
1954, p. 91 

Alex. Stewart 
1954, p.  92 

Robert W. Cairns 
1955, p. 83 

H. Guyfotd Stever 
1955, p. 96 

Lawrence R. Hafstad 
1956, p. 121 

Willard F. Libby 
1957, p. 94 

DeWitt Stet ten,  Jr. 
1957, p. 105 

T. Keith Glennan 
1957, p. 118 

David M. Gates 
1957, p. 124 

Lyle W. Smith 
1957, p. 134 

Watson Davis 
1957, p. 143 

Blaine B. Wescott 
1957, p. 144 

W. 0.  Baker 
1957, p. 147 

Harold K. Work 
1958, p. 16 

T. M. L inv i l l e  
1958, p. 65 

Bruce S. Old 
1958, p. 65 

Wayland G r i f f i t h  
1959, p. 14 

John.1. Thompson, Sr. 
1964, p. 1 
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J. William Hinkley 
1964, p.  39 

G. Congdon Wood 
1964, p. 43 

Dwight E, Gray 
1947, p. 45 

C, Guy Suits 
1948, p. 22 

Everett C. Hughes 
1952, p. 1 

H. N. Stephens 
1952, p. 90 

Howard G. Vesper 
1954, p. 57 

Heltnut E. Landsberg 
1954, p. 61 

Lloyd C. Harriot 
1961, p. 78 

Communications, external 
(See also Dissemination of Research Results) 

Edward U. Condon 
1947, p. 67 

Paul R. Beall 
1952, p. 7 

Paul R. Beail 
1954, p. 53 

Norris E. Bradbury 
1954, p. 62 

Oscar C. Maier 
1955, p. 89 

Burton W, Adkinson 
1961, p. 72 

Conflict-of-interest 
----u_- 

Norbert A, Schlei 
1962, p. 43 

Wayne A. R, Leys 
1962, p.  49 

Edward S Jamieson 
1962, p. 53 

Eugene G. Fubini 
1963, p. 82 

George Kistiakowsky 
1964, p ,  9 

Maurice Nelles 
1954, p,  87 

Ernest M. Allen 
1962, p. 28 

J. Willgam Pocock 
1962, 30 

Arthur C, Omberg 
1962, p. 36 

MorrQs Pollard 
1962, p. 39 

Edward S. Jemieson 
1962, p. 53 

Contracts 

Albert E, White 
1948, p. 31 

Paul D. Foote 
1950, p. 20 

W. K, Pierpont 
1950, p. 58 

Louis C. McCabe 
1953, p. 33 
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Ralph A. Morgen 
1955, 9 .  19 

Herbert A. Shepard 
1957, p. 7 

Allen Abrams 
1955, 49 

We D. Lewis 
1957, pa  15 

Morris T. Carpenter 
1955, p. 77 

Joseph H. McPherson 
1957, p. 2 1  

John H. Richardson 
1955, pa  80 

Calvin W. Taylor 
1963, p ,  106 

\-iillian; 0; Da8j.s' 
1955, p. 85 

Creativity.  organizational 
conf l i c t  an 

Thomas J. Ki l l ian  
1955, p. 87  

David A. Emery 
1956, p. 18 

Thomas Meloy 
1956, p. 28 

Chris Argyris 
1957, p. 53 

Kenneth r! Endicott 
1959, p. 55 

William B. McLean 
1959, p. 24 

Shir ley A. Johnson, Jr. 
1960, p. 80 

E, R. Piore 
1959, p. 34 

William B. McLean 
1961, p. 52 

Frederick L. Ashworth 
1962, p. 72 

Haldon E. Leedy 
1961, p. 62 

Donald C ,  Pelz 
1963, p. 97 

Donald G. Marquis 
1963, p i  115 

Education 

E r i c  A. Walker 
1956, p. 46 Robert L. Hopper 

1964, p. 16 
C. R. Carpenter 

1956, p. 47 John W, Dawson 
1964, p. 65 

Samuel Rezneck 
1959, p. 18 Creat i v i t 9 ,  i den t i  f €cation and def in i t ion  of 

Howard W. Johnson 
1956, p. 54 

Richard G.  Folsom 
1962, p. 4 

Rensis Liker t  
1956, p. 59 

Monroe W, Kriegel 
1962, p. 4 

Maurice S, Gjesdahl 
1956, p.  85 

John W, Macy 
1962, p,  12 
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b'illiam L, Ever i t t  
1362, p.  17 

Charles V. Kidd 
1960, p. 82 

Richard H. Bolt 
1963, p a  15 

Alexandro Zaffroni 
1961, p. 7 

Chester M. Alter 
1963, p. 29 

Harry E. Warmke 
1961, p. 10 

Gordon S. Brown 
1963, p. 35 

Arturo Rogue 
1961, p. 14 

Eric A. Waiker 
1964, p. 29 

Alexander King 
1961, p. 27 

Foreign research, study of David C, Minton, Jr. 
1961, p.  32 

LeSlie E. 8imbn 
1947, p. 109 Winston E. Kock 

1961, p. 38 
H, F. Brien Fane 

1952, p. 80 Jesse D. Perkinson , Jr . 
1961, p. 40 

John J, Green 
1954, p. 30 Alexander King 

1961, p. 116 
David M. Gates 

1957, p. 124 W i l l i a m  A. W. Krebs 
1963, p. 46 

Donald F. Chamberlain 
1958, p. 113 Foundations, p r iva te  

A. B. Kinzel 
1958, p. 120 

Ralph A. Morgen 
1955, p. 19 

S i r  Robert Watson-Watt 
1961, p. 116 

Harper Woodward 
1956, p. 102 

Foreign research. U. S. involvement i n  

F r i t z  A. E'. Schmidt 
1952, p. 54 

Ora C. Roehl 
1956, p. 107 

Joseph W. Barker 
1956, p. 117 

M. H, Trytten 
1952, p. 92 Haldon E. Leedy 

1961, p, 62 
Lyle W. Smith 

1957, p. 134 F. Emerson Andrew$ 

J. William Bidkley 

1964, p,  36 

1964, p,  39 

Myron L. Koenig 
1960, p.  1 
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Clifford C. Furnao 
1955, p ,  94 

G.  Congdon Wood 
1964, p .  43 

H. Guyford Stever 
195.5, p ,  96 

Lloyd N. Morriset t  
1964, p.  46 

Merrill M ,  Flood 
1956, p.  9 

Future o f Reseixch- -Ob t ec t ive s and 
Project  ions 

H. P. Hammond 
1947, p.  15 

Maurice Holland 
1956, p,  13 

Harold Gershinowit z 
1958, p.  11 

Franklin 0. Carro l l  
1948, p. 41 

Lawrence A. Hyland 
1949, p. 42 

Harold K. Work 
1958, p ,  16 

Arthur R. Lyt le  
1958, p,  60 

T. H. Vaughn 
1950, p. 1 

Albert E. Lombard, Jr. 
1950, p. 48 

W. S. Carlson 
1958, p. 76 

John B, Medaris 
1959, p,  3 

B. K. Holloway 
1952, F. 1 G  

Abe S i lve r s t e in  
lC29, p ,  10 

Carey H. Brown 
1952, p. 76 

Raymond H. Ewe11 
1959, p. 1 2  

Donald H. McLaughlin 
1953, p. 1 

Ralph Sanders 
1960, p .  10 

George D. Humphrey 
1953, p. 7 

Robert D. Calkins 
1960, p ,  19 

E,  R. Piore 
1953, p .  11 

Leonard S. Si lk  
1963, p ,  XI 

Erfc A. Walker 
1960, p.  36 

Walter H. Verdier 
1954, p ,  70 

Robert W,  Buchheim 
1960, p.  41  

J. Willian Buchta 
1955, p.  45 

Howard A. Wilcox 
1960, p. 47 

Thomas H. Johnson 
1955, p. 64 
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Carsten Steffens 
1360, p. 73 

Morris T. Carpenter 
1955, p .  77  

Burton W. Adkinson 
1961, p. 7 2  

John H, Richardson 
1955, p.  80 

William 0. Davis 
1955, p.  85 

Martin L, Ernet 
1961, p.  82 

James A. Rafferty 
1961, p.  88 

Thomas J. Ki l l ian  
1955, p. 87 

Robert W. Buchheim 
1960, p.  41 

Raymond J. Woodrow 
1962, p. 83 

Wayland C. G r i f f i t h  
1962, p.  86 

James McCormack 
1961, p .  47 

Haldon A. Leedy 
1961, p.  62 

Gordon S. Brown 
1963, p,  35 

Chauncey S t a r r  
1963, p. 57 

William D. Carey 
1963, p. 42 

Donald W. Col l ie r  
1963, p. 64 

Robert L. Hopper 
1964, p.  16 

Government Research 

Franklin 0.  Carrol l  
1948, p.  41 

Earl  Ubell 
1964, p. 12 

Eric A. walker 
1964, p.  29 

Ra??h A. Sawyer 
1951, p .  58 Lloyd N. Morrisett 

1964, p. 46 
W, Whitman 

1952, p. 64 Government Relations t o  Research 

E. 2. Piore 
1953, p. 11 

Eric A. Walker 
1951, p ,  18 

Louis C. McCabe 
1953, p. 33 

Donald H, Loughridge 
1955, p. 61 

Byron T. Shaw 
-:53, p.  52 

Donald L. Put t  
1955, p ,  61 

Frederick R. Furth 
1955, p. 9 

Thomas H, Johnson 
1955, p, 64 
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Raymond H. Ewe11 
1959, p. 12  

Raymond H, Ewe11 
1955, p. 40 

H. Guyford Stever 
1955, p .  96 

Douglas Dow 
1960, p .  75 

History of Science & Tecnnology Norman T. Ball  
1958, p. 30 

A l b e r t  E ,  While 
1948, p.  31 Tracy S. Vorhees 

1958, p1  109 
AogalQ, &.: Putt1 ,. 

1955, p .  61 John B. Medaris 
1959, p.  3 

Clifford C. Fv.rnas 
1955, p. 94 William B, McLean 

1961, p. 52 
Karl L, Van Tassel 

1964, p. 104 Government-Industry RelaZions 

Daniel P. Barnard 
1955, p. 25 

Industry Research 

Maurice Ha 1 l a t d  
1947, p-  17 Allen Abrame 

1955, p. 49 
2. C ,  Green 

1950, p. 81 George Glockder 
1958, 2. 40 

Donald H, McLaughlin 
1953, p1 1 Fred R. Cagle 

1964, p.  87 
Dean E. Wooldridge 

1S53, T. 23 Government-University Research 

Earl P. Stevenson 
1953, 9.  51 

Xugh L. Dryden 
1949, p. 34 

Thomas J. Kil l ian  
1950, p. 70 

E. Doer Reeves 
1955, pI  90 

C. I. Johnson 
1958, p.  70 

Alan T, Waterman 
1951, p. 65 

E. R, Piore 
1959, p. 34 

Ralph A. Morgen 
1955, p. 19 

J. W i l l i a m  Buchta 
1955, p. 45 

Winston E. Kock 
1961, p. 38 

Albert C ,  Hall  
1961, p. 67 

Robert B, Brode 
1958, p. 25 
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Donald W. Collier 
1963, p.  64 

Kenneth H. Klipstein 
1954, p. 42 

Howard L, Richardson 
1954, p. 44 

Elmer P. Wheaton 
1963, p. 70 

Blaine B. Wescott 
1954, p. 45 

J. William Pocock 
1964, p. 102 

Merrill M. Flood 
1956, p. 9 

George H. Lesch 
1964, p. 109 

k'illard I?. Libby 
1957, p. 94 

Seymour Or lo f sky 
1964, p. 116 

Albert C. Hall 
1958, p. 60 

Richard H. Gale 
1964, p. 118 

Arthur R. Lytle 
1958, p. 60 

Organization and Management 

Leslie E. Simon, 
1947, p. 109 W. S. Carlson 

1958, p. 76 
Oscar C. Maier 

1948, p. 17 Merritt A. Williamson 
1958, p. 91 

c. ti. suits 
1948, p. 22 Donald F. Chambxlain 

1958, p. 113 
Albert E. White 
!948, p. 31 A. B. Kinzel 

1958, p. 12G 
Gerald A, Rosselot 

1948, p. 63 Louis Michelson 
1959, p. 16 

John C. Flanagan 
1950, p. 41 William B. McLean 

1959, p. 24 
Albert Lombard, Jr . 

1950, p. 48 Ira J. Karr 
1959, p. 26 

R. D. Stevens 
1950, p. 53 David B. Hertz 

1959, p. 30 
R. 3. teeger 

1950, p.  57 Merritt A. Williamson 
1959, p. 36 

Peter V, Norden 
1959, p. 40 

James B. Austin 
1854, p. 41 
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Personnel James T. Grey 
1959, p. 47 

Howard A. Wilcox 
1960, p. 47 

Albert F. Siepert  
1962, p. 61 

Wernher von Braun 
1962, p. 63 

Thomas P. Carney 
1962, p. 77 

Wayland C. G r i f f i t h  
1962, p. 86 

Kenneth 6. McKey 
1963, p. 59 

Eugene G. Fubini 
1963, p. 82 

Donald C. Pelz 
1963, p. 97 

Donald G. Marquis 
1963, p. 115 

Karl R. Van:Tassel 
1964, p. 104 

John R. Brown, Jr. 
1964, p. 111 

Patents 

L. Warrington Chubb 
947, p. 59 

Altert E. White 
1948, p. 31 

Archie M. Palmer 
1949, p. 50 

Joseph W. Barker 
1956, p. 117 

Donald W, Col l ie r  
1963, p. 64 

Albert W. Hull 
1947, p. 47 

Ernst Weber 
1948, p. 45 

Ralph D. Bennett 
1948, p. 50 

Harold B. Richmond 
1948, p. 57 

Norman A. Shepard 
1951, p. 51 

Carey H. Brown 
1952, p. 76 

Thomas A. Marshall, Jr. 
1952, p. 78 

H. F. Brien Fane 
1952, p. 80 

M. €I. Trytten 
1952, p. 92 

Thomas Meloy 
1956, p. 28 

Howard W. Johnson 
1956, p. 54 

Rensis Likert 
1956, p. 59 

G, E, Moore 
1956, p. 65 

yj 1 i.ai-. G P ’ v ~  S. 

195G, p. 79 

Maurice S. Gjesdahl 

Charles L. Cr i tchf ie ld  

1956, p. 85 

1956, p. 91  

Herbert A. Shepard 
1957, p. 7 
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W. D. Lewis 
1957, p. 15 

3oseph H. McPherson 
1957, p. 21 

Albert F. Siepert 
1957, p. 31 

Arnold F. Kaulakis 
1957, p. 43 

Robert D, Huntoon 
1957, p. 46 

Chris Argyris 
1957, p. 53 

Richard B. Kershner 
1957, p. 77 

Raymond M. Haines 
1957, p. 83 

Arturo Roque 
1961, p. 14 

Personnel Seaaction 

Albert W. Hull 
1947, p. 97 

C. Guy Suits 
1948, p. 22 

Ernst Weber 
1948, p. 45 

Ralph D. Bennett 
1948, p. 50 

Harold B. Richmond 
1948, p. 57 

John C. Flanagan 
1951, p. 71 

Ralph Bown 
1954, p. 91 

Merrill M, Flood 
1956, p, 9 

Calvin W. Taylor 
1963, p. 106 

Personnel. Training of 

Albert W. Hull 
1947, p. 97 

Ernst Weber 
1948, p. 45 

Ralph D. Bennett 
1948, p. 50 

George D. Humphrey 
1953, p. 7 

Raymond M. Hainer 
1957, p. 83 

Monroe W. Kriegel 
1962, p. 4 

John W. Macy 
1962, p. 12 

Richard H. Bolt 
1963, p. 15 

Eric A. Walker 
1964, p. 29 

Personnel; Manpower problems 

Norman A. Shevard 
1951, p. 51 

Carey H. Brown 
1952, p. 76 

Thomas A. Marshall, Jr. 
1952, p. 78 

Eric A. Walker 
1954, p.  23 
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Thomas Meloy 
1956, p.  28 

8antryA4; i$cYlodC: ' - < c: 
1947, p. 73 

Charles L. Cr i tchf ie ld  
1956, p.  92  

Oo&ar.Ccc.MaEer: * :: : 
1948, p. 1 7  

R a p n d  H. Ewe11 
1959, p. 12 

C. Guy Sui t s  
1948, p.  22 

Albert M. Stone 
1963, p. 5 

Gerald A. Rosselot = 

1948, p. 63 

Richard H. Bolt 
1963, p. 15 

T. H. Vaughn 
1950, p. 1 

Eric A. Walker 
1964, p. 29 

W, A. Lazier 
1952, p. 59 

Personnel. A t t i t i i d e s  of 

Raymond B. Allen 
1953, p. 30 Alex. Stewart 

1954, p. 92 
Howard W. Johnson 

1956, p. 54 Louis Michelson 
1959, p. 16 

Rensis Liker t  
1956, p. 59 James T. Grey 

1959, p. 47 
Albert  F. Sieper t  

1957, p. 31 Frederick L. Ashworth 
1962, p. 72 

Am014 F. Kaulakis 
1957, p. 43 Thomas P. Carney 

1962, p. 77 
Robert D. Huntoon 

1957, p. 46 Public Relations 

Allen W i l l  Har r i s  
1951, p. 35 

W i l l i a m  B. McLean 
1959, p. 24 

Elmer P. Wheaton 
1963, p. 70 

G. Edward Pendray 
1951, p. 38 

John F. Vicbory 
1951, p. 4 1  

Proiect Organization 

Reginald L. Jones 
1947, p. 27 George W. Gri f f i t h ,  Jr. 

Victor J. Danilov 
1956, p. 68 

1958, p. 84 
G. H. Young 

1947, p. 33 
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Frederick Se i tz  
1963, p. 6 

1964, p. 1 
John I. Thompson, Sr. 

George B. Kistiakowsky 
1964, p. 9 

Earl Ubell 
1964, p. 12 

Physical F a c i l i t i e s  (see Research Parks) 

Walter H. Verdier 
1954, p. 70 

Alfred R. Johnson 
1954, p. 74 

Ralph Walker 
1954, p. 76 

Cl i f ford F. Rassweiler 
1954, p. 77 

Henry A.. c Schads 
1947, p. 73 

Paul D. Foote 
1947, p. 81 

T, H, Vaughn 
1950, p. 1 

E. h e r  Reeves 
1950, p. 10 

Donald H. 'aughridge 
1950, p. 14 

2aul D. Foote 
1950, p. 20 

W, H. Martin 
1951, p. 6 

M. H. Stone 
1951, p. 10 

Lawrence A. Hyland 
1951, p. 26 

W, A. Lazier 
1952, p. 59 

Henry J. Masson 
1952, p. 69 

L. M. Currie 
1952, p a  91 

Allan H. Mogenson 
1954, p. 39 

Harper Woodward 
1956, p. 102 

0. C. Roehl 
1956, p. 107 

Joseph W. Barker 
1956, p. 117 

Lambert L. Lind 
1958, p. 7 

Harold Gershinowitz 
1958, p. 11 

Harold K. Work 
1958, p. 16 

T. M. Linvi l le  
1958, p. 65 

Louis G. Dunn 
1959, p. 7 

Kenneth E. Boudding 
1960, p. 66 

Arthur A. Brown 
1951, p. 1 
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Research Director. ro l e  of M. H. Stone 
1951, p. 10 

James C. Zeder 
1950, p. 37 John C. Flanagan 

1951, p. 7 1  
Albert A. Lombard, Jr. 

1950, p. 48 Raymond H. Ewe11 
1955, p. 40 
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