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I NNOVATI ON AND MARK ET STRU CTU RE : A SURVEY 


EXE CU T IV E  SU MMARY 


Some cr i t i cs h a ve po i n ted to t h e  de t e r i ora t i o n  i n  the 

i n t e rna t i onal comp e t  i t  i ve n e s s  of seve ral u.s. i n du s t r i e s du r i ng 

t h e  pas t  de cade a n d  a rgu ed t h a t  th e re i s  an a s s oc i a t i on be twe e n  

t h e s e  i n te rn a t i onal t rade problems a n d  a n t i  t ru s t  pol i  cy ;  i t  i s  

alle ge d  th at a n t  i t ru s t  pol i  cy h a s  a n  a d ve rs e  i mp a ct on dome s t i c  

i n nova t  i ve a c t  i vi ty . Th i s  argume n t  i s  premi s ed o n  the beli e f  t h a t  

t h e  recent t rade p roblems are d u e  prima r i ly t o  poor R .  & D .  

p e rf orma n c e .  Obvi ou sly , t h e re are o t h e r  f a ct ors that a f  f e c t  th e 

e xp o r t/ i mp o r t  record o f  u.s. i n du s tr i e s  ( s uch a s  e xch a nge ra tes, 

c omme r c i  al poli c i e s o f  the u.s. a n d  i t s  trad i  n g  p a r t n e rs , and 

p ol i  c i e s  by va r i ou s  cou n t r i  e s  to prop up or s ubs i d i  z e  part i cula r  

i n du s t r i  es )  . Mo re i mp o r t a n tly , the a rgume n t  i s  fou nded on the 

b el i  e f  th a t  ( 1 )  recent R.  & D .  e f  forts h ave b e e n  redu c e d  and ( 2 )  

t h at th i s  redu c t  i o n  i s  d u e  to a n t i  t ru s t  pol i  cy .  Ar e th es e two 

b el i  e f s  s uppor t ed by the f act s? 

Al t h ough th e re i s  l i t tle d i  spu te that la bor produ c t i vi ty a n d  

n um b e r  of pa t e n t s  i s s u e d  i n  the Un i t ed S t a t es h ave d e cli ned i n  

r e  c e n t  yea rs, part i cula rly s i nc e  1 9  7 4 ,  i t  i s  not cle ar wha t  t h e  

r oot ca u s e s  of t h e  i nnova t  i o n  problem a re .  I n nova t  i o n ,  by qe f i -

n i  t i on, i s  the d e velopme n t  and i n t rodu ct i on o f  new produ c t s  and 

p rodu c t  i on t e ch n i q ue s .  Cl e a rly , d e c i  s i ons to i n nova t e  are 

i nve s tme n t  d e c i  s i on s -- c u rre n t  e xp e n d i  t ures a re ma de with the hop e 
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o f  future payo f f s  . Furthermore , introduct ion of innovations often 

requires the construct ion of new pl ants and equ ipme nt . There fore , 

the same broad factors that have recent ly inh ib ited general 

i nve stment ( uncertainty about in flation , high unemp loyment, and 

low savi ng ) are also exp e cted to retard innova tion act ivity . How

eve r ,  it is  s t i l l  pos s ible , as some critics claim ,  that antitru st 

pol i cy hampers innova tion independently of the s e  other factor s .  

I n  part i cu l a r ,  fol lowing the lead of Joseph S chumpete r ,  

theoretical arguments have been deve lop ed that predict that large 

f irms and monopoly power are conducive to innovat ion . Howeve r ,  

s ince other theoretica l argument s have been of fered that 

contradi ct the " Schumpeterian" pos i t ion , emp i r i c a l  study is  

nec e s s ary to reso lve the i s sue . 

While there i s  an e xtens ive emp ir i cal lit erature on the rela
' 

t ionship between innovation, f i rm s iz e  and monopoly powe r ,  thi s  

body o f  evidence doe s not support many strong ge neral conc lu s ions . 

I nnova tion is  a comp l e x  p rocess characte rized by a high degree of 

uncertainty and involve s  a s equence of comp l eme ntary s tage s ,  

begi nning with invent ion , proceedi ng through deve lopme nt and first 

comme r c ializ ation, and f inishing with di f fu s  ion of  the invent ion 

throughout the economy . It i s  a ve ry di f f icu l t  task to sort out 

the re lationships betwe en the s uc c e s s  ive s tage s of the innovat ion 

pro c e s s  and to ident i fy the ma rk et structures that are mos t  

condu c  ive t o  e f fic ient comp letion of the activi t i e s  associated 


with the di ffe rent stage s ( as s umi ng s uch re lat ionships exi st )  . 
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Economi sts have been hampered in their e f forts by formidable con

c ep tual and measurement problems . The s e  problems are especially 

s eve re for econometric studies  cove r ing a cros s section of 

i ndustries . One particularly thorny problem i s  the lik e ly inter

r e l ationsh ip through time of ma rket structure and innovation . 

S eve ral recent theoretical work s sugge s t  that innova tion and 

market concentrat ion are high ly inte rdependent , i f  not j o  intly 

determi ned by other indu s try characteristics . Unfortunate ly , 

e conometric s tudies of thi s  is  s ue are only now eme rgi ng . 

The conc lu s ions that can be of fe red at th is time are 

p rovi s iona l gu ide line s  and rely heavi ly on the resul t s  of case 

s tudi e s  of particu l  ar inventions or series  of inve ntions in a 

g i ven i ndu stry . Fi r s t ,  the S chumpeter ian propos ition that large 

f i rms and/or monopoly power are nec e s s  ary for or are most condu 
I 

c ive for innovat ion doe s not gene ral ly hold . The re are severa l 

e xamp l e s  of f i rms that we re initially sma l l  and grew due to 

e xt reme ly suc c e s s  ful innovat ions ( e . g .  , T exas I ns truments and 

X erox )  • Second , sma l l  f i  rms usua l ly provi de the best envi ronment 

for the inve ntion of new produ ct s  or production proce s s e s  . How

eve r ,  at lea s t  in some case s ,  sma l l  f i  rms need the support of 

l arge r organiz ations to subs equently deve lop and comme rcialize 

their inve nt ions . Th i rd ,  sma l  l e r  firms are often mo re e f  fic ient 

i n  R .  & D. than large r f i rms for thos e  pro j e ct s  that are unde r-

taken by both sma l l  and large f i rms . But ve ry large R. & D .  pro j 

e ct s  may be beyond the reach of sma l l  f i  rms . Fourth ,  atomi stic 
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indu stries  and carte lized indu stri e s  gene ra l ly provi de unfavorable 

ma rk et structures for the deve lopment and comme rcial ization of new 

products and proces se  s .  Fina l ly ,  after a new product or proce s s  

has be en introduced , re lative ly sma l l  f i  rms are typica l ly mo re 

alert to adopting the innovation , thu s  facil itating the di f fu s ion 

o f  the innovation throughout the economy . 

The s e  emp i rica l f i ndi ngs sugge st that in ge ne ra l ,  antitru st 

policy doe s not hamper innovation s ince la rge firms and mo nopoly 

are not invariably necessary for innovation . Indeed , by chal leng

i ng attempts by leading f i rms to carte lize  the i r  indu stries , it is  

expected that antitru st policy wi l l  p romote innovation . Howeve r ,  

antitru st po licy must be alert to the pos s ibi lity that in some 

instances a large f i rm with s igni f icant mo nopoly power may be a 

vigorou s innovator . Recent antitru st decis ions indicate that 
l 

antitru st authorities  are increas ing ly cogn izant of the importance 

of a f i rm '  s innovation performance and , mo reove r ,  encou rage such 

e f forts . 

The imp lication of the s e  findings for antitru st policy is 

e s s entia l ly that the innovationa l per forma nce of a f i rm or 

indu stry needs to be a s s e s  sed on a cas e-by-case bas is  . Wh ile 

there i s  no fou ndation for the presumption that large fi rms and/or 

monop o ly powe r are genera l ly nece s s a ry for innovation, it is 

pos s ible that in some ins tances a domi nant firm i s  a superior 

innovator . Additiona l ly ,  it is  pos s ible that sma l l  and large 

f i rms play a comp l eme ntary ro le  in the innovation proce s s  in some 
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i ndu s t r i es--s m a  l l  f i  rms are b e t t e r  s ou r c e s  of i nve n t  i o n  bu t nee d 

t h e  s u pport of large f i  rms to s uc c e e d  i n  le ngt hy and e xp e ns i ve 

d e velopme n t  work . F u r t he rmor e ,  the i nnova t i on re cord o f  ma ny 

i n ve n t i ons reve als a n  i nt r i  c a t e  i n t e rrela t i on s h i p  b e tw e e n  ve rt i c

ally rela t e d  i ndu s tr i e s wh e re a s upply i ng i ndu s try de ve lop s new 

p rodu c t s  or t e ch n i q ue s  t h a t  are s ubs eq u e n tly purch a s e d  and p u t  to 

u s e  by f i rms in u s e r  i ndu s tr i e s . An appra i s al o f  i nnova t  i on 

p e rf orma n ce i n  s ome o f  t h e s e  c a s e s  reve als t h a t  th e s ou r ces of 

i n nova t  i on are f i rms that ope r a t e  i n  conce n t r a t e d  i ndu s tr i es , b u  t 

t h e  f ull b e n e f  i t s of the i nnova t  i on d e p e n d  o n  t h e  i n t e ract i on 

b e tw e e n  th e s e  f i rms a n d  buyer/u s e r  f i rms t h a t  f req u e n tly ope ra t e  

i n  u n co n ce n t ra t ed i ndu s tr i e s .  La s tly , a n t  i t ru s t  pol i cy should 

mo n i t or ba rr i e rs to e n t ry th a t  r e s  ult f rom i ndu s tryw i de re s t r i  c-

i o ns c r e a t e d  by e x i  s t i ng f i rms or r e gul a t ory a u th or i  t i e s , s i n c e  

I 
n ew f i rms are e xp e ct ed to e xp e d i  t e  t h e  d i  f f u s  i on o f  i n nova t  ions . 

F i  nally , i n  a n t  i t ru s t  ma t te rs . t h a t  i n volve i n t e rna t i onal com

p e t i t i on a n d  mult i na t  i on al ma rk e t s ,  i t  i s  p a rt i cula rly impor t a n t  

t o  a n aly z e  t h e  me r i t s of t h e  i n nova t  i on i s s ue on a c a s e-by-c a s e  

b a s  i s .  Th e e f  f e ct on comp e t i t  i on a n d  e f f  i c i e nt ma rk e t  ope ra t i on 

i n  i n te rna t i on al c a s es c a n  only be d e t e rmi n e d  by re cogn i z i ng t h e  

i ns t  i t u t i onal a r ra nge me n t s  abr oad, i n clu d i n g fore i gn gove rnme n t  

p ol i  c i e s , th a t  alt e rna t i vely subs i  d i  z e  or re gula t e  i nnova t  i onal 

p e rf orma n ce by f or e i gn f i rms . Th i s  i n t rodu c e s  an addi t i onal 

d ime n s  i on i n  a n aly z  i ng a n t i  t ru s t  c a s e s  and pos e s  s i gn i  f i ca n t  

c h alle nge s, s i n c e  i n f o rma t  i on abou t s u ch i s s u e s  app e a rs t o  be 

me a ge r  and d i  f f i cult to obt a i n .  

- v i  i i 



I NNOVAT I ON AND MARK ET STRUCTU RE : A SURVEY 

Mor r i  s E .  Mo rkre 
S t a f f  Ec o n omi s t  

B ur e a u  o f  Economi cs 
F e d e ral Trade Commi s s  i o n  

I .  I NTRODUCT I ON 

Con c e rn ove r th e re ce n t  de cl i ne i n  produ c t  i vi ty a n d  t h e  

wors e n i  ng t r a d e  p e r forma n ce of seve ral i ndu s tr i e s has be e n  l i  nked 

by c r i  t i cs of an t i  t ru s t  pol i cy to a d ve r s e  imp a c t  an t i t ru s t  pol i cy 

i s  a lleged to h ave had on th e i n nova t  ive a c t  i v i  ty of u.s. f i rms . 

W h  ile th e re i s  e v i  d e n ce to i nd i  c a t e  t h a t  i nnova t i ve a c t  i v i  ty has 

l e  s s e ned ! a nd that fore i g n  cou n t ries have narrow e d  the gap be twe e n  

1 F o r  e xample ,  a r e c e n t  s t udy reports th a t  R .  & D .  spe nd i  ng rela
t i ve to Gros s Dome s t i c  Produ c t  ( G DP ) f e ll f rom 2 . 6  7 per ce n t  i n  
1 9 6 0  to 2 . 3 2  pe rce n t  i n  1 9  7 9  and num b e r  o f  p a t e n t s  i s  s u e d  t o  u.s. 
n a t i  onals f ell f rom 5 4  , 6 0 0  i n  1 9 6 6  to 4 1 ,  2 0 0  i n  1 9  7 8  . I n  con
t r a s  t ,  the ra t i o  of R .  & D. spendi ng to G DP ros e be twe e n  1 9  6 0  and 
1 9 7  9 i n  s e ve ral o f  the ma j or t rad i ng part ne r s of th e Un i t ed S t a t e s  
( a n e x c e p t i on wa s t h e  Un i t ed K i  ngdom )  . Joh n W .  Ke nd r i ck ( 1 9 8 1 )  , 
" I n t e rn a t  i on al Comp a r i  sons of Re c e nt Produ c t  i v i  ty Tr e n ds , "  

( Ame r i  c a n  En t e rp r i s e  C o n t emp orary Ec onomi c Problems 19 81 
I n s t i t u t e ) , pp . 1 5  8 , 1 6  5 • 



the ir product ivity and u.s. produ ct ivityl it is  not c l  ear what the 

2root causes  of these change s are . Inflation, high unemployment , 

a drop in savi ng as a percent of GNP,  tax raws , a dec l ine in 

Federa l Government support for res earch and deve lopment, and an 

increase of environme nta l and other cos tly regu la  tions probably 

a l l  have contr ibuted to the dec l  ine in innova t ion . Furthermore , 

1 Us ing one broad me asure of labor produ c t ivi ty , rea l Gros s 
Dome s  tic Product per emp loyed p erson, K endrick ( 1  9 8 1  , p .  1 3 6 )  
f inds that betwe en 1960  and 1 9 7 9  , J apan and f ive ma j or European 
countri es increas ed the ir labor produ c t ivi ty re lative to the 
U n  ited States . He sugge s ts ( p  . 1 6 1  ) that an important reason for 
a narrowing of the product ivi ty gap wa s a re sult of a catching up 
by other countries to the technologi cal  leadership pos it ion 
ach ieved by the United S tates  . Th i s  catch i ng up was fac i l i  tated 
by several factors , inc luding fore ign direct inve stme nt and jo int 
pro jects , l i  cens ing of patents ,  performance of R. & D .  abroad by 
u.s. firms , personne l exchange s ,  and teach ing and tra ining . The 
narrowing of the techno logi cal gap between the United States and 
other indu s tra lized countries large ly re flects the di f fus ion of 
k nowledge and know-how international ly .  In the fdture , with a 
narrower technologi cal  gap betwee n  the United S tates and other 
industri alized cou ntries , it is  l ik e ly that fore ign countr ies 
w i  l l  f ind it more di f ficu lt to ma intain h igher produ ctivity growth 
rates than the United States  , because imi tation i s  probably eas ier 
than inve nt ing and introduc ing new products and produ c t ion 
me thods . 

2 Moreover,  there are recent indi cations that the innovat ion 
problem has l e s  s ened , that innova tional act ivi ty in the United 
States is increas ing . For examp l e ,  
September 198 1  , p .  1 )  reports that 
ng the ir support for bas ic research . 
1 980  , p .  7 9 )  notes that a survey of 
that many f irms plan to boost R. & D .  in large part becaus e  the 
cha l lenge s and opportunities op ened up by recent deve lopments in 
microe le ctron i cs . One of the areas in which new technologi cal 
breakthroughs in s i  l i con ch ips ( e . g .  , the 1 6 -bit mi croproce s sor)  
are e xpected to have a s ign i  f i cant imp act i s  in production sys tems 
and inc lude s new devi ces  like programable robots .  Genera l Motors , 
for examp le ,  reportedly plans to spend over $ 1  b i l  l ion by 1990  to 
insta l l  more than 14  , 000 new indu s trial robots in its product ion 
l ines ( Economi s t ,  29 August 19 8 1  , p .  7 1 )  . 
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Berkey 

Pol icy 

the e xport- import record of u.s. indu s tries i s  s ens itive to such 

influ ence s as exchange rate s ,  comme rcial policies of the United 

S tate s and its tradi ng partners , and polici es  of va riou s  countries 

to prop up or subs idi z e  particu l  ar indu stries . The we ight to 

attach to antitru st in the debate abou t the i nnovat ion problem i s  

unclea r .  Nonethe le s s ,  s ince some critics are pers uaded that anti

tru s t  policy has been harmf u l  to innovat ion, it is  important to 

addre s s  the is  sue of how antitru s t  may affect the incent ive and 

the abi lity to innova t e .  

Today ' s  ant itru s t  policy re flect s the point ma de by many 

comme ntators : it is vi tal that ant itru s t  pol icy not unde rmi ne the 

de s i  re and abi lity of f i rms to innovate . As Areeda and Turner 

( 1  9 7 8  ) point out ,  

The economi c ob ject ive o f  a pro-comp etitive 
pol icy is to ma ximi ze consume r economict 
welfare th rough efficiency in the use and 
a l  locat ion of scarce resource s ,  and vi a 
progr e s s ive nes s in the deve lopme nt of new 
product ive techniques and new products that 

lput thos e resou rce s to better u s e .  

Th is  economic ob ject ive appears to have been the foundation for 

the ru l ings in seve ra l  recent cas es . In Photo v .  Eas tman 

Kodak , J udge Kaufman wrote : 

Phi l  lip Areeda and Donald F .  Turner ( 1  9 7 8 )  , Antitrust Law 
( L ittle , Brown and Co . )  ! :  7 .  Simi larly ,  other ant itru s  t work s 
recogn iz e the importance of progre s s  ive ne s s  in the goal of anti
tru s t  pol icy . See Robert H .  Bork ( 19 7  8 )  , The Antitrust Paradox 
( Ba s ic Book s  ) , p .  1 3 2  , and Carl  Kay s en and Donald F .  Turner 
( 1  9 5  9 )  , Antitrust ( Harva rd )  , p .  1 1  . 
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. a monopoli s t  is  permitted , and indeed 
encouraged by § 2 [ of the Sherma n Act] to 
compete aggr e s s  ive ly on the merits , and any 
suc c e s s  that it may ach ieve through the 
proce s s  of inve nt ion and innovat ion is  c learly 
tolerated by the antitru s t  laws . l 

And he continued : 

The attempt to deve lop superior products  
i s  . . an  e s s  ential e l eme nt of law ful • 

competition . 2 

F ina l ly ,  in di smi s s  ing a comp l  aint charging du P ont with attempt

i ng to monopolize the dome s  tic titanium dioxi de market,  the 

C ommi s s ion obs erved : 

Act ions that promote innovat ion or improve 
e ffic  iency , for instanc e ,  shou l d  ge nera l ly be 
encouraged ,  not inh ibited . 3 

Whi l e  antitru s t  s cholars and antitru s t  authorities are aware 

o f  the importance of innovational act ivi ty , crit ics of current 

ant itru s t  pol i c i e s  s t i l l  argu e that these po l i c  ies do not go far 

e nough in the ir s upport of innovat ion . Spe c i f ic a l ly ,  critics 

argue that by preventing f irms from grow i ng through merger and 

d i s  couraging concentrat ion, antitru s t  po l i cy may undermi ne the 

abi li ty of u. s. firms to innovate . A cruc ial a s s umption in th is 

argument i s  that s iz e  and mark et concentrat ion are important to 

1 Photo , Inc . v .  Eastman Kodak Co . ,  6 0 3  F .  2d 2 8 1  ( 1  9 7 9 )  . 

2 Ibid .  , p .  286 . 

3 E .  I .  du Pont de Nemours and Co . , 96  FTC 7 38 ( Dock et 9 1 0 8 )  . 



the i nnova t  i on proce s s .  l I s  th i s  a s s um p t i on val i d? I t  i s  th i s  

q ue s  t i on th a t  i s  the f o c u s  of th i s  pap e r .  

T h e  th eore t i cal p ropo s  i t i on t h a t  la rge f i rms havi ng monopoly 

pow e r  a re e s s e n t i al for i n nova t i on come s f rom t h e  wo rk of econo

· 
m i  s t s follow i ng the le a d  o f  th e late Jo s eph S c h ump e t e r ,  who argu e d  

t h a t  " .  the l a rge-s cale e s  t a b l i  s hm e  n t  or un i t  of cont rol . 

h a s  come to be the mos t  pow e r ful eng i ne o f  • t h e  long- r u n  . . 

1 Th i s  argume n t  als o a s sume s th a t  a n t  i t ru s t  pol i cy i nh i b i t s f i  rms 
f r om g r ow i ng throug h me rge r and preve n t s  ma rk e t s  f rom be comi ng 
more concentrated where t h e s e  f a c tors are imp o r t a n t .  Howe ve r ,  i f  
t h e  two c a s e s  me nt i on e d  e a rl i e r  a re i nd i  c a t  i ve of re c e n t  and 
c u rr e n t  a n t  i t r u s t  pol i  cy ,  then s i z e a n d  conce n t r a t  i on t h a  re s ul t  
f rom s uc ce s s f ul i n nova t  i on appe ar t o  b e  e n co u r ag e d .  F u r t h e rmore, 
s ome a n t  i t ru s t  cr i t i cs may be prone to the vi ew that any i nnova
t i on al a c t i v i  ty i s  d e s  i ra ble or th a t  more i n nova t  i on i s  alway s 
p re f erred to le s s .  Th i s  pos i t  i on i g nore s th e f a c t  t h a t  i nnova t i o n  
i s  cos tly , t h a t  i n  s ome i ns tances i t  i s  ac compl i s hed by me ans o f  a 
pos s i bly i ne f f  i c i e n t  employme nt of s c a r c e  re s ourc e s  , and that 
a n t i tru s t  a c t  i on may be wa rra n t ed e ve n  th oug h i nnova t  i on may be 
d imi n i  s h e d  i f  i t  i s  p e r c e i ve d  th a t  on balance con sume r welf are i s  
e nh a n ce d  . Th i s  impl i e s th a t  i n  ord e r  to ma x i mi z e  con sume r wel
f are , a n t  i t ru s t  i s  obl i g e d  to cons i d e r  the b e ne f i t s as we ll as th e 
co s t s  of i nnova t i on .  I t  i s  con ce i va ble , for e xampl e ,  th a t  a f i rm 
w i th s i g n i f i  ca nt mon opoly powe r enga g e s  i n  rela t i ve ly mi nor 
i n nova t i onal a c t  i v i  ty . An t i t ru s t  a c t  i on may a c cor d i  ngly be de s i r
a b le for redu c  i ng t h e  e xt e n t  of was t e f ul alloca t i on o f  re s ou r ce s .  
I n  s uch a c a s e ,  th e be ne f  i t s  o f  th e mo nopol i s t  ' s  i nnova t i on are 
c o u n t erbalanced by th e potent i a l  b e ne f i t s of e nd i ng the monopO
l i s t's ma rk e t  powe r .  An t i t ru s t  a u t h or i t  i e s re cogn i z e the be ne f i t/ 
c o s  t aspe c t  o f  i nnova t  i on .  I n  the words of the Commi s s  i on ,  

. • the a c t  i on s  of a would-b e mo nopol i s t 
may e nh a nce e f f i c  i e ncy or prod u c t  pe r f orma n ce , 
albe i t  ma rgi nally , alt houg h the ove rall 
c omp e t i t  i ve e f f e c t  i s  de c i d e dly nega t i ve . 
( Du Pon t  , 9 6  FT C 7 3 8 )  . 

T h e re fore , i n  con tras t  to t h e  v i  ew wh i ch may be held by some 
a n t i  t ru s t  c r i  t i cs th a t  i nnova t i on i s  alway s d e s  i ra ble , i t  i s  
i mp o r t a n t  als o  t o  con s  i d e r  the co s t  o f  i nnova t  i o n  a nd that i n  
p a rt i cul a r  c a s e s  a n t  i t ru s t  act i on may be be ne f i c i al e ve n  th oug h 
c e r ta i n  i nnova t  i ona l a c t  i vi t i  e s  are redu c e d .  

- 5 



Capita l i sm ,  
D emocracy 

nl Wh i l e  it is not ent irely clear 

whether the "powerful engines  " of the S chwnpeterian pos ition com

b ine firm s ize and monopo ly power or refer mere ly to s iz e ,  it i s  

important for antitru s t  purpos e s  to di s tingu i  sh betwe en s iz e  and 

monopoly power .  Size alone , i n  the abs ence o f  monopoly power , 

t radi tional ly has not warranted antitru s t  attention , s ince no 

a dvers e effect on consumer we l f are i s  antic ipated . Simi larly , 

eve n  though a firm pos s  e s s e s  monopoly power, i f  the firm i s  sma l l  

i t  may not be of concern to anti tru s t ,  bec.aus e  the de leterious 

e f  fect on conswner we lfare is  slight in relation to the resource s  

that wou ld have to be e xp e nded to reme dy th is  problem . 2 A pol i cy 

exp ans ion of total output . 

d i lemma on ly ari s e s  in a case where a large firm p os s  e s s e s  monop

o ly power so that the monopoly power i s  evi dently " s  ign i f i cant" 

Social ism and1 Joseph A .  Schwnpeter ( 1  9 7 5  , 1 9 4  2 )  , 
( Harper and Row )  , p .  1 0 6  . In S chwnpeter ' s  framework , 

large - s cale firms ( which he appears to ident i fy with firms havi ng 
s ign i f icant monopoly power) have a comp arat ive advantage in the 
evo lut ionary proce s s  of creative de s truct ion in which new 
products , proc e s s e s ,  or organizat ions s upplant ou tmoded riva l s  . 
However,  S chwnpeter a ls o  s tate s that whi l e  the "typical " large 
s cale firm has access  to s uperior me thods of product ion or 
organization , " .  . mere s iz e  is  ne ither necessary or sufficient 
for it [ superior ity]" ( p .  1 0  1 )  . 

2 Th i s  reflects a cost/bene f it approach that has long been used 
as a gu iding principle for antitru st pol i cy . For a recent treat
ment , see Wi l l  iam M .  Lande s and Richard A .  P os ner ( 1  9 8  1 )  , " Market 
P ower in Ant itru s t  C a s es ,  " Harvard Law Review 94  : 9  5 3  . The excep 
t ion i s  precedential cases where ant itru s t  author ities may take 
action aga inst a firm that doe s not have s ign i ficant monopo ly 
power, but the antitru s t  precedent e s  tabli  shed app l i e s  to many 
other pos s ible cases and there fore invo l ve s  a s ign i f i cant 
cummu lat ive ga in in social we lfare . 
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McNa l ly ) , 
Pol i cy 

Learning , 
Brown) , 

and the prospective improvement to consumer we lfare from antitrust 


a ct ion may be s iz able , yet the s iz e  and result ing concentration 

are prerequi s ites for e f f ic i ent innovation . 

The S chumpeteri an pos ition has sparked cons iderab le contro

versy among e conomi sts , which is  re f l e cted by the accumu lation of 

a vo luminou s literature on the sub j e ct over the past four 

decade s .  l On the one hand , the S chump eterian vi ew has been 

s upported by a number of theoretical arguments that identify 

characteristics of large firms and monopoly that mi ght favor 

innovation . 2 Th e ma in characteri stics c ited that favor large 

f irms re fer to cons iderations that concern the abi lity to inno

vate and inc lude the fo l lowing . First, there is  the genera l 

advantage big f irms pos s e s s  over sma l l  f irms in be ing able to 

s ecure financial cap ital and at more favorable intere st rates . 
l 

Thi s  i s  important because innovation may be very costly , partie

ularly when expens ive equ ipment and research laboratories are 

contemp l ated . The second characteris  tic stems from the 

1 Th i s  literature has been surveyed on s evera l occas ions , 
recently by F .  M .  S cherer ( 1  9 80 )  , Industrial Market Structure and 
Economic Performance ( Rand ch . 1 5  . See also 
Doug las F .  G reer ( 19 8 0  ) , Industria l Organi z ation and Public  
( Macmi l l an)  , ch . 2 3  Leonard We i s s  ( 1  9 7 7} , " Qu antitative Studies 
o f  I ndu strial Organization, " in Frontiers of Quantitative 
E conomics , ed . M .  D .  I ntriligator ( North -Ho lland ) , pp . 3 89- 97; 
Morton I .  Kami en and Nancy L .  S chwartz ( 19 75 )  , " Mark et S tructure 
and Innovation : A Survey , "  J .  Econ . Lit . 1 3 :  1 - 37  and J e s s e  W .  
Markham ( 19 74 )  , " Concentration : A Stimu lu s or Retardant to 
Innovation? " in Industrial Concentration : The New ed . 
H .  J .  G olds chmid ( Little , pp . 246-78 . 

2 A u s e ful di s cu s s ion of the s e  points is  contained in S cherer 

( 1  9 80 )  , pp . 4 1 3- 1 5  , 4 24- 26  . 
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ri skine s s  of innovation . A large firm may be more wil  ling to 

undertake ri sky innova t ion pro je c t s  because it can reduce its own 

r i sk ( as oppos ed to society ' s  risk ) by undertak ing a port folio of 

divers e high-risk pro je cts . With a large number of pro jects there 

i s  a tendency for the average ga in to be l e s s  vo lati le , l e s s  

s ens it ive to a los s on any one pro j e  ct,  and thu s  for the average 

r i sk to be lower . By contrast,  the exi s tence of a sma l l  f irm , 

wh i ch may not be able to embark on many d i f  ferent pro j e cts and 

there fore cannot enj oy th e advantage s of risk pool ing , may be more 

threatened by undertak ing a particu l ar risky pro je ct .  Th ird , i f  

there are s igni ficant economi e s  of s cale in re search and deve lop 

ment , a large firm wou ld tend to have an R .  & D .  c os t  advantage 

over a sma l l  f irm .  Th i s  advantage i s  more pronounced in areas 

where e xp ens ive and spec ialized s ta f f  and laboratory equ ipment are 

requ ired . l 

A f irm with monopoly power has two princ ipal characteris tics 

that af fect the abi lity to innovate . Firs t ,  becau se  of its 

1 Other, probably l e s s  s ign i ficant, advantage s of s iz e  inc lude 
the fol lowing : ( 1 )  l arge firms may bene fit from a cros s - flow of 
informat ion when a variety of pro je ct s  are mounted , ( 2 )  cost
s aving advantage s come from deve lop ing and u s  ing me thods of pro
duct ion for a large vo lume of ou tput,  ( 3 )  a large f irm i s  more 
l ik e ly to be able to u s e  the uncertain re s ult s of R .  & D .  some 
where in its range of op erations , and ( 4  ) bene fits accrue in 
mark et ing and di s tribu tion ari s ing from we l l - e stabli shed s a  les 
outlets that fac i litate the introduct ion of new produ cts and 
increas e  the appropriabi lity of the ir bene f it s .  Points ( 1  ) and 
( 2 )  re fer to the abi lity to innova te and may re f l e ct real econo
mi e s  ( as oppos ed to pecuniary economi e s  ) and there fore constitute 
social  bene f its . Points ( 3 )  and ( 4  ) r e late to the incentive to 
innova te and may also apply to mu l t iple-produ ct f irms . See 
Scherer ( 1  980 )  , pp . 4 1  3 - 1  4 . 
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monopoly power , the f irm i s  ab le to reap exce s s  prof its . The 

internal funds thus generated enable the firm to more eas i ly 

f inance innovationa l e f  forts without turning to outs ide sources 

for financial cap ital . Th i s  may be a s ign ificant advantage when 

lenders are re luctant to furnish funds for high -risk pro j e cts . 

S e cond , the f irm i s  able to take a long-term p erspect ive on 

res earch pro j e cts . To the extent that its monop o ly power is not 

sub j e ct to short-term eros ion, the firm ' s pos it ion is re lative ly 

s ecure . In cas es  where pro j e cts are expected to have long 

gestation periods , the firm wou ld be likely to have an advantage 

lover a firm not pos s e s s  ing monopoly power . 

On the other hand , many economi sts ma intain that the s imp le  

S chumpeterian pos ition i s  incorrect . They argue that many of the 

a l  leged advantage s noted above as favoring large f irms and f irms 
! 

with monopoly power are weak or are counterba lanc ed by other fac

tors that are more s ign i f icant . For e xamp l e  , the economi es  to 

s cale in R .  & D .  and the risk-poo ling advantage s of large firms 2 

and the importance of internal s ources  of finance and an abi lity 

1 Another advantage of monopoly influ enc ing the incentive to 
innovate is  the abi lity to interna lize  mo st of the bene f its from 
new-product innovations , which promotes the incentive to innovate . 
See S cherer ( 1  9 80 )  , pp . 424- 2 5  . 

2 Scherer ( 1  9 80 , pp . 4 1 5 - 1 7 )  i s  critical of the ri sk-poo ling 
argument a l lege d ly favoring large firms . He notes that there is  
cons iderable s cop e for risk spreading even among me dium- s iz e  
firms . He estima tes that a manu facturing f irm that j u st quali  fied 
for the Fortune 500  ( with annual s a le s  of $ 3 28 mi l lion in 1976 ) 
wou ld be able to support an R .  & D .  portfolio cons isting of 37 
pro j  e cts . 



rea l ly 

to tak e a long vi ew of a monopoli  st may not be th at great . l More

over , they argu e that there are other theoret i c a l  arguments th at 

e xp lain why large f irms and monopo ly may not be condu c ive to 

innovat ion . 2 Focu s ing f irst on f irm s iz e ,  one di sadva ntage c ited 

i s  the tendency of large f irms to have long ch ains of comma nd that 

pro long and fru s trate de c i s  ionmak ing . Th i s  can lead to 

information- f low prob lems where ma j or de c i s  ions are poor ly trans 

mitted to the res earch labs and wh ere progress  or fai lure in the 

l ab i s  too s l owly f i ltered up the ch a in of comma nd to the compa

ny•s top offi  cials . Anoth er pos s ible di s advantage is  that large 

bureaucratic organiz ations may not provi de the be st environment 

for or mak e the best use of indep endent and creative re searchers 

who priz e fre edom and f l e xibi lity .  Th e s e  re s earchers may eschew 

th e constraints and forma l  ities of a large firm for a sma l l  er firm 

1 One factor that shou l d  be high l i ghted concerns risk and the 
pos s ib ly di f fer ing attitude s  toward risk taken by large vs . sma l l  

conje  cture s that 11 [ t] here are countle s s  little guys 
who gamb le ; there are countle s s  sma l l  f irms accepting gr eat 
f irms . Greer 

risks . Convers e ly ,  there are many large f irms whos e bu reaucrats 
s eem to shun a lmo s t  anyth ing short of a sure th ing . . [ for 
e xamp l e ]  . . . IBM rep eatedly reje  cted opportunit ies to de ve lop 
and produce th e Xerox mach ine , say ing it wa s too ri sky . But it 
was not too ri sky for Haloid,  the halfp int comp any that actually 
undertook the task and later ch ange d its name to Xero x . .. Greer 
( 1  9 8  0 )  , p .  577 [empha s i s  in original]  . 

2 Th e s e  points are a ls o  di s cu s  sed in S cherer ( 1  9 8 0  ) , pp . 4 1 3 - 1 5  , 
4 2 5 - 2  6 . 
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Managing Techno logical 

relative ly mode st 
( 1  9 6 3  ) ,  " Invention 

J .  Pol . Econ . 

that provides greater s cop e for indivi du a l  initiat ive . l By be ing 

more appropriate ly stru ctured for hand ling innovative de c i s  ion

mak ing , sma l l  f irms may decrea s e  the cos t and increa s e  the 

l ikelihood of suc c e s s  ful innovation e f  fort . 2 

Simi larily , critics of the S chump eter ian pos ition suggest 

that a monopo ly may not be very condu c ive to innovation .  One 

c ons ideration i s  that a monop o l i st may have a pos ition that earns 

hands ome returns merely produ c  ing h i s  exi sting product (  s )  by means 

o f  we ll-establi shed produ ction procedure s  . Not on ly may the 

monopoli st be content to continue with th i s  lu crative state , he 

may also be hostile to change in the form of innovation for fear 

1 Th e advers e e f  fects of s iz e  on inventive initiative are 
re fl ected by a statement by the chairma n of T exa sti nstruments . 

As an organiz ation grows in s iz e ,  e xp l  o iting 
its in itial innovation, it finds it mu st have 
managers with admini strative sk i l ls to ensure 
the organiz ation is e f f ici ently and e f  fec
t ive ly run as prof it margins narrow and the 
product matures . For the mo s t  part, innova 
tors are poor administrators . Th ere fore , 
manageme nt tends to become more and more 
administrative in character as it grows ,  
relegating the innovators to re lative ly low 
pos itions or so fru strating them that they 
leave the organiz ation . 

C ited in Brian c. Twi s s  ( 19 74 )  , 
( Longman ) ,  p .  1 9  . 

2 Another di s advantage of s iz e  i s  a tendency for res earch in 
large laboratori e s  to become overorganiz ed so that the bu lk of 
R .  & D. pro j e cts is aimed at advances  in the 
state of the art . See D. Hamberg in the 
Indu strial Res earch Laboratory , "  71 : 9  5- 1 1 5  . 

Innovation 
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it wi l l  upset his s inecure . l Another cons iderat ion is  that the 

monopo list en joys  the luxury of not having to minimi z e  cos ts and 

operate efficient ly . 2 Hi s potent ial monopo ly prof its provi de a 

cu shion to sponsor such pec cadi l los as elaborate and oversta ffed 

r e s  earch laboratorie s  . 3 As a cons equence ,  whatever fru its grow 

from thi s  innovat iona l act ivi ty are obtained at excess ive ly high 

cos ts . 4 

1 Furthermore ,  a monop o l i s t  may have an incent ive to thwart 
c ompetition by reemptive patent ing . Th e monopolist  can parry 
potential riva l s  by support ing R .  & D .  des  igned to obtain patents 
that block e f  fect ive entry . Moreover,  the monop o l i s t  may de lay 
c ommerc ializ ation of the patents and accumu late " s  l eep ing 
patents . "  For a theoretical treatme nt of th is  i s s ue,  see 
R i chard J .  G i  lbert and Davi d M .  G .  Newbery ( 1  979 )  , " Pre-Emptive 
P atent ing and the P ers istence of Monop o ly , "  Economi c Theory 
D i s cu s s  ion Paper no . 1 5 ,  U nivers ity of Cambridge . 1 

2 Th i s  point is  re lated to the conc ept of X- e f  fic  iency , which 
s tates that when competitive pres  s ure s are weak th ere is  a harmfu l  
e ffect on incentive s t o  op erate e f f i c i ent ly . Th i s  concept wa s 
deve loped by Harvey L e  ibens tein ( 1  9 6  6 )  , " Al locat ive E f ficiency vs . 
' X- E f  fici ency , ' "  Am .  Econ . Rev . 6 6  : 3 9  2- 4 1  5 .  

3 However,  it is conce ivable that under monopoly , inve stment in 
R .  & D .  is  greater than under competit ive prof it-maximi zat ion . 
F urthe rmore , to the e xt ent that priva te enterpr ises  underinve st in 
innova tion , the larger R .  & D .  inve s tment of a monopolist may be 
pre ferred to the lower inve s tment leve l re sult ing from a competi
t ive mark et s tructure . But this  leave s op en the i s  sue of the 
quality or e f  ficiency of R .  & D .  act ivity . Th at i s ,  X- e f  fic iency 
problems may be so s evere under monopoly that R .  & D .  inve stment 
and act ivity under a competit ive mark e t  s tructure are , on 
balance , preferable to that ari s  ing under monopoly . 

4 Another di s advantage attribu ted to monopoly is  a diminished 
incent ive to adopt process  innova tions . For a di s cu s s  ion of thi s  
point , s e e  S cherer ( 1  9 80 )  , pp . 4 27- 28 , and the references he 
c ites  . 
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always 

Fina l ly ,  some economi sts tak e th e vi ew th at th ere i s  a 


ba lanc ing of the advantage s and di s advantage s listed above and 

argu e that there is a thre sho ld e f fect in the re lat ionsh ip s link

ing f irm s iz e  and monop o ly power to innovat ion . l Thu s ,  over some 

initial range of firm s iz e  and monop o ly power there are net bene 

f its for innovation, but beyond s ome point th e di s advantage s 

outwe igh the advantage s ,  tending to retard innovation .  

G ive n the variou s and confli cting th eoret ical  pos s ibi lities , 

there have been a large number of emp irical stud i e s  th at have 

attempted to di s c  ern the re lationship betwe en mark et structure and 

innovation . Th e s e  emp irical studies  s ugge st that th ere are com

p l e x  re lationsh ip s  among f irm s iz e ,  monop o ly power, and innova 

tion . In particu lar, the evi dence indi cates that there is  no 

s imp le  ru l e  that re lates innovation to mark et stru cture . For 

e xamp l e ,  wh i le the emp irical findings contra di ct the na ive 

" S  chumpeter ian "  c laim that ma rk ets domi nated by large firms and 

chara cteriz ed by high conc entrat ion are the be st breeding 

grounds for innovation, there are indu stries where th i s  may be the 

ca s e .  Furthermore , an eva luat ion of the emp irica l re s earch , wh i l  e 

sugge s ting that thre sholds may be pre s ent in some indu stri e s ,  

cal ls into qu estion wh eth er a s imp le  thre sho ld re lationship is  

pres ent uni formly acros s a l l  indu s  tri es , particu larly whether th ey 

ari s e  at the same leve ls of s iz e  and concentration in di f ferent 

J e s s e  W .  Markham ( 1 9 6  5 )  , " Mark et Stru cture, Bus ine s s  Condu ct ,  
and Innovation,  " Am .  Econ . Rev . 5 5  : 3 2  5 . 
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indu stries  . Overal l ,  the richne s s  of the re sult s of the quant ita

t i ve work in th i s  area sugge s t s  that it is premature ,  i f  not 

incorrect , to draw genera l conc lu s ions abou t the relat ionships 

betwe en firm s iz e  or monopoly power and innovation wh ich apply to 

a l l  indu s tri e s  . 

That the emp irical literature on innovat ion and mark et 

s tructure does  not support s trong conc lu s ions is not s urpris ing ,  

i n  view of the e lu s  ivene s s  o f  the conc ept of innovat ion and the 

pres ence of severa l fundame nta l  conceptual and me asureme nt prob

l ems . Innovat ion is  an intricate sequent ial proce s s  characteriz ed 

by a high degree of uncerta inty that op erates over a ( pos s ibly 

c ons iderable ) period of time . Th e proces  s through wh ich new 

products or proces s e s  are brough t into produ ct ive use  can be 

v i ewed as mu l t i stage . Wh i l e  di fferent scholars have de f ined thes e  
I 

s tage s s ligh t ly di fferent ly , they genera l ly recogniz e four 

comp l ementary stages  : invention, deve l  opment , mark e t ing , and 

d i f fu s  ion . l Invent ion encomp a s s e s  the th eoretical deve lopment and 

nove l appl i  cat ion of the theory to origi nate a new product or 

proces s .  Deve lopment inc ludes  ref ineme nts to the origina l de s ign 

featuring iterative testing o f  the produ ct or proces s  until  it is 

commercia·lready to be introduced ly . Mark et ing i s  the pha se in 

wh i ch the product or proce s s  become s ava i  lable for genera l use  in 

the economy . And di f fu s ion re fers to the spread of the produ ct or 

proce s s  throughout the economy , inc luding wide spread u s  e of th e 

See S cherer ( 1  9 80 )  , p .  4 1 1  , 	 and s ect ion I I  be low . 
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produ ct or proce s s  and imitation of th is  innovation by other 

manu facturers . 

A comp lete emp irical ana ly s i  s of the structural que stion of 

how f irm s iz e  and monopoly power a f  fect innovation mu st not only 

recognize the phased nature of the innovation proce s s  but mu st 

a ls o  cons ider the performance imp l i  cations of large firm s iz e  and 

monopoly power for each of the stage s separate ly . Di f ferent 

stage s of the innovat ion proces s  appear to require di f ferent 

talents , j u  st as di f ferent innovat ions require di f ferent ski l ls 

and ins ights to make that crit ical inventive breakthrough . 

Revi ews of particu lar innovation case hi  stories  reve a l  that crea

t ive think ing p ower and ri sk-tak ing tendenci e s  are key to inven

tion ,  whi le mark eting sk i l ls and acce s s  to f inanc ial re sources  are 

k ey to deve lopment and commerc ialization of inventions . l Some 

economi sts have conc luded that sma l l  f irms tend td be best su ited 

for invention, wh i le larger f irms may have a comp arative advantage 

in deve lopment and ma rk et ing . However,  even i f  larger firms are 

more conduc i ve to the deve lopment and mark eting stage s of the 

innovation proces s ,  th is  does  not ne c e s s ari ly imp ly that the 

l arge st firms provi de the best veh icles  for innovation in many 

mark ets . Several emp irical stud i e s  s ugge st that conditions vary 

acros s indu stri e s ,  but aga in it is nec e s s ary to bear in mind that 

Scherer ( 1  9 80 )  , pp . 4 1 6  - 1 7  . 
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mu ch of the emp irical literature on innovat ion s u f  fers from 

s ign i f  ic ant me thodo logi cal shortcomings th at que s tion th e 

credibi l  ity of the conc lu s ions th e s e  studies  reach . 

The most severe me thodo logi cal problems ar i s e  in the 

emp irical studies  that use econometric me thods to inve stigate a 

l arge numb er of indu s  tr ie s .  Th e ma i  n prob lem i s  the di fficulty o f  

i denti fying and me asuring the relevant conc epts to app ly to th e 

d i f  ferent stage s of the innovat ion proces s .  For e xamp l  e ,  most 

s tud i e s  use e ither tota l re search and deve lopme nt data ( e  ither 

s pending or inputs such as number of scientists ) or numb er of 

p atents to me a s ure innovation .  Input data are poor indi cators of 

e f f  ici ent R .  & D .  activity , s inc e th ey do not capture the produ c

t ivity of the inputs . Th e input studi e s  a ls o  s u f fer because 

r e s  earch and deve lopme nt data are only ava i  lable for larger firms 

' 
and encompass a pos s ib ly wide range of activi ties cutting acros s 

a l l  stage s of th e innovat ion proce s s  . On the oth er hand , us ing 

p atent data ( s  uch as numb er of patents i s s ued) groups together 

inventions that va ry enormou s ly in imp ortanc e and als o re fers 

d irectly only to the first stage of the innovation proces s .  

F ina l ly ,  R .  & D .  and patent data are usua l ly credited to the 

i ndu stries that initially undertak e innovationa l activity . But 

th i s  ignores " demand pul l "  inf luenc e s  in ve rtica l ly re lated 

indu s tries , wh i ch may be the princ ipal u s ers of innovations ; and 

the s e  indu stries are imp ortant stimu lants for innovation . An 

overa l l  a s s e s sment of innovationa l p erforma nce w i l l  frequently 

- 1 6 
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need to e xami ne the record of a c lu ster of vertica l ly re lated 

indu stri es  . 

Another important problem with ma ny of the s e  studies is their 

use of s imp le concentration me asures ( e  . g .  , the share of total 

indu stry s al e s  by the four large st f irms ) as indi ces  of monopoly 

power . Several recent contributions point out that s imp le  

concentration me asure s are , at least by th ems e lve s ,  unre liable 

indicators of monopo ly power . l Th e s e  me asures do not, for 

examp le ,  tak e account of barr iers to entry . I f  entry barriers are 

low , high concentration may not genera l ly s ign i fy s ign i f icant 

monopoly power . 2 Ac cordi ng ly , it is pos s ible that ma ny econo

metric stud i e s  may fail to di s cern and , more imp ortantly , may 

distort the comp le x  interaction betwe en f irm s iz e  or monopoly 

power and innovation . 

Horizonta l Gu ide line s ,  " appendi x A to of the 
Merger Guide l ine s Review ( 1  5 July 1 9 8  1 )  , especially 
pp . 5 0- 5 1; also s e e  Davi d J .  Ravens cra ft ( 1  9 8  1 )  , " The Relationship 

1 Paul Pautl er of the Bureau of E conomi cs survey s the recent 
l iterature in " The E conomi c Bas is  for Broad-Bas ed Ant itru st 

Between Structure and Performa nce at the L ine of Bus  ine s s  and 
I ndu stry L eve l "  ( unpub lished manu s  cript, Bureau of Economi cs , 
Federa l Trade Commi s s  ion) . 

2 It is pos s ible  that an indu stry cons i sts of a number of clos e ly 
re lated s egments and that entry into some segme nts is  easy but 
entry into others is di f f i cu lt .  Moreover,  moveme nt by a f irm from 
an ea sy-entry s egment to other s egme nts may be di f ficu lt . Th i s  i s  
referred to as " mobi lity barriers " and exp la ins the co inc idence of 
easy entry ( into certain s egments ) and monopoly power when 
mobi lity barriers exi st.  Se e R .  E .  Cave s and M .  E .  P orter ( 1  977 )  , 
" From Entry Barri ers to Mob i lity Barriers , "  Q .  J .  Econ . 9 1  : 241- 6 1  . 
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To avoid some of the s e  data prob lems , some emp irical stud i e s  

h a ve focu s ed on the c a s e  hi  stories o f  spe c i f i c  indu stries or of 

g roups of ma j or innovations . Th e s e  work s provi de deeper ins ight 

i nto the structura l environment mo s t  condu c i ve to the di fferent 

s t age s of the innovation proces s  . But they s u  ffer from the 

d i sadvantage of be ing based on pos s ibly unrepre sentative cas e s ,  

mak ing i t  di f ficu lt to genera lize about the mark et- structure/ 

li nnovation ne xu s  . Moreover,  R .  & D .  i s  high ly conc entrated 

i t s e  lf , so case stud i e s  may cover the bu lk of the activity even 

i f  they are not repre s entative . 

Th e s e  quali ficat ions caution aga inst e xp e cting too mu ch from 

the emp irica l studies  on innovation that are surveyed in the sub

s equent sections . However,  our eva luation of ava i lab le evi dence 

s ugge sts the fol lowing conc lu s  ions : (1 ) g enera l ly , the re sults o f  
' 

a vari ety of studies  are unfavorable to the S chump eter ian propos i

tion that large s ize and monopo ly power are nec e s s ary for innova 

t ion , ( 2 )  sma l l  f irms play a di sproportionate ly prominent ro le in 

the invention and di f fu s  ion stage s of th e innovation proce s s ,  ( 3  ) 

s ma l l  f irms are typ i c a l ly more e f fic  ient in R .  & D. , at least 

where sma l l  and large firms undertak e the same pro j e cts ( but many 

l arge - s ca le pro j e cts are probably beyond the reach of sma l l  

f irms ) ,  ( 4 }  c arte lized indu stries or indu stries  where there is  

However , the case-by-case approach in thi s  re search does  aline 
with the case-by- case revi ew emp l oyed in antitru st po licy . 
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co l lu s  ion among the leading f irms do not provi de a hosp itable 


environment for innova t ion, and ( 5 )  whi l e  firm s iz e  and indu s try 

c oncentration are pos i t ive ly as soc iated with innovat ional act ivity 

in some indu s trie s ,  the economi c s ign i ficance of th is finding is  

obs cure becau s e  these re s ults , wh ich derive from e conome tric 

s tud i e s  , have s ign i f  icant me thodo logical  prob lems . 

The s ubs equent pres entat ion i s  organiz ed as fol lows . Section 

I I  discu s s  es  some bas i c  concepts in innovat ion . Th is  inc lude s an 

e xplanat ion of th e di f ferent type s of innovat ions , ·the re lat ion-

ships between the suc c e s s  ive s tage s of the innova t  ion proces s ,  a 

cons iderat ion of the economi c organization of innovat ion, and the 

role of technologi c a l  opportunity in innova t ion . Sect ion I I I  

reviews the me thodology u s ed in the emp irical literature , ana lyz

ing the way s innovat ion i s  me asured and th e types of economi c 

mode ls that are used to test for the relat ionship 1betwe en firm 

s iz e  or monopoly power and innova t ion. The ne xt four sect ions 

revi ew th e emp irical f indings . Th e pres entat ion is  sequenc ed to 

correspond broadly to the stage s of the innovat ion proce s s ,  

beginning with invent ion and ending with di ffus ion . Idea l ly , we 

s e ek to e xamine the re lat ionship between each of the innovation 

s tage s and f irm s iz e  and monopo ly power separate ly , bu t gap s  in 

the literature make th is  impos s ible . For e xamp le ,  mos t  s tudi e s  

combine the deve lopment and commercialization ( and even the 

invention) s tage s .  Th e s e  work s are revi ewed under the broad 
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rubric "innovation . "  The spe c i f i c  order is  as fo l low s  : In section 

IV the evidence concerning invention and f irm s iz e  i s  surveyed . 

S e c t ion V turns to the emp irical work on firm s iz e  and innovat ion , 

whi l e  sect ion VI d i s cu s s e s  the evidenc e on monopo ly power and 

innova tion .  Th e  connect ion between mark e t  structure and di ffus ion 

o f  innovat ion fo l lows in sect ion VII  and the conc lud ing s e ction 

( V I  I I  ) summariz e s  the findings and contains sugge s tions for 

further research . 
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I I  . INNOVAT ION : BAS I C  CONCEP TS 

Innovation is a dynami c proce s s  th at embraces  those 

act ivities  of indi viduals and f irms a ime d at di s cover ing and 

deve lop ing new me thods of produ c t  ion, produ c  ts , raw ma teria ls , and 

forms of organizat ion . Ac cording to S cherer ( 1  9 8 0  , p .  40 5 )  , the 

two mo s t  commonly stud i ed types of innova t ion are proce s s  innova 

tion and product innovat ion .  Proce s s  innova tions are new methods 

of produ ct ion that enab le firms to imp rove the product ivi ty of 

mak ing e xi s t ing produ c ts and p ermi t th e economy to exp and its 

total ou tput from a gi ven input of re sourc es  such as labor and 

ma ch inery . Produ ct innova tions invo lve the di s covery of new 

products . 

New produ cts can increa s e  consumer we lfare by provi ding 

consumers wi th a better and mo re va ried coll  ect ion of goods and 
' 

s ervi ces  . In terms of the innova tive act ivi t  ies of ma j or 

indu s trial f i  rms , gre ater attent ion is  given to br inging ou t new 

products than to deve lop ing process innova t  ions . Scherer, for 

e xample , e s t ima tes that 75 to 80 perc ent of indu s trial re s earch

and- deve lopment sp ending i s  or iented toward devi s ing new or 

improve d produ ct s  . l 

1 Scherer, l e cture to sta f f  of the Bureau of E conomi c s  , 
1 3  O ctober 1980  . Note ,  howeve r,  that the di s t inct ion be twe en 
produ ct and proce s s  innova tions is b lurred when fina l cons umer 
products are not invo lved . Th i s  happ ens wh en one firm introdu ces  
a new produ ct that is used as a produ ct ive input by anoth er firm . 
From the s tandpo int of th e or iginat ing f irm , the innova tion i s  a 
ne w or improve d produ ct it s e l ls to other f irms . From th e s tand
point of purchas ing f irms , the new deve lopment is a proce s s  

( footnote cont inu e s  ) 
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continues} 

1 

Whi le mo s t  economi c re search has focu sed on produ ct and 


process innovations , economi sts have recogniz ed that the di s covery 

o f  new sources  of raw materials and the introdu ction of new type s 

o f  organiz ations are a ls o  important . l Hi storica l ly ,  the di s covery 

of ma j or minera l depos its ( such as petro leum in Pennsyl vania in 

1 8 5 9 )  and the exp erime nt with a new organiz ation ( l  ike the first 

s e l f-servi c e  grocery store in 19 3 0  , predecessor of the super

market) play ed important roles  in th i s  country ' s  deve lopment . 

However, du e to the di f ficu lty of quant ifying th e contributions o f  

the s e  innovations , economi sts have typ ica l ly devoted the ir 

attention to the study of proce s s  innovat ions and the introdu ction 

o f  new products . Th i s  practice w i l l  be adopted here . 2 

( footnote continued) 

innovation and thu s  it af fects the ir produ ction and cost condi
t ions . It appears that the s e  mi xed produ ct/proce s s  innovations 
are re lative ly numerou s .  Scherer has examine d nearly 1 5 ,  000 
p atents i s s ued to u.s. firms or indivi du a ls between June 1976 and 
March 1977 and f inds that only about 3 ,  500 of th e patents cou l d  be 
d e s  ignated as invo lving cons umer goods . 

Jos eph A .  S chumpeter ( 19 6 1  ; 19 3 4 )  , 

( Oxford) , p. 6 6  . 


The of Economic 

2 It shou l d  be noted ,  however,  that cons iderable attention has 
been devoted to the theory of de ve lopment of economi c organiza
t ions ; in particu lar,  an ana ly s i  s of the organiz ationa l structure 
and e fficiency of large corporations . Th i s  literature inc ludes 
contr ibutions by severa l economi sts , inc luding Armen Alchian,  
Harvey L e ibenste in, Robin Marr i s ,  Herbert S imon,  and Ol  iver 
W i l l i amson . However , economi sts are on ly now starting to conduct 
emp irical inve stigations to test a lternative hypotheses . Consult 
the artic les by Robin Marr i s  and Dennis  c. Mue l  ler ( 19 80 )  , " The 
Corporation,  Competition, and the Invi s ib le 

- 2 2
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Organi zations : 

Corporation 

Policy 

Technological 

L it . 
--

p .  41  1 ;  Doug las F .  
Public 
Invent ion, 
Edwin Mans f ie ld 
Innovat ion 
S chwartz ( 19 75 )  , 
E con . 1 3  : 1- 3 7  . 

pp . 1 1 1- 1 5  . Als o  see S cherer ( 1  9 80 )  , 
( 1  9 80 )  , Indu s trial Or ani z at ion and 

p .  5 72 ; Edward Ame s 1 9 6 1  , " Re s  earch 
and Innova tion, " Am . Econ . Rev . 5 1  : 3 70 -8 1  ; 

Indus trial  Research and 

Th e proce s s  by which indu strial  produ ct and proc e s s  innova

t ions are di s cove red and put to u s e  is  recogn iz d to con s i s t  of a 

s equence of funct iona l s tage s .  Th e s e  stage s may be characterized 

a s  : 1 

( 1 )  invent ion-- the theoretical  concept ion of the 
pos s ibi lity of a new produ ct or proces s  
toge ther with the firs t pract ical demons tra
tion that it is work able ; 

( 2 )  deve lopment--the testing and re f inement of 
the invent ion to the point that it is ready 
for commerc ial u s e  ; 

( 1  9 72 ) and the work s he cites . Ri chard M .  
Structure and Proce s s  

( footnote cont inued)  

1 8  : 3 2- 6 3  , and Richard R .  N e l s on ( 1  9 8  1 )  , " Re s  earch on Produ ctivity 
Growth and D i f  ference s ,  " J .  Econ . Lit . 1 9  : 1 0 29- 6 5  . The recent 
intere s t  by economi s t s  in the e f f i c i ency and prod ctivity of 
a lt ernative forms and s iz e s  of organizations ha s bu i lt on an o ld 
and imme ns e literature on organiz at iona l theory and s tru cture by a 
hos t of s cholars in other di s c ipline s  ( e  . g .  , bu s ine s s  management , 
pub l i c  administration , and sociology )  . For examp l e ,  see Hall  

Ha l l  ( 1  9 72 )  , 
( Prent ice-Ha l l )  . 

1 Wh i l e  there i s  ge nera l agreeme nt that the innova t ion process  
invo l ve s  s everal s teps or stage s ,  variou s ana ly s ts have charac
ter iz ed the s e  stage s some what di f ferent ly . Th i s  is a re flect ion 
o f  comp l e x  nature of th e proce s s  and the fact that the proce s s  
varies  for di f ferent innovat ions . A use  ful di s cu s s  ion i s  given by 
Edwin Mans f ie l d ,  J ohn Rapoport , J erome S chne e ,  Samu e l  Wagner , and 
M icha e l  Hamburger ( 19 71 )  , Research and Innovation in the Modern 

( Norton) , 
G reer 

( Ma cmi l lan) , 
D eve lopment 

( 1  9 68 )  , 
( Norton) , pp . 8 3  and 1 3 3  ; Morton I .  Kami en and Nancy L .  

" Market S tructure and Innova t ion :  A Survey , "  J .  
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( 3 )  mark eting--the firs t commercial introduction 
o f  the new product or proce s s ,  wh ich may 
inc lude f inding and cu lt ivat ing pos s ible 
customers and mark ets ; 

( 4 )  di ffus ion--the s ubs equent adoption and wi  de
spread u s e ,  both in ve rtically re lated 
indu stries and horizontal ly with in a given 
indu stry of the new product or proces s ,  wh ich 
may be accompanied by imitation by other 
f irms . 

It is important to di stingu i sh among the four stage s of the 

innovation proces  s ,  becau s e  di f ferent talents and ski l ls may be 

requ ired for each stage . Thu s ,  it is  pos s ible that the optima l 

s tructure and s iz e  of the firm units undertak ing bas ic res earch 

c an be qu ite di f ferent from thos e of the units condu cting deve lop 

ment or market ing . Additiona l ly ,  the pos s ibi lity of common inputs 

to two or more stage s ,  pos s ib le advantage s of interna liz ing infor

mat ion flow betwe en suc c e s s  ive stage s ,  and th e prospect of 

s erendip ity between stage s wi l l  influ ence the s iz  and s cope of 

the innovation e ffort within a f irm . Th e importance of the 

advantage s of integrating two or more stage s of innovation may 

vary from indu stry to indu stry . 

Economi sts have come to recogn iz e  that innovative act ivity 

mu st be studied in the context of the surrounding environme nt . 

For e xamp le ,  a s  Ph i l lipsl and Ros enberg2 po int out, the role of 

1 Almarin Phi l  lip s  ( 19 6  6 )  , " Patents , P otential Competit ion , and 
T e chno logi cal Progre s s ,  " 

2 Nathan Ros enberg 
Growth ( Harper and Row )  . 
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p r i or d eve l opm e n t s  i n  bas i c  s c i e nc e  , or t h e  e xt e nt o f  " t e ch

n o logi ca l oppor t u n i  ty" may be e s p e c  i a l ly imp o r t a n t  in e xp l a i n i ng 

i n t e r i  ndu s t ry d i  f f e re nc e s  i n  t h e  amo u n t  and s uc c e s s  o f  i n nova t  i ve 

a c t i v i  t i  e s .  O t h e rs , such as S c hmook l e r , l a rgu e t h a t  i nve n t i on s  

a re s t imu l a t ed e i th e r  by t e ch n i ca l  p rob l ems or by t h e  pros pect o f  

e conomi c ga i n . Th e Ph i l  l i  ps-Ro s e nbe rg pos i t  i on h a s  led to a n  

e xami n a t  i on of i n t e r i ndu s t ry d i  f f e re n c e s  i n  i nnova t  i on a n d  has 

c o n t r i bu t ed pos s ib l e  c l a s s i f i ca t  i on s  o f  i n du s tr i e s  i n to h i gh 

t e ch nol ogy , me d i um- t e c h no l ogy , a nd l ow-t e ch nol ogy i ndu s tr i e s , 2 or 

a l t e rn a t  ive ly ,  i n to t e ch no logy - i  n t e n s  i ve and ma t u re i ndu s t r i  e s .  3 

S chmook l e r•s vi ew h a s  be e n  emp l oy e d  i n  s tud i e s by Schmook l e r  and 

B r ow n l e e  ( 1  9 6 2 )  , Sc hmook l e r  and Gr i l i ch e s  ( 1 9 6 3  ) , and Sc h e re r .  4 

Th a t  the op t ima l s ize o f  t h e  i nnova t i on un i t  d epends on the 

i n nova t  i on ,  the s t age of the i n nova t  i on a l  p roce s s  under s t udy , 

a nd the e nvi ronme n t  i n  wh i ch the i n nova t i ve a c tivi ty i s  unde rt ak e n  

i s  i l lu s t rated by a w i d e  range o f  i n nova t  i on e xp e r i  ence s .  Th e 

1 J a cob Schmook l e r  ( 1 9 6 6 )  , I n ve n t i on and Ec onomi c Grow t h  

( Ha rva rd )  . 


2 S t a t eme n t by Bru no 0. We i n s ch e l  ( 1 9 7 8 )  to t h e  Se n a t e  
S ubc ommi t t e e s  o n  Sc i e n c e  , Te ch no l ogy a n d  S p a c e  a nd I n t e r na t i on a l  
F i  na nc e ,  i n  Export Po l i cy ,  He a r i ng ,  Pa r t  7 ,  9 5 th Co ng .  , 2 d  s e s s .  , 
p .  1 8 4 . 

3 Raymond Vernon ( 1 9 7 4 )  , "Comp e t i t  i on Po l i cy Tow a rd 
M ul t  i n a t i on a l  6 4: 2 7 6 -8 1 .  

4 J acob Schmook l e r  " De t e rmi n a n t s  of 

I nve n t i ve Ac t i v i  t y  , "  a nd Schmook l e r  a nd 

Z v i G r i  l i ch e s  ( 1 9 6 3 )  , Am. Eco n .  Re v .  


5 3 :  7 2 5 -29 . F .  M .  Sch e r e r ,  pre s e n t a t i on to a s emi n a r  at the 
J u s t i ce De partme n t ,  30  Septembe r  1 9  8 1 .  
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Am. E c o n .  Re v .  5 2 : 1 6 5-7 6 
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orga n i z a t  i on of i n nova t i on may be v i  ewe d  a s  the coo rd i na t  i on o f  a 

s eq uence o f  comp l eme nt ary s t e p s .  Al l the s t eps of i n nova t  i on ( u p 

t o  imi t a t  i on )  may be und e rtaken by the s ame f i  rm , as wa s the ca s e  

w i th Du Pon t  ' s  i n t rodu c t  i on o f  nyl o n .  l Or the s te p s  may be und e r

t ak e n  by d i  f f e r e n t  orga n iza t i on s  , a s  w i th th e i nve n t  i on of xero

g r aphy . Th e bas i c  pa t e n t s  for xe rography were obt a i ne d  by one 

i n d i v i du a l ,  bu t s i gn i f  i ca n t  su ppor t was subs eq ue n t ly provi ded by 

a s ubs i d i  a ry of the Ba t t e l l e  I n s t i  t u te .  La t e r ,  t h e  Ha l o i d  

Co rpora t i on ( l  a t e r  rename d t h e  Xe rox Corpora t i on ) s t epped i n  and 

a s sume d the re spon s i b i  l i ty for d eve lopme n t  work . 2 Th e s i ze of 

the f i rm can a l s o  va ry , eve n when the i nnova t  i on i s  s i zab l e .  Wh e n  

Xerox wa s a sma l l  f i rm ,  i t  i n t rodu c e d  the cop i  e r .  Ye t th e 

d e ve lopme n t  of new j e t  engi n e s  s e em to req u i re f i rms of con s i d e r

a b l e  s i ze . Th e coo rd i  na t  i on o f  th e s eve ra l f u n ct i on s  i n  th e 

i n nova t i on proce s s  ca n ,  i n  s hor t ,  be orga n ized n s eve ra l  way s .  3 

F r om a n  e conomi c perspect i ve , a key i s s u e abou t i n nova t  ion 

c o n c e rn s  th e e f  f i c i ency o f  a l t e rn a t  i ve forms of orga n iza t i on t h a t  

r e  l a t e  to o n e  or mo re of th e f u nc t i on a l  s t age s o f  the i n nova t i on 

p roces s .  Th a t  i s ,  th e r e  may be e f f i  c i e n c i e s f rom the i n t egra t i on 

1 Edw i n  Ma n s  f i e l d  ( 1  9 6 8 )  , Th e Economi cs o f  Te ch nologi ca l Change 
( No r t o n )  , pp . 4 8-5 0 .  

2 Sch e r e r  ( 1 9 8 0 )  , p .  4 12 .  

3 Th e " • • . f u n c t  i o n s  n e e d  n o t  b e  pe r f orme d by th e s ame person 
or eve n  by th e s ame orga n i z a t  i on .  .  .  " Sch e re r  ( 1 9 8 0 )  , p.  4 1 1  . 
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production 

Monopo l i e s , Mergers , 

o f  two success  ive funct iona l stage s ( e  . g .  , deve lopment and mark et

ing ) or from the horizonta l combinat ion of e f  forts of two or more 

f irms centering on a particu lar stage ( e . g .  , ba s i c  res earch )  . l 

The s e  is sues do not appear to have been studi ed very extens ive ly 

by economi sts , in subs tantial p art becau s e  of emp irical or 

mea surement di f f i cu lties . Nonethele s s ,  further research is 

des irable to attempt to produ c e  use  ful gu ide l ine s for ant itru st 

po l i cy . 2 

1 Furth ermore ,  the optima l organizat ion innova
tiona l e f  forts may be influ nced by the inte

and s iz e  of 
e xtent of vertical 

pos it that vertical 
gration of var iou s s equentia l  stage s of a process  . In 
a rec ent paper , Armour and Teece integration 
may promote innovation by means of a sharing of techno logical 
information common to s eparate production stage s of an indu stry , 
becau s e  thi s  faci litate s the imp leme ntation of new techno log . vvhen 
complex  interdependenc i e s  are invo l ve d  . Th ey f ind a strong 
( statistica l )  relationship between vert ical integration and 
innovation in the u.s. petroleum indu stry . Henry O gden Armour and 
Davi d J .  Teece ( 1  9 79 )  , " Vertical Integration and Technologi cal 
Innovation, " Center for the Study of Organiz ationa l Innovation , 
Un ivers ity of P ennsylvania,  D i  s cu s s  ion Paper 5 6  ( unpub l i shed )  , 
August 1979 . 

2 However , tentative ef  forts to provi de antitru st gu ide line s 
regarding mergers ( both horizonta l and vertical)  and jo int-venture 
arrangements have been of fered . Donald F .  Turner and Ol  iver E .  
W i l li ams on ( 1  9 71 )  , " Market Structure in Re lation to Technical and 
Organiz ationa l Innovation,  " in I nternationa l Conference on 

and Restrictive Practices ( HMSO )  , ed . J .  B. 
Heath ,  pp . 1 2 7-44 . Turner and W i l li ams on break down the innova 
t ion proc e s s  into thre e stage s :  invention, deve lopment, and pro
duction mark eting . Th e ir bas ic  argument i s  that the stage s may be 
s eparable and that the ef  ficient firm s iz e  for one of the s e  stage s 
need not be the mo s t  e f f i c  ient for the others . Th e ir policy 
recommendations are based on emp irical stud i e s  undertak en in the 
1 9 50 ' s  and 1 9 60 '  s ( s  eve ra l of wh ich are revi ewed in sect ion IV 
below )  , wh ich have several quali fications that are also di s cu s s ed 
be low . 
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Technology 

I I I .  MEASUREMENT AND MO DELING OF INNOVAT ION 


A .  Measurement of Innovation 

I dea l ly ,  to a s s e s s  the economi c performance of innovationa l 

a ct ivi ties in an indu s try , emp irical informa tion is de s ired for 

r e l  evant indu strie s ,  firms , or lines of bu s ine s s  giving the va lu e 

o f  the fina l innova tion and th e va lu e of the inputs inve s ted to 

mak e the innova tion pos s ible . Furthermore ,  know ledge about the 

inve s tments at each s tage of the process ( invent ion, deve lopment , 

marketing , and di ffus ion, inc luding adopt ion of an innova tion by 

vertically re lated indu s tries  ) , and th e length of time tak en in 

e a ch stage , are informa tion nec e s s ary to a s s e s s  innova tion per

f ormance ful ly . Unfortunate ly , with the exception of a few in

dep th case studi e s ,  l ava i  lable informat ion falls far short of the 

i deal and it become s  ne c e s s ary to resort to s tudy ing aggrega tive 

measures and proxi es for key variab les  . Two prin  ipa l approaches 

to me a s uring innova t  ive act ivi ty have been u s ed .  Th e firs t 

proxi e s  innova tion by me asuring inputs in innovat ive activi t ies  

( the " inp ut approach "  ) ;  the s econd proxi e s  innova tion by mea s uring 

innovat ion outputs ( the "output approach "  ) .  

Th e input approach me asures innovat ion by such indi c ators a s  

total expenditure on res earch and deve lopment or the number o f  

s c  ientists or engineers emp loy ed by firms . Th e principal s ource s  

o f  such data are comp any reports for leading u.s. firms , typica l ly 

1 For e xamp le ,  by Mans field et al . ( 1  9 71 ) on the drug indu s try 
and Almarin Phi llips ( 1971 ) 
Heath )  , on the aircra ft indu s try . 

- 2 8 

and Market S tructure ( D . c .  



t h e  l a rge s t  f i rms a s  l i s ted i n  t h e  Fo r t une 5 0 0  . Th e s e  d a t a  are 

d r awn f rom f i rms th a t  h ave s u s ta i  ned R .  & D. e f f or t s  . Al t hough 

t h e s e  f i rms are e xp e c t e d  to a c cou n t  for the va s t  bu lk of R .  & D. 

a c t i v i  ty , the e x c lu s i on o f  ma ny sma l l  f i rms re pre s e n t s  a ma j o r 

omi s s  i on ,  be c a u s e  a n  und e rs tand i ng o f  the ro l e  of sma l l  comp a n i  e s  

i n  i nnova t  i on i s  c e n t r a  l to a n  a s s e s sme n t  of how s i ze of f i rm 

i n f l u e n c e s  th e e f f i c i e n cy of i nnova t  i on .  An o t h e r  prob l em w i th 

t h e s e  d a t a  i s  that R .  & D .  subcon t ra c t i ng i s  not reported . ! Th i s  

d e f i c i ency h amp e rs a t t emp t s  to appra i s e th e e f  f e c t  i ve n e s s  of 

a l t e rn a t  i ve typ e s  of orga n  i za t  i on s  and preve n t s  an e xam i n a t  i on of 

the pos s  i b i  l i  ty th a t  sma l l  f i rms may be ab le to ove rcome 

e conomi e s-to-s ca l e  obs t a c l e s  i n  R .  & D .  by turn i ng to spec i a l i  s t  

R .  & D .  s ubco n t r a c t or s .  Ad d i  t i ona l ly , ma ny o f  the comp a n i e s th a t  

s u ppor t l a rge R .  & D. prog rams are cong lome r a t e  f i rms , and a l l  

I
t h e i  r R .  & D.  e xp e nd i  t u re s and emp l oym e n t  are l ump e d  toge ther.  

E f  f o r t s  to co l l e c t  mo re me a n i  ngf u l  R.  & D. da t a  at the e s t abl i s h

m e n t or produ c t-l i ne l e ve l are re l a t i ve ly re c e n t .  A notable 

e xamp l e  i s  the Commi s s  i o n '  s L i  ne o f  B u s  i ne s s  ( L B )  repor t i  ng 

2p rog ram . E f  f o r t s  to a n a ly ze LB d a t a  are j u s t  be gi n n i ng .  Th e 

b u l k  of emp i r i ca l  wo rk by economi s t s  ove r t h e  p a s t  2 0  years has 

b e e n  forced to re ly on mo re aggrega t ed d a t a .  F i  na l ly ,  wh i l e ma ny 

1 Th e Commi s s  i on '  s L i  ne of B u s  i ne s s  progr am may reme dy th i s  
d e f i c i e ncy , be c a u s e  i n f orma t i on i s  co l l e c te d  , for e a ch produ c t  
l i ne ,  on R .  & D.  b i  l l e d  t o  o t h e r  comp a n i e s .  

2 Ano t h e r  pot e n t  i a l  s ou rce o f  u s e  f u l d i  s aggrega t e d  d a t a  o f  l a rge 
c o rpora t i on s  i s  the P IM S  ( P rof i t  Imp a c t  of Ma rk e t  S t rat egy ) d a t a  
s e t .  S e e  Sch e r e r  ( 1 9 8 0  ) , p .  2 7 1 .  
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R .  & D .  Resources  

2 For examp l e  , it i s  
s ome firms repre s ents 

emp irica l stud i e s  of innovation u s e  total R .  & D .  spending or 

emp loyment, it i s  pos s ible , the case of R .  & D .  spending , to break 

out R .  & D .  by three functiona l categorie s ,  as de f ined by th e 

Nationa l Science Foundation : l 

bas ic re s earch--origina l inve stigation 
for the advancement of s cientific knowledge , 

deve lopment--reduction of re s earch findings 
to practice,  

app l i ed re s earch--res earch expected to have a 
practical p ayo f f .  

Whi le the di stinctions between categori es  are not alway s sharp , 

parti cu larly betwe en ba s i  c and applied res earch , and they do not 

conveni ently corre spond to the four stage s of the innovation 

proce s s  di s cu s  s ed in the previ ou s sect ion , 2 nonethele s s ,  attempts 

to study one or more of NSF R .  & D .  c ategories cou l d  repres ent an 

improvement over u s ing total R .  & D .  spending . Uqfortunate ly , 

res earch inve stigating indivi du al R .  & D .  c ategories appears to be 

rare , a notable e xception be ing a rec ent paper by Mans field 

( 1  9 80 )  , who sought to determine wh ether th e rate of produ ctivity 

Nationa l S c i ence Foundation ( 1  978 )  , Nationa l Patterns of 
( NSF 78- 3  1 3 )  , p .  2 5  . 

pos s ible that mu ch deve lopme nt R .  & D .  in 
imitative research and reverse engineering 

re sponding to a s ign i f icant innovation by riva l f irms . Further
more , in some indu stries ( pos s ibly automobi les ) , routine testing 
may be c la s s i  fied as deve lopment . It i s  not even c lear that thi s  
i s  R .  & D .  act ivity . 
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change of an i ndu s try or of a firm was re lated to the amount of 

b a s i c  research . l 

The output me thod of me asuring i nnovat ion has been approached 

in two way s  . First ,  seve ral  economi s ts have used the number of 

patents is  sued as a me a s ure of innova t ive produ c t ivi ty . The 

a dvantage s of u s i ng numbe r  of patents to reflect innovat ion are 

that the i r  temporal and techno logi c a l  cove rage is vi rtual ly 

comp lete and that they indi cate some mi nima l s tanda rds of 

technical  nove lty ( in contras t  to R .  & D .  spendi ng or emp loy

ment ) . 2 Howeve r ,  thi s  mea sure is a ls o  somewhat suspect , because 

patents va ry i n  importanc e .  A raw count of patents i s sued treats 

a l l  patents as havi ng the same importance . Clearly there i s  a 

s ubs tanti a l  economi c di f ference betwe en a di aper- for-parak eets 

patent and the origi n a l  p atents cove ring xe rography . 3 Ac cordi ng 

to Schere r ( 1  9 80 , p .  4 1 1  , fn . 3 0  ) , many patents i s  sued are no mor e  

than " . . .  a ma s s  o f  tr ivi a that s ome t ime s p a s s  for inve ntions 

under the patent system .  " That i s ,  many ( i  f not mo s t )  patents are 

not subs equently deve loped and comme rcialized and the refore 

probab ly have no economi c imp ac t .  Addi tiona l ly , not a l l  inve n

t ions are patented ( e . g .  , Kodak ' s  formu lae for mak ing co lor f i lm) . 

I n  sp ite of the s e  limi tations , seve ra l  economi s ts ( in part icu l ar 

1 Edwin Mans f i e ld ( 1 9 80 )  , " Ba s i c  Re s earch and Product ivi ty 
I ncrease in Manu facturing ,  " Am .  Econ . Rev . 7 0  : 86 3 - 7  3 .  

2 F .  M .  S cherer ( 1 9 8 0 )  , " The P rop ens ity to Patent ,  " ( forthcoming , 
J .  Indu s  . E con . ( p .  1 of types cript )  . 

3 Greer ( 1 9 80 )  , pp . 6 0 2  , 606 . 
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Empirical Testing 

S tudy Approach . 

Technological 

Corporat ion 

S cherer and S chmook l e r )  r egard patents i s s ued as a usable 

i ndicator of  inve ntive output . 

The second l i ne of approach to me a s uring innova t ive ou tput 

i nc lude s such me a s ures a s  number of s ign i ficant inventions , as 

j udge d many years after the date of invention, or  a s  reflected by 

s a l e s  vo lume of inve ntions 1 or 2 years a fter their f irst intra

duction . These me asures attempt to recognize the vary ing economi c 

importance of di f ferent patents and by not nec e s s ar i ly confining 

attention solely to patented inve ntions , can also incorporate 

important innova t ions that bypass the patent procedu r e  . Howeve r ,  

th e s e  mea sure s have two ma i n  drawback s .  Firs t ,  they repre sent 

only a samp le of innova t ions that may not be representative , and 

s econd , it is ve ry di f f i cu l t  to a s s ign economi c we igh t s  to inve n

t ions and to obtain sales data that re late to speci fic  inventions . 
l 

For these reasons , very few emp i r i cal s tud i e s  have used th i s  

app roach . l 

Emp i rical s tudi es  of i nnova tion 

have large ly been concerned with the S chumpeterian hypothe s i s  that 

l arge- scale fi rms pos s e s s  ing monop oly powe r p rovi de the mo s t  

conducive inst itutional envi ronme nt for innovation . The studi es  

Two notable contribut ions re  E dwin Mans field ( 1  9 6 8 )  , 

B .  Methods 

1 .  Case 

I ndustrial Res earch and I nnovation ( Norton ) , 
cove ring the i ron and s tee l ,  petroleum- re fining , and bituminou s 
coa l  indu stri e s ,  and Man s f ield et a l  . ( 1  9 7  1 )  , Research and 
I nnovation in the Modern ( Norton)  , cove ring the 
ethical pharmaceutical indu s try .  
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Testing . 

have been condu cted with case- study me thods of speci fic  innova

t i ons or indu s tr i e s  and w ith econome t r i c  mode ls cove r  i ng a number 

o f  indu s tries . Ca s e- s tudy me thods trace an indu s  try ' s  evo lu tion 

and al  low wide s cop e for study ing the timi ng and impact of ma jor 

i nnovat ions and a ls o  p e rmi t cons ideration of unique eve nts and 

p e rsona lit ies . Potential ly ,  c a s e  s tudi e s  provi de a vehi c le for 

r eaching a reasonably ful l ana ly s i s  of the unfoldi ng i nnovation 

p roce s s  in spec i fic  ins tances  . Unfortunate ly , th i s  me thod s u  ffers 

f r om the di sadva ntage s of  not be ing ob ject ive ly ve r i f  iable ( i  . e .  , 

no  two economi s t s  s tudy i ng the same indu s try wou l d  nec e s s ar i ly 

c onduct the inve s t iga tion in the same way or reach the same 

c onc lu s  ions ) .  And it is  di f f i cu l t  to ge neralize on the bas i s  of 

the results on one or a few indu s tries  or innova t  ions . 

By contras t, econome tr i c  mode ls of 
' 

i nnovat ion attemp t  to me et these critici sms of th e case-study 

method and have attracted conside rable attention amo ng economi s  ts . 

B ut unfortunately , the econome t r i c  mode ls that have u s ua l ly been 

adop ted are ve ry s imp l e ,  in part du e to the me asureme nt probl ems 

noted above . Moreove r ,  thes e  attempts have app l i ed s imp le 

regr e s  s ion mode ls to a comp l e x ,  dynami c ,  inte ract ive phenome non . 

Two types of mode ls have bee n  u s ed . The first mode l tests 

for the re lat ionship betwe en firm s iz e  and i nnova t ion . A variant 

of a s ingle-equation regr e s s  ion equation of the fol lowing form i s  

typica l ly e s t imated 

2 .  Econometric 

( A  ) 
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where 	S i i s  f irm i ' s  s iz e  ( me a s ured , for examp l e ,  by sale s or 
emp loyment ) , 

i s  f i rm i ' s  mea s ured innova t ion ( or innova t iona l I i 
i ntens ity ,  I i / S i ) ,  

i s  a random var i able , andU i 


a ,  b ,  and c are constant coe fficients . 


S eparate regr e s s  ions for each indu s try may be performe d on the 

bas is  of the argument that technologi c a l  opportunity va ries  ac ros s 

indu s tries . Pr ima ry interest res ide s in the estimated va lu e of 

the c coe ffi ci ent, which captures whether ( i nnova t ion) I i 

increases mo re than proport ionately wi th S i ( fi rm s iz e )  . I f  c is 

pos itive , mea sured i nnovat ion is  r e lative ly greater in large 

f i rms --which lends support to the S chumpeterian pos ition . On the 

other hand , i f  the estima ted coef f i c  ient c is nega tive , mea sured 

i nnova tion doe s  not increase proportionately with 1 firm s iz e  and 

the S chumpeter ian pos ition does  not hol d .  

The s econd type of mode l tests for the connect ion between 

monopoly power and i nnova tion . Th e format for the s ing le

regr e s s ion equation fitted i s  bas i c a l ly 

where M i 	 measures monop o ly power in indu s try i ,  

i s  an inde x of techno logi c a l  opportunity inT i 
i ndu stry i ,  


i s  a random va r i ab le ,  
vi 

e ,  f ,  and g are constant coe f f ic i ents ,  and 

mea sure s indu s try i ' s  i nnovat ion or innova tiona l I i 
i ntens ity . 
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In this  mode l ,  the focu s i s  on the estimated coe ffici ent f .  


I f  f i s  pos it ive , thi s  imp l i e s  that i nnovat ion increases wi th 

monopo ly power ,  which accords with the S chumpeterian vi ew . On the 

oth e r  hand , i f  the estimated f is nega tive , innova tion is reduced 

a s  monopoly powe r  i ncreases  . 

While the estima tion of the s e  mode ls may shed some light on 

the re lationships betwe en f i rm s iz e  or monopoly power and innova

t ion , there are seve ral reasons for be li evi ng that the results of 

the s e  mode ls are not de finitive . Fi r s t ,  as di s cu s  sed earlier  in 

th i s  sect ion , the mea s ure s of innova tion are flawed . For examp l e ,  

i f  innovation is mea s ured by R .  & D .  e xp e nditure o r  inputs , then 

r e gr e s s  ion results that wou ld lead one to beli eve the 

S chumpeterian pos i tion wa s correct may not be war ranted . The 

b road i nnovat ion measure may me r e ly mean that the large st fi rms 

' 
a nd/or the leading f i rms in the mos t  concentrated i ndu s tr ies had 

r e s  ea rch labs ge ared p r ima r i ly to imi tating i nnova t ions introduced 

by other fi rms or to keep i ng abreast of progr e s s  in the sciences ,  

with the aim of mak ing mi nor modi ficat ions to cu rrent produ ction 

p roc e s s e s  or products . On the other hand , i f  the numb er of 

patents is s ued i s  the mea s ure or i nnova t ion u sed,  then once aga in 

the regr e s s  ion results may s igna l  a S chumpete rian result . But on 

c loser  examination, the result s may reve a l  that the leadi ng f i rms 

tend to seek patents on re lative ly mor e  of the i r  research results 

than sma l l  f i rms , or that a large r  share of patents is  sued to 

l eading f i rms we re not put i nto comme rcial  p ract i c e .  In  short, 
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and as sugge s ted ear l i e r ,  us ing broad mea sures of innovat ion make s  

i t  impos s ible to exami ne the act ivi ties  o f  fi rms at succe s s ive 

s tage s of the innovat ion proc e s s  and accordi ngly mak e s  it di f f i 

c u l t  t o  eva luate the innovative performance of di f ferent f i rms . 

Second , eve n  i f  there we re no qua lms about the me asureme nt of 

i nnova t ion, the estimat ion of equat ion A u s  i ng the input approach 

may not be a suitable test of the S chumpeterian proposition that 

large firms have a comp arative adva ntage in innova tion ove r sma l l  

f i rms . Thi s  point is  ma de by Fi  sher and Temi n ( 1  9 7 9 )  i n  a recent 

methodo logi cal comme nt on emp i  rical s tudi e s  of innova tion . l 

Ac cordi ng to F i  sher-Temi n ( F-T )  , eve n  i f  the estimate of the c 

coe f f icient in equat ion A i s  negat ive , there may s t i l l  be increas

i ng returns in innovat ion, whi ch thus favors large firms . 2 F-T 

argue that economi es  to s cale in innovation requires that an 
' 

increase in firm s iz e ,  give n  innovation input,  i s  associated with 

h igh er ave rage return in R .  & D .  per R .  & D .  work e r .  Thus ,  while 

1 Frank l i n  M .  Fi sher and Peter Temi n ( 1  9 7 9 )  , " The S chumpe terian 
Hypothes i s  : 

( 1  9 7 9 )  , " A  Comme nt on 
J .  Pol . Econ . 

artic le by F i sher and Temi n ( 1 9 7  3 )  , 
and Deve lopme nt : What Doe s  

8 1  : 56 - 7 0  . 

Rep ly ,  " J. Pol . Econ . 8 7  : 3 8 6-89 . See also Car los 
Alfredo Rodr iguez F i sher and Temi n on the 
S chumpeterian Hypothe s i s ,  " 8 7  : 3 8 3- 8  5 ,  and the 
original " Re turns to S cale in 
Re sea rch the S chumpeter ian Hypoth e s i s  
Imp ly?  " J. Pol . Econ . 

2 F i sher and Temi n concentrate on the s iz e  e la sticity of i nnova 
t ion , e . g .  , ( di /AS ) ( S / I )  , where I i s  innova t ion and S i  s f i rm 
s iz e  . In equat ion A ,  thi s  e la s tic ity i s  [ b  + c S ]  ( S/ I )  . For 
large S ,  the elasticity depends on the s i gn of the coe ff ici ent c .  
I f  c i s  pos it ive , the s iz e  elastic ity of innova t ion i s  always 
pos it ive , whi le if c is  negat ive , as s iz e  increa s e s  eve ntual ly the 
e la s ti c ity wi l l  be nega t ive . 
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a big f i rm may seek a much la rge r va lue of R .  & D .  ou tput than a 

s ma l l  f i rm ,  the numbe r  of R .  & D .  work e rs hired may not di ffer 

ma rk edly for the two fi  rms . Therefor e ,  the ratio I / S  ( innovat ion/ 

s iz e )  may be sma l  l e r  in the la rge firm . Ac cordi ngly , results of 

e f forts to estima te equation A u s  ing i nputs to me a sure innovation 

a r e  not expected to indi cate whether large f i rms have an advantage 

in innovat ion . Since the F -T argume nt rests on a part icular  

theoretical formulation ,  it  may not neces sar i ly be  fatal to 

s tudi e s  that use input data in equation A .  But the F -T contr ibu 

t ion does pos e a chal lenge to emp ir i c i s ts who rely on input data 

to exami ne pos s ible economi es  to s ca l e  in innovat ion . 

Th ird,  many s tud i e s  of the i nnova tion/monopoly-powe r rela

t ionship use  the dome s tic concentrat ion rat io to me asure mo nopoly 

power .  A ma j o r  reason for u s  i ng concentration ( and th is meas ure 
l 

in part icu l a r )  i s  conve nience- - the s a l e s  or capacity share of the 

top four or e igh t f i rms is  usua l ly easy to calcu l ate and ava i  lab l e  

on a u . s  . - area ba s i s  . Addit iona l ly , at the t ime seve ra l  of these 

s tudi e s  we re condu cted,  e spec ial ly in the 1 9 6 0 '  s ,  economi s ts were 

more recept ive to u s i ng dome s tic concentrat ion as an inde x of 

monopoly powe r .  Howeve r ,  a growing skepticism has eme rged regard

li ng the use of s imp l e  concentration ratios for thi s  purpos e .  Not 

a l l  of the skepticism about concentrat ion ratios is of recent 

See Pautler ( 1 9 8  1 )  , pp . 5 3- 6 8  , for a recent survey of the 
l iterature . 
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or igin . For e xamp le ,  economi sts have long been aware that mo nop

o ly power also depends on entry condi t ions . I f  entry into an 

i ndu stry is relative ly easy , a high concentrat ion rat io does 

not sign i fy s ign i f icant mo nopoly powe r .  But recent research has 

found that s imp le concentrat ion rat ios -- i .  e .  , the four- f i rm con

c e ntration ratio-- are not a lway s a re l i able indi c ator of monopoly 

p ower ,  becau s e  they conceal informa t  ion about the relative pos i

t ions of the top ( fou r )  f i rms . That i s ,  asymme try of ma rket 

share s and the the pos it ions of the top two f i rms may be more 

important in determi n ing monopo ly powe r .  l Another is  s ue conce rns 

the de f inition of the re levant ma rk e t .  Seve ra l s tudi e s  have used 

three-digit S I C  i ndu s trie s ,  which 
' 

are probably too broad in many 

c as es . A s imi lar ma rk et de f inition problem a r i s e s  when fou r-digit 

SIC  code s are  used to de f ine the produ ct ma rket . The s e  clas s i fi-
I 

c ations may bear litt le re lationship to the actual p roduct 

ma rkets , which can be sma l le r .  Fu rthermore,  the ( g row ing) 

importance of competition betwe en f i rms in di f ferent countr ies is 

invariab ly ignored . The s imp l e  dome s tic concentration rat io is 

p robab ly a poor me asure of monopoly power in indu s tr i e s  like 

automobi le s  and s tee l  , whe re fore ign producers exp ort to the 

Un ited States and the re levant ma rk e t  is  apparent ly broade r than 

the Un ited States a lone . While foreign-manu factured autos and 

John E .  Kwoka ( 1 9 7 9 )  , " Doe s the Choice of Concentrat ion Ratio 
Rea l ly Matter? " FTC wo rk ing p aper no . 1 7  , and Kwoka ( 1  9 7  7 )  , " The 
E f fect of Mark et Share D i stribut ion on I ndu stry P erformance , "  Rev . 
Econ . Stat . 6 1  : 1 0 1- 9  . 
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s t ee l  have inc reased in importance in the past de cade , eve n by the 

e nd of the 1 9 5  0 1  s imports of autos and s teel were approach ing or 

exceeding 5 percent of dome s tic cons umpt ion and therefore were 

p r obably exe rt ing a s ign i f icant influence on u.s. f i rms . Finally , 

other mark ets may be local rather than nationa l ,  so that nat ional 

c o ncentration understates monopoly powe r .  

Fou rth ,  the s imp l e  innovation/ f i rm- s iz e  and innovation/ 

monopoly-power mode ls presented above presume that the di rect ion 

o f  causality flow s  from f i rm s iz e  or monopo ly powe r to innovation . 

Whi le th is  di rection of causality may be approp r  iate for tests of 

the S chumpeterian- type hypothes i s ,  some economi sts have argued 

that cau s ality is  much mo re comp l e x  and that innova t ion and f i rm 

s iz e  or monopoly powe r  are inte rre lated , i f  not s imu ltaneou s ly 

determi ned . For examp l e ,  Phi l  lips ( 1 9 7 1 )  ma i ntains that innova

t ion and ma rk et stru cture need to be studied ove r ' time ; innova

t ions tend to alt e r  ma rk et structure,  for examp le ,  as s uc c e s s  ful 

i nnovators increase the i r  ma rket share . He points out that some 

r iva ls adve rs e ly af fected by the innovat ion may be forced to exit 

the indu s try ,  wh ile other riva ls , as we l l  as the initial innova

tors , may be stimu l ated to further R .  & D .  act ivi ty .  l To the 

Note that seve ral  economi sts have propos ed that the evo lution 
o f  an indu s try • s  s truc ture ove r time can also be studi ed in the 
context of a pure random- growth phenome non, whe re a l l  f i rms face 
the s ame probabi l ity di  s tribut ion of growth rate s ,  so that the 
a ctua l growth rate record of an individual  f i rm i s  a matter of 
luck . Thos e mode ls gene rally predi ct that an indu stry • s  concen
t rat ion w i l l  increase ove r t ime . See S cherer ( 1  9 80 ) , pp . 145-50  , 
for a revi ew of thi s  literature . 
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( 1 9 79 ) , 

extent thi s  vi ew of innova t ion is  va l i d ,  the s tatistical results 


of s ingle-equation mode ls  wi l l  be bi ased and mi s l eading . The bias 

a r i s es becaus e  the correct mode l is  a sys tem of equations in which 

both innova t ion and ma rk e t  stru cture are endoge nou s .  The s ingle-

equat ion mode ls are a l s o  e xp e cted to be mi s l eadi ng if Phi l l ips ' 

a rgument is  correct , becau s e  as the s e  mode ls have been applied,  

they utilize c ros s - s e ct ion data ( e . g .  , obs erva t ions for di fferent 

f i rms or indu s tries at a point in time or ove r a short time )  . 

Ac cordi ngly , the se mode ls do not a l l ow  for change s ove r time in 

i nnovat ional act ivi ty and ma rk et structure . The thru s t  of 

Ph i l l ips ' l i ne of argument as we l l  as s imi lar recent theoretical 

e f fortsl therefore casts a c l oud of doubt ove r the results of 

econome tr i c  s tudies  that emp loy s ingle-equat ion mode ls and u s e  

c ros s - s ectional da ta . Fina l ly , to the e xtent that va riable s ,  and 

p e rhap s entire re lat ionship s ,  are mi s s ing f rom the equations , the 

s tatistical estimates wi l l  be biased . There may be leads and lags 

that are not captured . Vari ables such as barriers to entry may be 

omitted . And equations that de fine how the s e  va r iabl e s  are 

determined may be omi tted a ls o .  

For e xamp le , P artha Da sgupta and Jos eph S t ig l i tz ( 19 80 )  , 
" I ndu strial Structure and the Nature of I nnova tive Act ivity ,  " 
Econ . J .  90  : 2 6 6 -9 3  ; Carl  A .  Futia ( 1 9 80 ) , " Schumpeterian 
Competition ,  " Q .  J .  Econ . 94  : 7 5- 6 9 5  ; . G len c. Loury ( 19 7 9 )  , 
" Market S tructure and I nnovation,  " Q .  J .  E con . 9 3  : 3 9 5-440 ; 
Richard R .  N e l s on and Sidney G .  Winter " Forces Generat ing 
and Limit ing Concentration Unde r S chumpeterian Comp e t ition ,  " Bel l 
J .  E con . 9 :  5 24-48 . 

-40

1 



Activity 

( 1 9 6 3 ) ,  

IV . INVENTION AND FI RM S I ZE 

Economi c study of the invent ion pha s e  of the innovation 

p ro c e s s  has been rather limited . Th e literature has focu sed 

a lmos t  exclus ive ly on the relationship be twe en invent ion and f i rm 

s iz e  . l Furthermo r e ,  attention has been conf ined to me asures of 

i nve nt ive ou tput,  such as number of patents i s  sued or number of 

s ign i f i cant inve ntions . 

There appears to be broad agreeme nt ,  regardl e s s  of the 

i nvent ive-output me asure employed , that there i s  little ( i  f any ) 

p erceptible connect ion betwe en firm s iz e  and rate of inve ntion . 

I nde ed , to the e xtent that experts in the area have drawn any 

s ummary findi ng ,  they have concluded that sma l l  f i rms appear to be 

f avorably structured for inve ntive effort s .  For e xamp l e ,  S cherer 

( 1  9 8 0  , p .  4 1 7  ) o f fers the ge neralization that " • . . sma l l  f i rms 
l 

and indep ende nt inve ntors play a promi nent and p e rhaps eve n di s -

IIp roportionate role in generat ing new ideas  and concepts . 

S upporting Scherer ' s  s umma ry are a few studi es  of a va riety of 

1 It appears that the re are no studies  that focu s on the relation 
betwe en invent ion and concentrat ion , although attempts have been 
made to as s e s s  the inve nt ive performance of sma l l  f i rms in concen
trated indu s tries--e  . g .  , Wi l l  iard F .  Mue l ler ( 1 9 6 2  ) , " The O rigins 
o f  the Bas  ic  I nve ntions Unde r ly ing du P ont '  s Ma jor Product and 
P roce s s  I nnovations , 1 9 2 0  to 1 9 5 0 ,  " in the National Bureau of 
E conomi c Re s earch Conference Report , The Rate and Direction of 
I nventive ( P r inc eton ) , pp . 3 2  3-46  . 

2 J ohn Jewkes , D avi d Sawe rs , and Richard S t i l  lerma n  ( 1  9 6 9 )  , The 
Sources of I nvention , 2 d  ed . ( Norton) . Al so see Daniel  Hamberg 

" I nve ntion in the I ndu s trial Re s earch L aboratory ,  " J .  Pol . 
E con . 7 1  : 9  5 - 1  1 5  . 
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i nve ntions . For e xamp l e ,  the work of Jewkes ,  Sawe rs , and 

S t i l l  erma n ,  2 who s tudi ed the record of 70 important 20th- century 

i nve ntions , d i s cove red that mos t  inve ntions we re attr ibutab le to 

the e f forts of independe nt inve s t  igators , although many were 

s ubs equently acquired by large f i rms . Wh i le it is  haz ardou s to 

r each conc lu s ions on the bas i s  of such limi t ed data, cu rrent 

f indi ngs imp ly that there are a wide va riety of envi ronme nts 

hosp itab le to inve ntion and that with du e rega rd to instances 

where a large laboratory or organ iz ation i s  condu c ive to bas ic 

res earch ,  it is  e xp  ected that ant itru s t  po l i cy wi l l  not , as a 

general matter , nece s s ar i ly di s rupt i nve nt ive ou tput.  In fac t ,  

ant itru st may promote inve nt ive e f forts in some ma rkets . 
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V .  F I  RM S I Z E  AND INNOVAT I ON 

Wh i l e l i  t t l e  i s  know n  a bou t th e i nve n t i ve s t age of the 

i n nova t i ve proce s s ,  eve n l e s s  is know n  abou t th e d e ve l opme n t  a n d  

comme r c i a l i  z a t i on s t age s of t h e  i n nova t  i on proce s s .  Ec onomi s t s 

s imp ly have not brok e n  the i r  s t ud i e s down so t h a t  they focu s o n  

t h e s e  s t age s i nd i vi d u a  l ly . I n s  tead , th ey typ i ca l ly have s t ud i e d 

t h e s e  two s tage s s imu l t  aneou s ly , o f  te n  emp l oy i ng agg rega t i ve me a s 

u r e s  th a t  mi x i n  t h e  beh avi or o f  o t h e r  s t ag e s  of the i n nova t  i o n  

p roce s s .  Th i s  s e c t  i on and t h e  ne xt revi ew emp i r i c a l  wo rk s tha t  

h ave s t ud i ed i n nova t  i on us i ng agg re t a t e  me a s u re s  o f  i n nova t  i on .  

Emp i  r i c a l  i nve s t i ga t i on s  o f  the pos s  i b l e  re l a t i on s h i p  be twe e n  

f i  rm s i z e a nd i n nova t  i on typ i c a l ly focu s on re s e a r ch and deve lop 

me nt by i n du s t r i a l  f i rms . Th i s  imp l i e s that i n nova t i on i s  vi ewe d  

r a th e r  broa d ly , s i  nce R .  & D .  may be d e vo t ed to a w i de ra nge o f  

a c t i vi t i  e s  , f rom b a s  i c  re s e a rch to f i na l  d eve loPme n t  o f  new prod

u c t s  and proce s s e s  ( a n d eve n imi t a t i on )  . 

Two types of app roa ch e s  may be d i s  t i ngu i  s hed : ( 1 )  s t ud i e s of 

f i  rm s i z e a nd i n nova t  i ve i npu t ,  and ( 2 )  s t ud i e s o f  f i rm s i z e  a nd 

i n nova t  i ve ou t p u t .  Th e s e  approa ch e s  may be v i  ew e d  a s  comp l e 

m e n t ary , s i n ce bo th a t t emp t t o  d e t e rmi ne wh e t h e r  b i g n e s s  i s  

n e ce s s a ry for ( o r  at l e a s t condu c i ve t o )  i n nova t  ion.  h e g e n e ra l 

q u e s t i o n s  add r e s s e d  by th e s e  s t ud i e s are whe t h e r  l a rge f i  rms are 

b e  t t e r  a b l e  to unde rtake i n nova t  i o n  a n d  whe t h e r  they have s i gn i  f i 

c a n t  i n c e n t  i ve s to i n nova t e .  S p e c i f  i ca l ly ,  th e i s  s u e i s  wh e t h e r  

a g i ve n  perce n t age e xp a n s  i on i n  f i rm s i  z e  l e a d s  t o  an eve n  grea t e r  
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I nput 

Econ . E s s ays 
Deve lopment Hou s e ) ; 

7 6  : 29  2- 3 06 ; Dani e l  Hamberg ( 1 9 6 6 )  , R and D ,  on the 
Economic s  of Research and ( Random I ra Horowitz 
( 1 9 6  2 )  , " Fi rm Size and Re s earch Act ivi ty ,  " s. Econ . J .  2 8  : 298-3 0 1  ; 
Edwin Mans f ie ld ( 1  9 6 8  ) , I ndustrial Research and Techno lo ica l 
I nnovation ( Norton) ; F .  M .  Scherer 1 9 6 5 a  , " Si z e  of F i  rm , 
O l i gopoly , and Res earch : A Comme nt ,  " Can . J .  Econ . Pol . Sci . 
3 1  : 2 5  6 - 6 6  ; and J .  s. Wor l ey ( 19 6 1  ) ,  " I  ndu strial Re s earch and the 
New Compe tition, " J .  Pol . Econ . 6 9  : 1 8 3- 8 6  . 
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e xpans ion in innovation . Input studi e s --pre suming that there is a 

cons tant linear re lat ionship between inputs and ou tputs-- focu s on 

the ques tion, Does the intens ity of innova t ional act ivi ty , me as

ured ( for examp l e  ) by R .  & D .  emp loyme nt divi ded by total emp loy

ment,  increa s e  with f irm s iz e? Output studies try to ci  rcumve nt 

the assumption of equal and constant ef  ficiency of innovative 

e f forts by s tudy ing whether innovat ive ou tput increases more than 

p roport ionate ly with f i rm s iz e  . 

A .  Firm S i z e  and I nnovative 

Stud i e s  of innova t ional input and f i rm s iz e  ge nera l ly do not 

s upport the not ion that la rge f i rms have a di sproportionate advan

tage in innova t ion . Ac cordi ng to a revi ew by We i s s ,  " . mos t 

s tudies  show s trong pos itive e f fects of s iz e  on R .  & D .  emp loyme nt 

or exp e nditures within broadly def  ined indu s  tries bu t weak , and 
I 

o ften negat ive e f fects of s iz e  on R .  & D .  intens ity .  " l , 2  That 

1 Leonard We i s s  ( 1 9 7  7 )  , " Quant itative S tudi e s  of I ndu strial 
O rganiz ation ,  " i n  F rontiers of Quantitat ive Economics  , ed . ,  
Michae l D .  I ntriligator , p .  3 9 0  . 

2 We i s s  references seve ra l  work s pub l i  shed in the 196  0 '  s that 
c los e ly ove r lap with the works surveyed by Kami en and S chwartz , 
and S cherer ( 1 9 80 )  . They inc lude Henry G rabowski ( 1 9 6 8 )  , " The 
Determi nants of I ndu strial Re s earch and Deve lopme nt ,  " J .  Pol . 
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of New I ndustrial ch . 3 .  

i s  , large r firms emp loy more innova tive input s ,  but they do not 

emp loy disproportionate ly more inputs . Howeve r ,  there are qua l i 

f i cat ions to th is  summa ry . Mos t  important, the s tateme nt app l i e s  

t o  mos t ,  but not a l l ,  indu s tries inve s t igated . Fo r examp l e  , 

s eve ral of th e stud i e s  fou nd the chemi cal indu s try to be an 

e xception di splay ing increas ing R .  & D .  intens ity with s iz e  . 

Cas e studi es  of the chemi cal indu s try give further ins igh t s  

i nto the innovat ive proce s s  . Re s earchers suspect that the re s ul t s  

f o r  the chemi cal indu stry are strong ly influ enced by the indu s 

t r ial  gi ant Du Pon t .  A s tudy by Mue l  ler ( 1  9 6 2 )  o f  Du Pont ' s  25  

mos t  important produ c t  and p roce s s  innovat ions between 1920  and 

1 9 5  0 revea led that at mos t  1 1  were init ial ly d i s cove red in 

Du Pont ' s  laboratories  . l Howeve r ,  whi le Du P ont was not the 

i nitial inve ntor of the ma j  or i ty of the 2 5  innova t ions , it is 
l 

p os s ible that its de ve lopme nt and comme r  cializ ation activi t ies  

were s ign i f icant and e xp la in Du Pont '  s di sproport ionately la rge 

R .  & D .  e f fort in re lat ion to its s iz e  . Fina l ly ,  a mo r e  recent 

e xamination of the chemi cal  indu s try finds that Du Pont '  s R .  & D .  

p e r formance has been di s t inct ive and that ge nera l ly , l a rge s iz e  

does not insure techno logi cal  progr e s s  ivne s s  in chemi c a ls . 2 

Whi le Kami en and S chwartz ( p .  1 8 )  concur in We i s s  ' summary ,  

they point out a s econd quali fication . Stud i e s  of firm s iz e  and 

1 Also see S chere r ( 1 9 80 )  , p .  4 1 6  . 

2 Edwin Mans f ie l d ,  J ohn Rapoport , Anthony Rome o ,  E dmo nd V i l lani , 
Samu e l  Wagne r ,  and Frank H u s i c  ( 1 9 7  7 )  , The Produc tion and 



innovative inp uts typ i ca l ly only inc lude firms that have sus

tained R .  & D .  e f forts . Howeve r ,  the va s t  ma jor  ity of sma l l  f i  rms 

probab ly do not have s uch programs . Since sma l l  f i rms without 

r e s earch programs are exc luded from the studi e s ,  the results may 

be biased in favor of finding that sma l l  f irms are more intens ive 

i n  R .  & D . l 

Re s earchers als o recognize that the s e  res ult s may be biased 

in favor of a pos itive re lat ionship betwe en firm s iz e  and innova 

t ion intens ity because a high proportion o f  the research o f  some 

l arge firms i s  f inanc ed by the Gove rnme nt .  2 To the e xtent that 

the Gove rnme nt s ubs idi z e s  the res earch e f forts of large firms more 

than it does sma l  ler f i rms , the input s tud i e s  confound s ubs idi e s  

with an indi cator of e f f icient firm s tructure . Fi na l ly ,  R .  & D .  

s ubcontract ing may arti f ical ly inflate R .  & D .  act ivi ty of a large 

f irm when it hires s ubcontractors to perform R .  & 1D .  and the 

f inancing i s  attr ibuted to the large f i rm a s  R .  & D .  e xpenditure 

for its own research ef  fort . Th i s  may mask the comparative 

ine f f ici  ency of unde rtak ing R .  & D .  in la rge fi rms and di stort 

a s s e s sme nts of scale economi e s  of R .  & D .  with f i rm s ize . 

1 O f f s  etting thi s  bi as , to some e xtent,  is  the fact that sma l l  
f irms are l e s s  l ik e ly to forma l  ize the i r  budge t s .  To the ext ent 
that work e rs in sma l l  f i rms informa l ly sugge s t  and unde rtake 
innova t ive e f forts mo re than in la rge firms , the R .  & D .  e xp endi 
ture f igu res tak en from i ncome stateme nts wi l l  unde rs tate the 
l eve l of activity in sma l l  f i rms . 

2 We i s s ,  ibid . Als o  s ee S cherer ( 1  9 80 )  , p .  4 1 8  . 

-46



Output 

-47 -

On balance ,  thes e  qual i f ications sugge s t  that insofar as 

antitru s t  pol i cy focu s e s  on pos s ible monopoly problems invo lvi ng 

l arge enterpris e s  , it is exp e cted that for ma ny ( i  f not mos t )  

i ndu s tries , innova t ional advantage s wou ld  not be los t by 

r e straints on the forma t ion of bigge r firms . Th i s  s tateme nt 

cannot be trans forme d  into a s tronge r gu ide l i ne ,  becau s e  except

t ions have been found . In actual inve s tigat ions , therefore , it 

may be nece s sary to a s s e s s  innovat iona l activi ty in cases where 

i nnovat ion is  a s ign i f i cant dime ns ion of an indu s t ry ' s  

per formance . 

B .  Firm S ize and I nnovative 

I nnova tive output can be mea sured in seve ral  way s  , e . g .  , in 

terms of tota l patents is  sued , s ign i ficant patents is  sued, sales  

o f  new products ove r a per iod after the ir introdu c t ion.  In an 

I
e xtens ive study of patents and f i rm s iz e ,  S cherer ( 1  9 6 5b)  used a 

ma i n  samp l e  of 448 firms from the 19 5 5  Fortune 500  large s t  indu s 

t r i a l  companies and p e rformed a numbe r  o f  statistical  tests . l 

I n itial tests of pate nti ng and f i rm s iz e  we re performe d f i rs t for 

a l l  f i rms toge th e r  and s e cond for f i rms grouped with i n  14 two- and 

three-digit ( S I C  ) i ndu s tries  . The result s we re i ncon c lu s  ive . 2 

Next , firms we r e  orga nized into fou r  categor ies that attempted to 

1 F .  M .  S cherer ( 1 9 6 5b )  , " Fi rm Siz e ,  Ma rk et S tructure, 
Opportunity and the Output of P atented Inventions , "  Am. Econ . 
Rev . 5 5  : 1 0 9 7 - 1  1 2 5  . 

2 The s e  tests encountered s e ve re mu lt ico l l i near ity prob lems , 
whi ch me ans that the coe f fici ents in the regre s s  ion mode l cannot 
be me aningfu l ly estimated . See S cherer ( 1  9 6  5b)  , p .  1 1  06 . 



re f l ect what S cherer rega rded as di f ferences in technological 

lopportunity .  Two types of te s ts for the fou r indu s t ry group ings 

wer e  conducted . One te s t  used raw data for f i rm s iz e  ( mea sured by 

total s ale s )  , while  the s econd test used the loga r ithm of firm 

s iz e  . Apparently S cherer utilized the logarithmi c formu l ation to 

attempt to ad j u s t  for heteroskedasticity . 2 Both type s  of tests 

showe d that patent ing i ncreased with firm s ize in a l l  fou r  

i ndu s t ry groupings . But the two types of tests di ffered about 

r eturns to s cale in patent ing . When s iz e  of firm was me as ured by 

abs o lu te sal e s ,  increa s ing returns to scale eve ntua l ly prevai led 

i n  a l l  fou r  indu s try groupings . 3 In  contrast,  measur ing f i rm s iz e  
. 

by the loga r i thm of sales  produced results that imp l i ed dimi nish

i ng returns to s cale in a l l  fou r  group ings . The contrast in these 

I
1 The fou r  groups we re ( 1 )  the s o- ca l  led unp rogre s s  ive indus
t r ie s ,  which include five indu s tries  : food and tobacco p roducts , 
text i l e s  and appare l ,  pap e r  and a l  l i ed p roducts , mi s ce l  laneou s 
chemi cals ( e . g .  , soap , paint s ,  and fertiliz e r )  , and p r  ima ry 
metals ; ( 2 )  what S cherer terme d mode rate s ,  which inc lude s ix 
i ndus tries  : petroleum , rubber produ ct s ,  fabr icated me tal products 
and mi s c e l  laneou s  ( e  . g .  , ordnance ,  watches and c lock s ,  optical 
equ ipment ) ,  ma chi ne ry , transportation equ ipme nt e xcept ai rcraft,  
and a i rcraft and part s  ; ( 3 )  s tone , c l ay ,  and gla s s ,  and ge ne ral 
chemic a ls ( e . g .  , inorga n i c ,  orga n i c ,  and drugs ) ;  and ( 4  ) 
e lectrical equ ipme nt and communi cations . Scherer ( 1  9 6 5b )  , pp . 
1 1 0 1 , 1 1 0 7 . 

2 The presence of heteroskeda stic ity in a s ingle- equation 
regr e s  s ion mode l redu c e s  the stati stical s ign ificance of the 
coe f ficients of firm s iz e  in the estimated mode l  . 

3 S cherer e s t imated a cub i c  equation in f i rm s iz e  and found that 
the coe f f i c i ent of s iz e  squared was negat ive and the coe f f icient 
o f  s iz e  cubed was pos itive . Thi s  resulted in an initial region 
for f i rm s iz e  ove r which there we re de creas ing returns to size . 
After some point, the pos itive cub i c  coe f f ici ent domi nated and 
gave r i s e  to i ncreas ing returns to s iz e  . 
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re s ults is important and c annot be res olve d ba sed on the informa

t ion suppl ied in the art icle  . Scherer obs erve s  that the results 

o f  the abs olute f i rm s iz e  tes t " . are domi nated to some ext e nt 

by the obs erva tions for large firms . "  l But no i nforma tion is 

f urnished about the behavior of the res iduals in the regress  ion 

r u ns . An e xami nation of the res idu a ls wou l d  greatly aid in 

choos i ng between the abs o lu te- s iz e  and the logar ithm-of- s ize 

t es t s  . 

While S chere r '  s s tat i s tical results are contradi ctory on the 

i s  sue of whether there are increas ing or de creas ing returns to 

s ca le in patenting , it shou l d  be noted that there are seve ra l  

qua l i  f ications about us ing patents as a me a sure o f  innovat ional 

outpu t .  Firs t,  there is  s ome indi cation that ve ry large firms do 

not comme r c ia l ly deve lop as high a perc ent of the i r  patents as do 
I 

sma l l  f i rms . Se cond , g i ant f i rms tend to seek patents for a high 

e r  proport ion of the i r  inve ntions , which may be re lated to advan

tage s  that ve ry large firms pos s e s s  in supporting inte rna l s taffs 

of  patent attorney s  rather than the produ c t ivi ty of the ir R .  & D .  

e ffor t .  2 Th i rd ,  Hamberg ( 1  9 6 6 )  r eported that the ou tput of large 

i ndu s trial laborator ies tends to cons ist  ma inly of mi nor inve n

t ions . Howeve r ,  he a ls o  pointed ou t that whi le ve ry l arge fi rms 

may i s sue relative ly large numbers of mi nor inve ntions , they 

1 S cherer ( 1  9 6 5b}  , p .  1 1 0 8  . He reports that there we re 1 1  large 
f i rms - - 1  in e le ctrica l ,  2 in chemi ca l ,  3 in mo de rates ,  and 5 in 
unp rogre s s i  ve s .  

2 The s e  two points are noted by S cherer ( 1  9 80 )  , p .  4 1 8  . 



Technological 

may also be the primary s ources of many of the few rea l ly s ign ifi

c ant innovat ions . 

Whi le the ge neral di rection of the bi ases  in patent data 

app ear to push studi e s  in the di rect ion of finding that large 

f i rms are more product ive i nnovators , r e s o lu t ion of this  que stion 

rea l ly requi re s  c los e r  examinat ion of the qua l i ty of patents . l In 

an attempt to control for qua l ity of innovat ional output, 

Man s f  ield ( 1  9 6 8  ) s ecu red the coop eration of trade e xp e rts to rank 

by importance the ma j or innovat ions du ring 1 9 19 to 1 9 3 8  and 1 9 39 

to 19 50  in three indu s tr ies --bitumi nou s coa l ,  petro leum r e f  ining ,  

and stee l  . 2 Mans f i e l d  found that the fou r la rge s t  compani es  in 

the coal and p etroleum i ndu s tr i es accounted for a greater share of 

i nnova t ions than the i r  re spect ive shares of indu s try capacity . 

But in the ste e l  indu s try the oppos ite conc lu s ion wa s reached . 

Mans f ield cons ide red s eve ral factors that cou l d  accou nt for his  

f i ndi ngs . Apparently a key di f ference betwe en the stee l and the 

petro leum refining i ndu stries i s  the cos t of innovation.  

Mans f i eld found that the inve s tme nt ou tlay s requ ired to innova te 

compared to the ·ave rage s ize of f i rms we re apprec i ably high e r  in 

petroleum than in stee l  . ( Be c au s e  of inadequate data, the cos t of 

i nnova t ions in the coal i ndu s tries cou l d  not be de termi ned . )  

1 We i s s  ( 1 9 7  7 )  , i n  h i s  s urvey ( p .  3 9 1  , fn . 2 5 )  , conc luded that on 
balance total patents i s s ued were a better indi c ator of R .  & D .  
i nput than R .  & D .  output.  

2 Edwin Mans f ield ( 1  9 6 8 )  , I ndustrial Res earch and 
I nnovation , ch . s .  
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{ 1 9 6 6 ) , 

Th i s  as sume s that the top fou r f i rms in petroleum had a sharper 

c omparat ive advantage in be ing ab le to bear the cos t and risk of 

i nnovation . 

Subs equently , Mans f ie ld et al  . ( 1  9 7 1  ) s tudied the pharma

c eutical indu s try and , as in stee l ,  the fou r la rge s t  firms we re 

c omparative ly unp rogre s s ive . l In comme nt ing on the first 

Mans field s tudy , We i s s  pointed ou t that the re we re reasons to have 

s eve re reserva tions abou t the va l idity of the results . In partie

u la r ,  he noted that only a limi ted number of obs e rvat ions we re 

u s ed . 2 Further,  S cherer obs e rved that in the Mans f i e l d  s tudy the 

c ompany credi ted with an innova t ion was not ne ce s s ar i ly the f i rm 

that ult imat e ly deve loped and introduced the innova t ion . 3 

Unfortunate ly , e f forts to construct data for s ign i ficant 

i nnova tions have bee n  l imited,  apparent ly because the s e  e f forts 

a re ve ry cos t ly . For e xamp l e ,  in his  1980  s urvey ,1 Scherer 

1 Edwin Mans f ie ld et a l  . ( 1 9 7 1  ) ,  Research and I nnovat ion in 
the Modern ch . 8 .  Se e a l s o ,  Wa lter Adams and Joe l 
D i r lam " Bi g  Ste e l ,  I nve ntion and I nnovation,  " Q ,  J ,  
E con . 80 : 1 67 - 8 9  . The B ig Three u .  s. fi rms we re the la st,  for 
e xamp l e  , to adop t  the BOF furnace . 

2 We i s s  ( 19 7  7 )  , p .  3 9 1  . 

3 Scherer ( 1 9 80 )  , p .  4 2 3  , fn . 4 7  . Scherer comme nts that 
" Particu l a r ly in the coal mi ning i ndu s try , new mach inery is  
typically deve loped by speci a l i s t  mach ine ry mak e rs , not by mining 
f i rms .  " 
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Quality E fficiency 

Computer I ndustry . 

Drug Regu lat ion 

1 Scherer ( 19 80 )  , p .  4 2 1  . The two indu s tries are 
pharma ceuticals . In the forme r ,  I BM was reported 
re spons ib le for only 28 percent of 2 1  ma jor computer 
i nnovat ions , but its share of indu s try s a Les  du ring 
period range d betwe en 6 6  and 7 8  percent . Se e 
The u.s. Ma j or drug companies 
be re spons ible for a di sproportionate share of ma jor  drug 
i nnovat ion a fter the mi d- 19 60 '  s ,  when deve lopme nt 
cos ts ros e sharp ly , partly ow i ng to s t i  f fe r  regu lations . 
Grabowski ( 1  9 7 6 )  , and I nnovation . 

me ntions on ly two other recent studi e s ,  both of which concern 


spec i f ic indu stries  . l 

To summa r iz e ,  attemp t s  to re late firm s iz e  to innovational 

output have u s ed patents is  sued and s ign i fi cant innova tions as 

measures of output.  The evidence of two p r incipal s tud i e s  of u.s. 

f i rms , by S cherer and Mans f i e l d ,  sugge s ts that the importance of 

f i rm s iz e  for innova tion va r i e s  acros s indu s tries  . In some 

i ndu stries gi ant firms may be ve ry progre s s ive ,  whi l e  in others 

sma l l  or medium- s ize f i rms ho ld th is  di s tinct ion . 

c. The or of Innovative E f fort 

Ne ither input nor ou tput s tudies  pre s ent the ful l p ictu re of 

the ef  fect ivene s s  of R .  & D .  e f forts relative to f i rm s iz e ,  s ince 

both approache s fai l to control for the e f  fic iency of the i r  

R .  & D .  act ivi ty . Fi rms can devote subs tant ial amounts of their 

resou rces  to R .  & D .  e f forts wi thou t produ c i ng mu ch ou tput, if  the 

" qual ity " o f  the R .  & D .  e f forts is  subs tandard . Simi larly , 

focu s ing on subs tant ial R .  & D .  output may ove r look the fact that 

thi s  ou tput wa s produced at exce s s  ive cos t .  On ly by tak ing a 

c los er look at R .  & D .  e f forts than do the typical R .  & D .  input 

comp uters and 
to be 

indu s try 
the releva nt 

Gerald Brock ( 19 7  5 )  , 
we re reported to 

and testing 
Henry 
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and ou tput studi es  wi l l  the res earcher be able to ana lyze the 


e f f ici ency of the R .  & D .  activi ty . 

Dire ct analy s i s  of the e f f  ici ency of a firm '  s op e rations by 

r e  lating inputs to ou tputs is relative ly rare . Mo s t  s tudi es take 

the form of the input and output studies  de scribed above . As a 

r e  s ult , they fai l  to di s t ingu i sh between two conceptua l ly di f

f erent types of scale economi e s :  ( 1  ) the e f  fect of firm s ize on 

the ef fic iency of a give n s iz e  of R .  & D .  fac ility , and ( 2 )  the 

e f  fect of the scale of the R .  & D .  fac ility for a gi ve n  firm 

s i z e  . 1 

Seve ra l  s tud ies  have focu s ed on the question of how firm s iz e  

a f  fect s the e f  fici ency of a give n s iz e  of R .  & D .  fac i lity . An 

i l lu s trat ive e xamp l e  is the inte rvi ew study condu cted by Cooper 

( 1  9 64 )  . He  attemp ted to f ind the cos ts invo lve d in comparable 

I
p r o j e cts in large and sma l l  f i rms in the e lectronics and chemi cal  

i ndu s tries . 2 He  reported that a give n  pro j e ct wou ld  cos t 3 to 1 0  

t ime s mo re t o  deve lop i n  a large comp any than i n  a sma l l  f i rm .  

Cooper found that innova t ion was hamp e red by the bu reauc racy of 

s ome large f i  rms and that better personne l were attracted to 

s ma l le r  companie s .  Thi s  s ugge s ts that beyond s ome po int , firms 

e n cou nter nega t  ive returns for the ir R .  & D .  act ivi ty when they 

reach subs tant ial s iz e  . 

1 Kami en and S chwartz ( 1  9 7  5 )  , p .  8 .  

2 A .  c. Coop e r  ( 1  9 64 )  , " R .  & D .  i s  Mor e  E f fi c ient to Sma l l  
Companie s ,  " Harvard Bus ine s s  Review , May/June and September/ 
O ctobe r .  
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Studies that have focu s ed on economi e s  of s cale in R .  & D .  , 

holding f i rm s iz e  constant, have been rare r .  Th e few studies that 

are of this  ge nre provi de indi c ation that there may be economi es 

of scale in R .  & D .  , give n  f i rm s ize--at least in some indu stries  . 

For examp l e ,  Man s f ie ld et a l  . ( 1  9 7 1  ) found that " the re was a. • . 

s ign i f icant tendency amo ng th e chemi cal  companies for a f i rm '  s 

rank ing [ of the e f  fect ive ne s s  of ma jor  f irms ' R .  & D .  programs ] to · 

I Iincrease with the leve l of its R .  & D .  e xp e ndi ture 

Howeve r ,  " . in petroleum , the evide nce for th is  tende ncy is  

not statistica l ly s ign i f i cant .  " l 

Other s tud i e s  have exami ned the i s sue of the coordination 

betwe en the deve lopme nt and comme rc i a l izat ion phases  of the 

innovat ion proc e s s  and the re lationship of the coordination to 

s uc ce s s  ful innova tion , but the ro le of f i rm s iz e  i s  somewhat in 

doubt . There has also been a sugge s t ion that sma l l and large 

f i rms play comp l eme ntary rol e s ,  wi th large fi rms better su ited to 

unde rtak ing innovat ions that requ ire large - s cale R .  & D .  , while 

sma l l  enterp r i s e s  have a re lat ive advantage with sma l  l e r ,  

specialized equ ipme nt o r  p roducts . 2 Fina l ly , the importance of 

marketing and the interre lat ionsh ip and communication between 

Mans f i e ld et  a l  . ( 1 9 7 1  ) ,  Research and I nnovation in the Modern 
( Norton)  , p .  4 5  . 


By K .  P avitt and s .  Wa ld ( 1  9 7  1 )  , " The Condit ions for Succe s s  in 
Technologi cal Innovat ions " ( OECD )  . 

1 

2 



Re lationship 

parts of an orga n ization and with potential u s ers l have also been 

noted . 

D .  Thre sholds in the B etween Firm S ize and 
I nnovation 

It is ge nera l ly recognized that there are both advantage s and 

d i s advantage s of firm s ize for innovation.  The s e  theoretical 

pos s ibi lities we re di s cu s  s ed ear l i e r  ( pp .  7 - 1 2 )  . Some economi sts 

h ave sugge s ted that there may be an op timum f i rm s iz e  that occu r s  

whe re the advantage s o f  firm s iz e  are j u s t  ba lanced by the di sad-

v antage s .  A few emp i rical stud i e s  have attempted to di s cove r 

whether there is  a th reshold in the relat ionship between firm s i z e  

, and innovation- - that i s ,  whether there is  a critical va lue ( or 

r ange ) for f i rm s iz e  at wh ich innovat iona l pe rforma nce is ma xi

mized . Furthermore , the rema rk s of some economi s t s  sugge st that 

the threshold i s  uni form a c ros s many indu s trie s .  2 
1 

The evi dence for a f i rm s ize threshold i s  limi ted and is  


based p rima r i ly on research condu cted du r ing the 196 0 '  s .  The 


p r incipal contr ibu t ions from that per iod are those of S cherer 


( 1  9 6 5b)  and Mans field ( 1  9 6 8 )  . Howeve r ,  the evidence in the s e  

1 By Mans field et al  . ( 1  9 7 1  ) and by Ch r i s  tophe r  F reema n ( 1  9 7  3 }  , 

" A  Study of S u c c e s s  and Fai lu re in I ndu s trial Innova t ion,  " i n  

Sc ience and Technolo in Economic Growth , ed . B .  R .  Wi l l i ams 

Wi ley , pp . 2 2 7 -4 5  . 

For e xamp l e  , whi l e  S cherer ( 1 9 80 , p .  4 2 2  ) i s  careful to qual i fy 
h i s  remark s ,  he sugge s ts that " A  l ittle bit of bign e s s - - up to 
s a l e s  leve ls of $ 2 5 0 to $ 400 mi l lion at 1 9 7 8  price leve ls -- i s  good 
for i nve ntion and innova t ion .  But beyond the threshold further 
b igne s s  adds little  or nothing , and it carries the da nge r of 
dimini shing the e f  fective ne s s  of inve ntive and innova tive 
performance . "  
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studies is  somewhat contradi ctory , mak ing it  haza rdou s to draw 

s trong conc lu s ions . The ma in prob lem centers on the que s t ion of 

measur ing f irm s iz e  . I f  firm s iz e  is  measured by the logarithm o f  

f i rm s ales , then,  S cherer ' s  and Mans f i e ld '  s results sugge s t ,  there 

is a thresho ld . On the other hand , i f  f i rm s ize is  me asured by 

the absolute leve l of sal e s  , then e ither no threshold is  found or 

e l s e  it is at a leve l corre sponding to the ve ry large s t  firms in 

the indu s try . l Whi le there may be a good cas e for us ing the 

logar ithmic- s ize measure ove r  the abs olute - s  ize me as ure , ne ither 

author deve lop s  an argume nt supporting th i s  vi ew . 2 

New evidence about threshol ds is  furn ished in a recent paper 

by S cherer ( 1 9 80 )  , wh ich ut i l iz e s  an e xtens ive samp l e  of firms , 

drawing on the Commi s s  ion ' s  L ine of Bus ine s s  data bas e .  3 Scherer 

pre s e nts re sults for both innovat iona l ou tput me asured by patents , 

1 Mans f i e l d  ( 1 968  ) , I ndustrial Res earch ,  pp . 98-99 , reports that 
the re is an exception in the s tee l indu s try , where the thresho ld 
occurs at a l eve l for ve ry sma l l  fi rms . 

2 I n  a private conve r sation, S cherer me nt ioned that his  regres
s ion runs encountered s eve re mu ltico l l inear ity problems and that a 
comparison of the re sults of me asur ing f irm s ize by absolute sales  
aga inst the log of sales  was a type of sensitivity analy s i s  . 
Furthermore , as di s cu s  sed ear l i e r  ( p .  48 , fn . 2 above ) ,  a key 
is  sue turns on the pos s ibi l ity of heteroskedas ticity when abs olute 
s iz e  is  used . To e xami ne th is  i s s ue,  we need to have the 
res iduals o f  the regre s s  ion equations . In the abs ence of th is 
informat ion and in vi ew of a more subs tant ive recent paper,  there 
is  l imited va lue in devoting further attent ion to the s e  earlier 
contribut ions . 

3 F .  M .  S cherer ( 1 9 80 )  , " The P rope ns ity to Patent" ( forthcomi ng , 
J .  I ndus . Econ .  ) .  
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and for innova tiona l input me a sured by R .  & D .  spendi ng . Unfor

t unate ly , S cherer u s e s  on ly a linear regr e s s  ion mode l and does  not 

cons ider the loga rithmi c forma t .  But th is  de f i c i ency i s  probab ly 

more than of f s et by work ing with a super ior data base .  Speci fi

c a l ly ,  size is  me asured by abs olute sales of fi rms in each LB 

i ndu s try . For the re lat ion betwe en patents and s iz e ,  S cherer 

i nve s tigates 1 24 Line of Bus  ine s s  indu s try catego r ie s  . He finds 

that for 7 0  indu s  tri es  there are dimi n i shing returns in patenting , 

which imp l i e s  that a thr e sho ld app l i e s .  l For the other 54 

indu s tr ies , increas ing returns are reported,  sugge s ting that a 

threshold doe s not exi s t .  2 A s imi lar mi xed pattern i s  found for 

the re lation betwe en R .  & D .  spendi ng and f i rm s iz e ,  which cove r s  

1 9 6 L ine o f  Bu s iness indu stry catego r ie s .  I n  9 2  cas e s  , the 

s tatistical results imp ly a threshold,  3 whi le in 1 04 LB indu s tr i e s  

no th reshold i s  evi de nt . 4 

Scherer ' s  latest findi ngs support the vi ew that the "optima l "  

e nvi ronme nt for innovat ion va ries  wide ly acros s i ndu s tr ies  . The s e  

l atest result s warrant special we igh t ,  because they draw o n  a much 

1 Of the 7 0  indu stries , the ( negat ive ) quadratic regr e s s  ion 
c oe f f i c ient i s  stat i s tical ly s ign i f icant ( at the . 0  5 l eve l )  in 1 7  
c a s e s  . 

2 Of the 54 i ndustries  , there are 14  s tatistical ly s ign i ficant 
( pos it ive ) quadratic coe f f icients . 

3 Only 1 6  ( nega tive ) quadrati c  coe fficients are s tat istica l ly 
s ign i f icant, ou t of 9 2  cas e s  . 

4 Forty ( pos itive ) quadratic coe f f i c i ents in the 104 LB 
i ndu s tries are statistically s ign i f icant . 
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1 9 5 9  by T e xa s I ns truments , was put at 
( 1  9 7 4 )  , I nnovation 

and E conomi s t ,  2 7  Dec . 1 9 80 , p .  64  . 

more e xtensive and care ful ly des igned data bas e ,  as compared with 


als o in 

the s amp l e s  used by the earl ier  s tud i e s  conducted in the 1960 '  s .  

S cherer ' s  new findings are accord with the vi ew that the 

balancing of advantage s and di s advantage s of f i rm s iz e  for inno

vat ion vary ove r  indu s tries  . For e xamp l e ,  the cos t of a ma j or 

i nnova tion can va ry enormou s ly from i ndu stry to indu s t ry and 

a ccordi ngly , can influ ence the s iz e  of firm mos t  condu c ive to 

i nnova t ion . l At thi s  time , there for e ,  there appears to be a 

d ive rs ity of firm s iz e s  mos t  condu c  ive to innovat ion acros s 

indu strie s .  But unfortunate ly we mu s t  await further res earch to 

learn the speci fic indu s tries where thresholds may or may not be 

r e l evant and to obtain the approp r  iate s iz e  thre sholds where they 

apply . Scherer ' s  paper does not identi fy the indu stry groups that 

reported inc rea s  ing vs . decrea s ing returns to s cale in patenting 

and R .  & D .  spendi ng . 

E .  Conc lus ion 

Overa l l  , the emp i rical  evidence concerning f i rm s iz e  and 

innova t ion doe s  not paint a ve ry s imp le picture . In part, this  i s  

due to problems with the data . A number of contr ibut ions have 

e xami ned the a s sociat ion between firm s iz e  and innova t ional input 

( e . g  . , R .  & D .  emp l oyment or exp endi ture )  . But the interp retation 

Fo r examp l e  , the cos t of deve lop i ng the I BM 3 6 0  s er ies  of 
computers in the mi d- 1 9 6 0  ' s  was apparently in the region of $ 5  
b i l lion.  By contras t ,  the innova tion cos t  of  the i ntegrated 
c i r cu i t ,  introduced in 
$ 1 00 , 000 . B .  c. Twi s s  
( Longman ) ,  p .  2 2  , 
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o f  the resul t s  of the se s tudi e s  i s  in doubt becau s e  they beg the 

question of the e f f ici ency of R .  & D .  programs . Output s tudi es  

s u f fer from the di f f icu lty of  me a s uring the va lue of  innovat ive 

output . Accepting the me asures that are adop ted , there appear to 

be marked di f ferences among indu s t r  ies . In some indu s tr ies 

( chemi cals , and pos s ibly petroleum )  , a few large firms are 

c omparat ive ly progress  ive ; in others ( s tee l )  , l arge fi rms are 

l e  s s  innovative than medium- s iz ed enterp r i s e s  . Simi larly , an 

optima l s iz e  th reshold for innovat ion appears to exi s t  in some 

i ndu stries , but no ge neral threshold leve l appears to apply in a l l  

i ndustries . Indeed,  eve n  the pres ence of a threshold i s  open to 

question in some other indu s tries . Apparent ly there are s igni f i 

c ant di f ferences unde r ly ing the structural characteri stics of 

ma rket s ,  although further te s ting is needed to subs tantiate th is 

c onc lu s ion . It may also be du e to the fact that the relat ionship 

between R .  & D .  and f irm s iz e  invo l ve s  two di s tinct s cale 

e conomi e s  : the scale e f fect on R .  & D .  e f fici ency as R .  & D .  

i ncrea s e s ,  give n  firm s iz e ,  and the e f f i c i ency of R .  & D .  as f i rm 

s iz e  increase s ,  g ive n an R .  & D .  program . Whi l e  s eve ral s tudi es  

appear to be concerned with the latter or a combi nation of  both 

types of scale economi e s ,  l ittle work appears to be ava i  lable 

about the forme r  . l Be fore strong conc lu s ions can be reached , it 

Note that the scale e f fect on R .  & D .  e f f i c i ency ( give n  firm 
s iz e )  i s  important to the analy s i s  of j o i nt-ve nture R .  & D .  
p rograms . 
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i s  important that the s e  two factors be separated . Only further 

s tudy with imp rove d  data sets wi l l  provi de a firm ba s i s  for 

conc lu s ions . 
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V I  . EV I D ENCE CONCE RN I NG INNOVAT I ON AND MON OPOLY POWE R 

A fundame n t a l  ch a l l e nge to t rad i t i na l a n t  i t ru s t  pol i cy i s  

t h e  propos i t  i on that g r e a t e r  mo nopo ly pow e r  i s  ne c e s s a ry to 

i n crea s e  i nnova t i on i n  a g i ve n  i ndu s try .  At t emp t s  to s t udy th i s  

c h a l l e nge have f ocu sed on e xp l or i ng t h e  re l a t i on s h i p  be tween 

m a rk e t  conce n t ra t i on a n d  i n nova t  i ve a c t  i vi ty . Un f o r t u na t e ly , 

t h e s e  s t ud i e s have not reached a ny u n i ve r s a l  con c lu s  i on s  . Th i s  

amb i gu i ty i s  la rge ly a t t r i bu t a b l e  to th e comp l e xi ty of both th e 

s ub j e c t and the emp i  r i ca l  t a s k  . N o t  o n ly are s a t i s f act ory 

me a s ures of mo nop o ly powe r a nd i n nova t i ve a c t  i v i  ty d i f f i cu l t  to 

o b t a i n ,  bu t also th e re are comp l e x ,  s imu l t aneou s proce s s e s  th a t  

con f ou n d  t h e  me a s ureme n t  e f  f o r t .  S p e c i f  i ca l ly ,  i t' i s  d i  f f i cu l t  to 

d i  s t i ngu i s h wh e t h e r  the mon op o ly pow e r  surroga t e  ( c o n ce n trat i o n  ) 

i mp a c t s  i nnova t  i o n ,  wh e t h e r  i n nova t  i on imp a c t s  con c e n t rat ion , or 

' wh e t h e r  the two are s imu l t  a neou s ly d e t e rmi ned . Be c a u s e  of th e 

n e e d  for d e t a i  l e d d a t a  to un rave l t h e s e  re l a t  i on s  , some scho l a r s  

h ave focu sed th e i r  e f  f o r t s  o n  ca s e  s t ud i e s .  A revi ew of bo th the 

c a s e- s t udy evi d e n c e  a n d  t h e  s t a t  i s t i ca l  evi d e n ce f o l l ow s ,  to 

i nd i  c a t e  our cu r r e n t  know l e dge of t h e s e  re l a t  i o n s h  i p s .  

A .  Ev i d e nce f rom Ca s e  S t ud i e s 

Wh i l e a t t emp t s  to ge n e ra l i z e  f rom th e r e s u l t s  o f  a few ca s e  

s tud i e s mu s t  b e  rega r d e d  ca u t i ou s ly b e c a u s e  o f  spec i a l  or u n i q ue 

c i  rcum s  t a n c e s  i n  t h e  c a s e s  s u rvey e d ,  economi s t s have d e t e c t ed 

s eve ra l th eme s i n  t h e  c a s e  s t ud i e s .  Fo r e xamp l e ,  Sch e r e r  ( 1 9 8 0  , 

p p .  4 3 0  , 4 3 1 )  o f  f e rs th ree t e n t a t i ve gu i d e l i ne s .  
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E con . I ndustry 

E con . 
I ndustry 

First,  vi gorou s  innovat ion appears to be incompatible with an 

i ndu stry that featur e s  a sustained atomi s tic  stru cture . l Scherer 

c ites as examp l e s  the home construct ion and fertiliz e r  

i ndu s tries  . 2 Note that innova t ion here emphas iz e s  the origina

t ion, deve l opment,  and ma rk e t ing of new products  and p roce s s e s  . 

Th e di ffusion aspect of innova t ion i s  exami ned i n  the ne xt section 

( VI I  ) . 

Second, and mo re important for ant itru s t  pol i cy ,  there is  

e vidence that effective cartelization has  retarded innovat ion . 

E xamp l e s  include the u.s. e l ectric lamp indu s try and the radio 

i ndu s try be fore the S e cond Wor ld War ,  and the a l leged conspi racy 

o f  u.s. auto ma nu facturers to de lay the de ve lopme nt of emi s s  ion 

contro l devi c es . 3 

1 He re I focu s  on the initial s tage s of the innova t ion proces  s ,  
rather than the di f fus ion of innovations . Atomi s t i c  indu s trie s ,  
s uch a s  agr icu l ture , often emp loy innovations de ve lop ed by large r  
s uppl i e rs that are i n  more concentrated i ndu s  trie s .  

2 Howeve r ,  S cherer notes  some pos s ible exceptions , includi ng 
unconcentrated s egme nts of the electronics indu s try .  But it is 
pos s ible thi s  indu stry ' s  s tructure i s  s t i l l  evo l vi ng . It i s  also 
pos s ible that th i s  you ng i ndu s try is  strongly influenced by 
ear l i e r  deve lopme nt in science and that as the indu s try ma ture s ,  
the ma rket stru cture may change , a s  s eve ral sma l l  fi  rms become 
unable to keep abrea s t  of riva ls and are forced to exi t .  See 
S cherer ( 1 9 80 )  , p .  4 3 0  . The stateme nts about the bu i lding 
trade and f e rtilizer  indu s tries draw on studi e s  by Charles Foster 
( 1  964 ) , " Competition and Organiz ation in B u i  ldi ng ,  " J .  I ndus . 

1 2  : 1 6 3- 7 4 ,  and J e s s e  Markham ( 1  9 5 8 )  , The Ferti l i z er 

(Vanderbi lt ) .  


3 Scherer ( 1  9 80 , p .  4 3 1  ) c ites  the studi e s  of Arthur B r ight , J r .  
and w .  R .  Mac larin ( 1 943 )  , " Economi c Factors I nf luenci ng the 
Deve lopment and I ntroduct ion of the F luore scent Lamp ,  " J .  Pol . 

5 1  : 449 , and w .  R .  Mac la r in ( 1  949 ) , I nvention and I nnovation 
in the Radio ( Macmi l  lan)  . There is a ques  tion, howeve r ,  
conce rning the s ign i f  icance of the de lay in the deve lopment of 

( footnote continues ) 
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Development Lamp Indus try , 

Thi rd ,  the innova t ion record of domi nant firms appears to be 


mi xed . In seve ral instances-- inc lud i ng G i l lette ( stainle s s  stee l 

r azor blade )  , I BM ( digital e lect roni c  computing equipment)  , and 

U nited Shoe Machinery ( sole-ceme nt ing devices  ) -- domi nant firms 

were slow innovators bu t reportedly reacted s trongly to upstart 

i nnovators by becomi ng aggr e s s  ive fo l l owe rs . But in other 

i ndu s tries , domi nant f i rms we re s ign i ficant innova tors , inc luding 

RCA ( color TV ) and Alcoa ( energy- e f f ic i ent sme lting me thod) . 1 

Scherer conc lude s his  revi ew of the evidence from the case 

s tudi e s  by point ing out that 

The ma i n  les  s on to be drawn from a revi ew of 
the qua litative evi dence i s  that no s imp l e ,  
one-to-one relationship between mark et 
s tructure and technologi c a l  p rogr es s ive ne s s  
i s  di s cernible . 2 

He  sugge s t s  that the search for a s imp l e  market-s tructure/ 

i nnovat ion ru l e  may mi s s  the important role played by technologi 

c a l  opportunity acros s indu s t r ie s .  Furthermore , and a s  stressed 

( footnote cont inued)  

the fluores cent lamp . While GE was the first company to secu re a 
p atent for the lamp and may have sought to de lay its deve lopment , 
another f i rm ,  Sylvania,  quick ly obta ined other patents for the 
f luore s c ent lamp and p u shed its promo t ion . Cons ult the FTC staff 
r eport by Robert P .  Roge rs ( 1 9 80 ) of the Bureau of E conomi c s  , 

and S tructure of the u.s. E lectric pp . 
1 1 3- 3 0  . The R .  & D .  performa nce of auto f i rms i s  analyzed by 
Lou i s  S i lvi a ( 19 80 )  , " Technologi cal S ubop timi zation and the u .  s. 
Automobi le I ndu stry "  ( Ph .  D .  d i s  s e rtation, Mi chiga n S tate 
Unive rs ity )  . 

1 According to S cherer ( 1  9 80 )  , pp . 4 3  1 ,  4 3 2  . 

2 Scherer ( 1 9 80 )  , p .  4 3 2  . 
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Monopoly I nput . 

negat ive 

Learning , 

l iterature to the ear ly 1 9 70 '  s , 
found a s tat istical 
trat ion and R .  & D .  e f fort . 
A Stimulus or Retardant to I nnova t ion? .. 
Concentration : The New 

by Phi l l ip s  ( 19 7  1 )  , it is  pos s ible that technologi cal opportunity , 

i nnova t ion , and ma rket s truc ture are inte rrelated . I f  thi s  is 

true , then the quest for a s imp le  monopoly-powe r/ i nnovation ru le  

i s  probably not ve ry meaningfu l ,  becau s e  in princ ipl e innovat ion 

i s  not s imply exp la i ned by or determi ned by narrow market charac

teristics such as concentration . 

B .  Evidence from Econometr i c  Studies  

Seve ra l  s tat ist ical s tud i e s  have sought to me asure the rela

t ionship betwe en ma rket structure , usual ly reflected by indu s try 

conc entration , and innovat ion . The s e  s tudi e s  frequently make 

a llowance for di f ferences  in technologi c a l  opportunities between 

i ndu s trie s  . Genera l ly , econome tr i c  s tudi e s  show that innovation 

var ies  wide ly from i ndu s t ry to indu s try .  Typically ,  innovat ion is  

found to be pos i t ive ly re lated to indu s try concentration , although 
I 

the s tatistical re lat ionship i s  often i ns ign i  ficant.  l In what 

fol low s  a di stinct ion i s  drawn between s tudies that me asure 

innova tion by inputs , a s  oppos ed to outputs . A final s e ct ion will  

cons ider e f forts to find a thresho ld concentration ratio for 

innova tion . 

1 .  Power and I nnovative One group of 

s tudies  has relied on concentration as a me a sure of monopoly power 

Ac cording to Markham ( 1 9 74 , p .  2 7 4 )  , who had s urveyed the 
there we re no s tud i e s  that had 

rela tionship between indu stry concen
Jes s e  Markham ( 1  9 7 4 )  , 11 Concentrat ion : 

i n  I ndustrial 
ed . Harvey Golds chmi d et al . 

( L ittle , Brown and Co . ) ,  pp . 247 - 7 8  . 
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and tested the hypoth e s i s  that concentrat ion de termi ne s  innovative 

a ct ivi ty , mea s ured by inputs to the innovat ion proces  s .  Two early 

work s found that concentration wa s pos itive ly related to innova

t ion , but the relat ionship wa s de s cr ibed as weak . l A large r sca l e  

i nvestigation was mou nted by S cherer ( 1  9 67 )  , whi ch cove red 56 

manu facturing i ndu stry groups in 1 9 6 0  , mos t  at the three-digit 

l eve l of aggregat ion . 2 Scherer tested two emp ir i c a l  formu lations , 

u s ing three di f fe rent me asures of innovational input for each . I n  

the first ( logarithmi c )  formu lat ion , i nnova t ion wa s e xp lained by 

i ndu s try s iz e ,  concentrat ion , and s eve ral other va r iables de s igne d  

t o  capture technologi c a l  opportunity and p rodu c t  characte ristics . 

The s econd formu l ation sought to e xp lain innova t ional intens ity , 

the ratio of innova tiona l inp ut to indu s try s iz e ,  by the same in

d ependent va r i ables  . The econome t r i c  results show that innova-
I 

t ional input i s  pos itive ly related to concentration in a l l  cas es  . 

For the logarithmi c formu lation, concentration i s  stati stically 

s ign i ficant ; in the ratio formu lation, it is  not . 

Scherer also detected a pos it ive as sociation betwe en an 

i ndu s try ' s  concentrat ion and the degree of its technologi cal 

opportunity , particu l a r ly in the "technically vi gorou s "  e l ectr ical 

1 Daniel  Hamberg ( 1  9 64 )  , " Si z e  of F i rm ,  O l igopoly , and Re s earch ,  " 
C an . J .  Econ . Pol . S c i  . 3 0  : 6 2- 7 5  , and I ra Horow itz ( 19 6  2 )  , " Firm 
S i z e  and Research Act ivi ty ,  " s. Econ . J .  2 8  : 2 9 8- 3 0  1 .  

2 F .  M .  S chere r ( 1 9 6  7 )  , " Ma rk e t  S t ructure and the Employment of 
S c  ientists  and Engineers , "  Am .  Econ . Rev . 6 7  : 5 24- 3 1  . 
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and chemi cal indu s try groups . He sugge s ted that the interrela

t ionship between technologi c a l  opportunity and concentrat ion could 

be e xp lained by two alte rnat ive causal chains : " The e lectrical and 

chemi cal c la s s e s  migh t  be more progr e s s  ive on ave rage because they 

are mo re concentrated , or  they may be more concentrated because 

i n  the past they have been mo re progr e s s  ive . " 1 He argu e s  that 

the latter interp retation has mor e  support,  becau s e  science had 

a ch i eve d s trong break through s bene ficia l  to the s e  two indu s tries 

in the past century and ( more general ly ) was als o lik e ly to be 

important in exp lain ing the high concentration in other indu s  trie s 

( becau s e  they lead to patent and/or know-how barriers to entry )  . 

Howeve r ,  thi s  l i ne of argume nt abou t alt ernat ive causal  chains 

rai s e s  bas i c  questions about the me an ing of stati stical results 

obtained in s imp le  econome tr i c  mode ls of the type used by S cherer . 
I 

Thi s  i s  sue wa s di s cu s  sed above in sect ion I I I  , in connect ion with 

the mode l i ng of i nnova t ion . 2 

I n  another paper,  Coma nor ( 1  9 6 7  ) took a di f ferent app roach 

and exami ned the conne ct ion between i nnovat ion and indu s try con

c entrat ion , al lowing for the e f fects of product di ffe rentiation 

1 Scherer ( 19 6 7 )  , p .  5 29 . 

2 Whe re 'a mor e  comp l e x  mode l of innova t ion is  app rop riate that 
a l l ows for direct and feedback e f fects between technology , market 
s tructure , and innova t ion, the statistical result s of s ingle
equation mode ls of the type u s ed by S cherer may be bi ased.  
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a nd tech n i ca l  ba rr i e rs to e n t ry .  ! Coma nor used 19 5 5  and 19 6 0  d a t a  

f or a s amp l e  o f  f i rms th at were g rouped i n to 2 1  th ree-d i g i t  i ndu s -

t r i e s .  F i  rs t ,  h e  fou nd th at i n nova t  i on wa s pos i t  i ve ly ( b u t  

w e akly ) r e l a t e d  to i ndu s t ry co n c e n t ra t i on .  Se cond , he fo rme d two 

c a t egor i e s  of i ndu s t r i e s  b a s e d  on h i s  a s s e s sme n t  of whe t h e r  prod

u c t  d i  f f e re n t i a t i on wa s s i gn i  f i ca n t .  2 Coma nor hypoth e s  i z e d  th at 

i n nova t  i on in t e rms of new or imp r ove d produ c t s  wou l d  b  s t imu 

l a t ed i n  i n du s t r i e s wi th s i  gn i f  i c a n t  produ c t  d i  f f e re n t  i a t i on .  

I n  th i s  co n t e x t  , there i s  a q ue s t i on abou t t h e  me a n i  ng and 

s i gn i f  i ca nce of R .  & D. ac t i vi ty . R .  & D. may be a comp e t i  t i ve 

s t ra tegy u s e d  by l e ad i  ng f i rms to bo ls t e r  t h e i  r mo nop o ly powe r .  

F o r  e xamp l e ,  e x i  s t i ng f i  rms cou l d  u s e  i nnova t  i o n  a s  a devi ce to 

s t re ngt h e n  th e i r  pos i t  i on s  i n  t h e  i ndu s try by h e i gh te n i ng prod u c t -

d i  f f ere n t i a t i on e n t ry barr i e rs . Th u s ,  i n  some i ns tances i t  i s  

p o s s  i b l e  t h a t  i ncrea s e s  i n  i n nova t i on a re n o t  s o e i  a l ly des i rab l e .  

Coma nor ' s  s t a t i s t i ca l  t e s  t s  gave s uppor t to the hypoth e s  i s  

t h at produ c t  d i  f f e r e n t i a t i on s t imu l a  t e s i n nova t i on .  F o r  i ndu s-

t r i e s wi th s i gn i f i  ca n t  produ c t  d i f  f e re n t i on ,  re s e ar ch l e ve l s  

1 Wi l l i am Coma nor ( 1 9 6 7 )  , " M a rk e t  S t ru c t ure , Prod u c t  
D i  f f ere n t i a t i on ,  a n d  I n du s t r i a l  Re s e a r ch ,  " Q .  J .  Ec o n .  
8 1 :  6 3 9 - 5 7 . 

2 Th e i ndu s t ry grou ps j ud ge d  to h ave s i gn i  f i ca n t  produ c t  d i  f 
f e re nt i a t i on we re co n s ume r d u r a b l e s  ( a u tos , truck s ,  and parts and 
r ub b e r  i ndu s tr i e s )  and i nve s tme n t  goods ( m a c h  i ne ry ,  e l e c t r i ca l  
ma ch i ne ry , tran spor t a t i on eq u i pme n t  [ o t h e r  than a u tos ]  , and o th e r 
me ta lwork i ng i ndu s tr i e s ) .  Th e two i ndu s t ry groups j ud ge d  to h ave 
w e ak produ c t  d i  f f e r e n t  i a t i on were ma t e r i a l  i np u t s  ( i ron and s t ee l  ; 
n o n f e rrou s me t a ls ; pape r and pulp ; pe t r o l e um re f i  n i ng ;  and s ton e  , 
c l ay ,  and g l a s s  i ndu s tr i e s ) and co n s ume r n ondu rab l e s  ( f ood and 
b e ve rage s ,  and t e xt i le s  i ndu s tr i e s )  . Th i s  l i  s t i ng i s  g i ve n  i n  
Coma nor ( 1 9 6 7 )  , p .  6 4 7  . 
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( measured by numbe r  of research personne l )  were about tw ice as 

large a s  for indu s tries where di ffere nt iation was judged to be 

minor . Comanor also tested for the i nteract ion of indu s t ry con

c e ntrat ion and p rodu ct di fferent iat ion . Hi s result s weak ly 

s upported the prop os i t ion that concentration was not important 

whe n  p roduct di fferentiation wa s s i gn i  ficant and where ins tead 

in res earch is an important eleme nt of ma rket 

11 l Conve rs e ly ,  concentration wa s fou nd to play a 

pos s ibly important role for i nnova t ion in indu s tries where product 

d i f fe rentiation wa s le s s  important . In  the s e  indu stries  , Coma nor 

noted that r e s earch e f forts we re lik e ly to emphas ize proc e s s  

i nnova t ibns a s  oppos ed to product innova t ions , and he sugge s ted 

that for thi s  c la s s  of indu s tr i e s  the S chumpeter ian hypoth e s i s  

11that . a pos itive re lationship exi sts between concentrat ion 

and indu s tr ial res earch may we l l  be correct . 1 1 2 

F i na l ly ,  Comanor also attemp ted to test for the influ e nce of 

technical barr iers to entry based on ( 1 )  s cale economi e s ,  and ( 2 )  

1 Comanor ( 19 67 )  , p .  6 5 1  . Unl ike other studi e s ,  which used a 
concentration va r iable that wa s continuou s ,  Coma nor di vided indu s 
t r i e s  into two categor i e s  . Indu s tries in which the e ight- firm 
concentration ratio exceeded 7 0  percent we re cons ide red high ly 
concentrated ; concentration was cons idered low in other 
i ndu s tri e s  . 

2 Comanor , ibid . Howeve r ,  Comanor later quali fied th is  state
ment ( p  . 6 5  2 )  , obs e rvi ng that he had not incorporated the 
influence of technologi c a l  opportunity for innova t ion, so that 
the influence of concentration on innova t ion may have bee n  
ove r s tated . 

I I  . competition 

behavi or . 
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abs o lute cap ital requireme nts . l Whi l e  the re sult s we re not con-


e lu s ive , it appeared that indu s trial research spendi ng was 

s tronge st when entry barr iers we re moderate . When entry barriers 

were high ,  re search was low .  Coma nor attribu ted thi s  to a low 

incentive for innova t iona l activi ty in this  s ituation . Simi larly , 

when entry barriers we re low , r e s  earch was low . Thi s  was also 

e xp lained by a low inc ent ive to innovate becau se  of the prospect 

o f  easy imitat ion . 2 

Comanor ' s  approach i s  s ign i f icant because it attempts to 

detect the importance for innovat ion of seve ra l  dimens ions of 

ma rket structure , as oppos ed to indu s try concentration alone . 

More recently , an attempt has bee n  made to ext e nd Coma nor ' s  

1 Comanor ( 1 9 67 )  , p .  6 5 3  , " . . .  as  sumed that economi es  exi st at 
the plant leve l . . [ ,  that] . 

s iz e  within 
50 percent of 
. . [ ME S ]  

[ repres ented] 

. mi nimum e f f i c ient scale was 
de f ined as the ave rage plant each indu stry among 
p lants which accou nt for the top indu s  try output 

. [ ,  and] . . .  the ratio of . . to total 
i ndu s try shipments . . . the e ntry barriers 
c r eated by scale economi e s .  " As with h i s  technique to mea sure 
concentrat ion, Comanor u s e d  dummy var iables to me asure scale 
e conomi e s  and abs o lute cap ital requireme nts . For examp l e  , when 
the rat io of mi nimum e f  f i c ient s cale to indu s try output exceeded 7 
p e rcent, the entry barrier wa s de fined as high . When the ratio 
was be low 4 percent , the barrier wa s de fi ned as low . For a ratio 
betwee n  4 perc ent and 7 percent, the entry barrier was de fined a s  
be i ng mode rate . 

2 Comanor ( 19 6 7 }  , p .  6 56 . 
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approach and also to incorp orate di f fering technologi cal charac

terist ics of indu s tri e s  , in re sponse to sugge s t ions by S cherer 

that techno logi c a l  opportunity is  important for innovat ion . l 

Shr ieve s ( 1 9 78 )  s ought to e s t ima te the influ ence of concen

t ration ( C4 )  on innovative input,  whi le contro l l i ng for both 

p roduct-mark et and tech nologi c a l  characterist ics , using a samp l e  

o f  4 1 1  large f i rms i n  5 6  ( three-digi t )  indu s tries  . He emp loyed a 

s tatistical technique to determi ne product-ma rk et and technologi 

c a l  va riable s ,  in contrast to j udgme ntal me thods used by S cherer 

and Comanor . 2 

Th i s  ra i s e s  a me thodo logi cal ques tion . The analyses  by 

Comanor and Scherer u s e  a priori as s e s sme nts of condi t ions in each 

i ndu s try to a s s  ign technologi cal or p roduct-mark et c la s s i f ica

t ions , whi l e  Shrieve s  relies  on a statis tical technique to furni sh 

s ummary de s c r iptions of technology and product-mark et factors . 

The re fore , Shr i eve s  ' s umma ry de s c r iptors may not be economi c a l ly 

meaningful--which make s  it di ff i cu lt to compare Shr ieve s  ' results 

with the ear l i e r  findi ngs of Coma nor and S che rer . 

Shr ieve s  f irst fou nd ,  for a l l  f i  rms ( and indu s  tri e s )  com

b ined , that concentrat ion wa s pos itive ly ( and s ign i ficantly ) 

1 Ronald Shr ieve s  ( 1 9 7 8 )  , " Market S t ru cture and I nnovation,  " J .  
I ndu s  . Econ . 2 6  : 3  29-47  . 

2 Shr i eve s u s ed the technique of factor ana ly s i s to determi ne 
stat i s tica l ly i ndepende nt de s criptors of product ma rk et and tech
no logy . Scherer and Coma nor u s ed dummy va r iab les app l i ed to 
characteristics j udge d important for technologi c a l  c la s s e s  and 
p rodu ct di fferent iation c la s s es o·f indu s tries  . 
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re lated to innovat ion . Howeve r ,  second , when indu s  tries we re 

s trati fied into fou r  groups on the bas i s  of product-market 

f actors , the ro le of conce ntrat ion change d s omewhat . Shrieve s 

d i s  cove red that for indu s tries  produ c  ing consumer products and 

material inputs , the role of concentration cont inued to be 

pos it ive and s ign i ficant . On the other hand , for two other 

i ndu s try groups ,  nonspecialized p rodu c e r  goods and specialized 

du rable equipme nt , concentration wa s not s ign i ficantly re lated to 

i nnovat ion . l 

The s e  results for the role of concent ration di ffer from 

C oma nor ' s  f i ndi ngs reported earlier  becau s e  indu s tries  are grouped 

d i f ferently in the two studi e s  . For examp l e ,  accordi ng to 

Shrieve s  there is a s ign i f icant re lat ionsh ip between concentration 

and innovat ion in the consume r  products i ndu s tries  , whi l e  Comanor 

f inds no s uch relationship for cons ume r du rable s  . 1 Shrieve s does 

not di stingu i sh between du rable and nondu rable cons ume r  goods and 

furthermore , doe s not follow Comanor in t reating automobi les  as a 

consume r good . 

1 Shrieve s ( 19 7 8 )  , p .  3 4 2  . Another i s  sue is  Gove rnme nt support 
of R .  & D .  Shrieve s  ' depende nt va r iab le ( R  . & D .  emp loyment ) doe s 
not di stingu i sh between research financed f rom pub l i c  and research 
f inanced from p r iva te sou rc e s  . Thi s  may impart a bias to the 
R .  & D .  concentration re lationship , a lthough Shrieve s  argu e s  ( p .  
3 3 3  ) that the influence of Gove rnme nt- s upported R .  & D .  on  
p rivately funded R .  & D .  i s  i ndetermi nate a prior i .  Howeve r ,  
Shr ieve s reports ( p .  3 4 1  , fn . 2 5  ) that whe re Gove rnme nt financing 
exceeded 20 percent of an indu stry ' s  R .  & D .  e f  fort, increases  in 
the indu s try ' s  concentrat ion were as sociated w ith large r R .  & D .  
emp loyment . For sma l l e r  Gove rnme nt s upport of an i ndu stry ' s  R .  & 
D .  , the partial  correlat ion betwee n  concentration and R .  & D .  
emp loyment was negat ive bu t not s ign i f icant . 
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The contradict ion be twe e n  Shrieve s  ' results and Comanor ' s  


r e  f lect , as noted above , d i f  f e rent approach e s  to a c la s s i  fication 

o f  indu stries according to p roduct-mark et characteris  tics . On 

b alance , it appears that Comanor ' s  approach is  mo re me aningful , 

be  cause he uses  a priori knowl edge of products to form h i s  c la s s  i

f ic ations , whi le Shr ieve s  re l i e s  on a s tatistical technique that 

c an lead to economi cal ly arbitrary c l a s s i  ficat ions of product s .  

Emp i  rical s tudi e s  of the innovat ion/ monopo ly-power nexus 

s tarted by us ing indu stry concentration as the s i ng le indi cator of 

monopoly power and p roceeded to incorporate other pos s ible dime n

s ions of monopoly powe r .  As a ge ne ral ru l e ,  the S chumpeterian

type argument that monopoly power is  nec e s sary for i nnovat ion doe s 

not rece ive strong s upport from the limited numbe r  of stati stical 

s tudi e s  that have exami ned the re lat ionsh ip betwe en monopoly power 

and i nnova t ional input . While a few studies f ind 1a pos it ive 

a s  soc iation betwe en concentrat ion and i nnova t ion , thi s  re lat ion

ship does not apply to a l l  indu strie s  . Howeve r ,  it is  pos s ible 

that the conce ntration ratios emp l oyed i n  seve ra l  s tudi es  are not 

meaningful , because indu s  tries  are de f ined too broadly ( i  . e .  , 

u s i ng three-digit indu strie s )  . There are also other s ign i f i cant 

que s t  ions that may be rai s ed about the emp irical me thodology 

adopted by the studi es  cove red in th i s  section .  In  particu l a r ,  

i nnova tion i s  me asured by i nnova t iona l inputs , e .  g .  , R .  & D .  

employment o r  number of s cientists  and engi neers . The comme nts 

rai sed about input measures of innova t ion in the previou s  section 
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Monopoly Output . 

( concerni ng f i rm s iz e )  a ls o  apply here . Overa l l ,  the weak conc lu 

s ian the evi dence po ints to i s  that concentration may be 

a s  s oci ated with innovat ional e f forts in a few indu stries,  notably 

the indu s tries in wh ich product di f ferent iation i s  not important 

( e  . g .  , stee l ,  petroleum re fin ing , and text i le s )  . Howeve r ,  eve n in 

the s e  indu stries the influ e nce of concentrat ion may be ove rstated 

b ecause the role of technologi c a l  opportunity has not been 

a dequately accounted for ; and it is pos s ible that high innovation 

i s  du e to s igni f icant technologi c a l  opportunity and not to high 

c oncentration . 

2 .  Power and I nnovat ive Statis tical 

s tudi e s  of the re lationship betwe en monop o ly powe r ( a s proxi ed by 

i ndustry concentration) and i nnova tional output are limi ted in 

number . Us ing p atents is sued to mea s ure innova t iona l output, 

S cherer found that high e r  conce ntration was as s oc iated with grea

ter innovation , but the result wa s not statist ica l ly s ign i f icant . l 

S cherer also noted that there we re questions abou t the re liabi lity 

o f  patent data for 8 of the 48 indu s tries in the s tudy ' s  samp l e ,  

aris  ing from uncertainties about patent c la s  s i f ication and 

a s s  ignme nt .  Removing the s e  i ndu s tri e s  from h i s  samp le led to a 

marginal imp roveme nt in the pos it ive part ial corre lat ions between 

conce ntration and innova t iona l output . But the corre lat ion 

rema i ned s tat istically i ns ign i f ic ant . 

Scherer ( 1  9 6 5b )  , p .  1 1 1 9 . 
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( P raege r) . 
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Dif ferent results we re obta ined by Wi l li ams on . 1 Wi l li ams on ' s  

s tudy cove red three indu s tries-- s tee l ,  petroleum r e f ining , and 

coal--ove r the periods 1 9 1 9 - 3 8  and 1 9 3 9 - 58 and found a s ign i  ficant 

negative corre lat ion betwe en innova t ion and concentration . 2 How

eve r ,  a s  sugge sted by We i s s ,  the use fulne s s  of Wi l li ams on ' s  

s tatis tical f i ndi ngs are ma r red by a ve ry sma l l  s amp l e  s iz e  . 3 

The question of whether conce ntrated indu s tries  are more 

progr e s s  ive in terms of recording high e r  product ivi ty tre nds has 

a l s o  been addre s s ed in the lite rature . 4 One contr ibu t ion, by 

Allen ,  undertook to update an earlier  para l l e l  e ffort by G eorge 

1 Ol ive r W i l l i amson ( 1  9 6 5 )  . " I nnova t ion and Mark e t  S tructure ,  " 
J .  Pol . Econ . 7 3  : 6 7 - 7 3  . 

2 Wi l liamson used Edwin Mans f i e ld '  s 
F i rm ,  Ma rk et S tructure , and Innova t ion, " 
7 1  : 5 56 - 7 6  . 

3 We i s s  ( 1  9 7  7 )  , p .  3 9 5  . 

4 The re have also been attempts to e xami ne the product ivity of 
R .  & D .  in recent years . Two s tudi e s  have reported that the 
p roduct ivity of R .  & D .  c o l lap s ed in the United States in the 
1 9 7  0 '  s ( Gr i l i ches 1 9 8 0  and Link 1 9 8  1 )  . Link ( ch .  4 )  found that 
thi s  col lap s e  was attribu table to poor R .  & D .  product ivity of 
sma l l  f i rms . Howeve r ,  recent res earch by F .  M .  Scherer ( reported 
in a s emi nar at the Justice Departme nt on 30 S eptember 1 9 8 1 )  
cha l l enge s the s e  findi ngs . Scherer argu e s  that the econometric 
mode ls used by G ri l i ches and Link are mi s speci fied and that the 
i ndu s try de f initions adop ted are too broad . Scherer ' s  emp i r i cal 
results do not support the not ion of a col laps e  in R .  & D .  
p roduct ivity in the mi d- 1 9 7 0  ' s  . See Z vi G r i l i ches ( 19 80 )  , 

( 1  96 3 )  data i n  " Si z e  of 
J .  Pol . Econ . 

" R .  & D .  and the Product ivi ty S lowdown ,  " Am Econ . Rev . 7 0  : 3 4 3-48 , 
and Albert N .  L ink ( 1 9 8  1 )  , Res earch and in 
u . s .  Manu facturing 
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Stigler . l Allen '  s s amp l e  inc luded 1 9  manu factur ing ( three- and 

fou r-digit ) i ndu s tries  for the period 1 9  39-64 . Product ivity was 

me a s ured by ou tput pe r ma n-hou r .  Al len found that product ivity 

trends we re not s ign i f ic antly di f f erent among three groups of 

i ndu s tries c la s s i  fied by conce ntrat ion leve ls and trends . 

By contrast,  in a more comp rehens ive e f fort , G reer and 

Rhoade s reported that indu stry concentration was pos i t ive ly 

r e  lated to long- run i ndu s try productivity growth . 2 They analyze 

three t ime per iods , 1 9  1 4-40 , 1 9 5  4- 7 1  , and 1 9  58-69  , for a broad 

c o l  lect ion of indu s tri es , in the last per iod cove r ing 394  ( four

digit ) indu s tries . Th e i r  resul t s  are cons is tent ove r the time 

s amples  and show that indu stry concentration i s  pos it ive ly re lated 

to product ivity growth , mea s ured by annual pe rcent change s in 

output per product ion work e r  man-hou r  . The re lat ionsh ip was also 

s igni f icant . 

I n  a recent comme nt on the Greer-Rhoade s paper,  Scherer is  

p erpl e xed by the i r  results and s ugge s t s that concentrated indu s 

t r i e s  may have greater opportunity to improve product ivity . For 

e xamp l e ,  labor- savi ng t e chnical change may favor indu s tries in 

which mi nimum optimum s ca l e  is large in re lat ion to ma rket s iz e .  3 

1 Bruce A l  len ( 1 9 69 )  , " Concentration and Economi c Progre s s ,  " 
Am .  Econ . Rev . 5 9  : 600-604 . 

2 Doug las G reer and Stephen Rhoade s ( 1 9 7 6 )  , " Concentrat ion and 
P roductivity Change s in the Long and Short Run ,  " s. Econ . J . 4 3  : 
1 0 3  1-44 . 

3 Scherer ( 1 9 80 )  , p .  4 3 4  . 



Re lationship 

I ndustry 

Howeve r ,  it is  not c lear that S cherer ' s  s ugge stion di s tingu ishes 

between firm s iz e  and concentration and there fore e xp l ai ns why 

concentration alone wou ld  p rodu c e  the ef  fect reported by G reer and 

Rhoade s .  Large capita l- intens ive f irms may have a s trong induce

me nt to introduce labor - s aving devi c e  s , but this  is  not the s ame 

a s  findi ng that increased concentrat ion produ c e s  high e r  

productivi ty growth .  l 

Fina l ly , the Gree r-Rhoade s results are also e xp e cted to 

e ncompas s the di f fusion of new products and p roc e s s e s  in 

indu s tries  . To the ext ent that product ivity grow th i s  attribut

abl e  to the acceptance and widespread u s e  of innova t ions , the 

Greer-Rhoade s re sult s appear to conf l i ct with evi dence conce rning 

the speed of di f fu s ion and concentration . The evidence concerning 

d i f fus ion is  di s cu s  sed in sect ion V I I  . 
I 

3 .  A Threshol d  for Concentration in the Between 

Concentration and Innovat ion . Some attemp t has been made 

to de te rmi ne whether there i s  a thre shold concentrat ion ratio , or 

range for the ratio , whe re innova t ional intens ity is ma ximized . 

I f  a threshold for concentrat ion cou l d  be e stabli shed emp i rically , 

the n  antitru s t  pol i cy cou l d  promote innova tiona l e f forts by 

focu s ing attention on i ndu s tri es  with concentration ratios high e r  

than the thresho ld l eve l .  While the re is  some support for the 

Moreove r ,  G reer and Rhoade s have attempted to control for 
c ap ita l intens ity by inc luding the cap ita l /output ratio among 
their independent va r iab le s  . 
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e x i  s te nce of a t h re s ho l d  for i ndu s t ry con c e n t ra t i on ,  the s ta t  i s -

t i ca l  evi d e n ce i s  both me age r a nd we ak . Th a t  s uch a n  i mportant 

p o l i  cy i s s ue a s  a pos s  i b le t h re s h o l d  for con c e n t ra t i on h a s  

re ce i ve d  so l i  t t l e  at t e n t i on by economi s ts may re f l e c t  an appre c i 

a t  i on of th e prob l ems i nvo lve d i n  u s  i nq s imp l e  econome t r i c  mod e  l s  

a n d crud e emp i  r i ca l  me a s u r e s  o f  i n nova t i on t o  es t ima t e  thre s h

o l ds . ! De s p i  t e  pos s i  b l e  me thodolog i  c a l  short comi ngs , i n  vi  ew o f  

i t s s i gn i  f i ca nce for a n t i t ru s t  pol i cy i t  i s  imp o r t a n t  t o  e xami n e  

t h e  ou t come s  of e f  f or t s  to e s t ima t e  con c e n tra t i on t h re s h o l ds . 

T h e  pr i nc i p a l  con t ri bu t i on appears to be a n  a r t  i c l e by 

2S ch e re r  ( 1 9 6 7 )  . He d i  s cove red th a t  i ncrea s e s  i n  co n c e n t ra t i on 

( C4 )  up to 5 0- 5 5  percent were condu c i ve to progre s s  i ve ne s s ,  bu t 

b eyond t h a t  co n c e n t ra t i on ra nge , prog r e s s  i ve n e s s  d i mme d .  Th e 

conce n t ra t i on ra t i o  for a b e ne f  i c i a l  i n f l u e nce on i n nova t i on to 

comme n c e  wa s repo r t e d  to be s ome w h e r e  a bove a C  r a nge of 10  to 1 4  

p e rc e n t .  I n  condu c t i ng th i s  e xami n a t  i on ,  Sc h e re r  re l i ed o n  th e 

v a r i  a b le " t e c h no l og i  c a l  emp l oyme n t  p e r  1 ,  0 0 0 emp l oy e e s ,  " a me a s u re 

o f  i n nova t i on a l i np u t  i n t e n s  i ty .  I n  o t h e r  words , i n nova t i ona l 

1 Q ua l i  f i ca t  i o n s  and prob l ems w i t h th e s e  approach e s  were 
d i  s cu s s ed i n  s e ct i on I I I  , above . 

2 Two o t h e r  e conomi s t s  h ave t e s  ted for co n c e n t ra t i on th re s ho l d s  . 
S e e  Th oma s Mon roe Ke l ly ( 1 9 6 9 )  , " Th e  I n f lu e nces of S i z e  and Ma rk e t  
S t ru c t ure on t h e  Re s e a rch E f f or t s  o f  La rge M u l t  i p l e-Produ c t  F i  rms " 
( Ph .  D d i s s e rt a t i o n ,  Okl ah oma S t a t e  Un i ve rs i ty )  , espec i a l ly ch . 
I I  I ,  pp . 6 9  , 7 1- 7 9  : and Joh n  T .  S c o t t  ( 1 9 8 1 )  , "Nonp r i ce 
Comp e t i t  i on :  Th eory and Ev i d e n ce ,  " B u re a u  of Economi cs , FTC 
( u npub l i  s h ed ) • 
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i ntens ity was fou nd to ach i eve a ma ximum when indu s try concentra

t ion was between 50 and 5 5  pe rcent . 

I t  is  important to note ,  f i r s t ,  that S cherer ' s  results are of 

doubtful s tatistical s ign i ficance and the re fore do not lend s trong 

s upport to the argume nt that the concentrat ion threshold range s 

between 5 0  and 5 5  percent . Scherer estimated fou r  equat ions , two 

each for tradi tional indu s tr i e s  and for me chani cal indu strie s .  l 

The re we re too few obs e rva t ions to e s t ima te thre sholds for the 

e l ect rical and chemi cal indu s try groups . In only one of the four 

regre s s  ion equat ions ( for " t radi t iona l "  i ndu s tri e s )  were the 

results s tat istically s igni ficant at the cu s toma ry . 0  5 leve l  . The 

e xact stat i s tical s ign i f icance of the coe f fi c i ents in the other 

three estimated equations cannot be de termi ned,  becau s e  the 

e s t imated coe f f icients and the i r  standa rd errors are not 

reported . 

A s econd concern is  that whi l e  S cherer rega rds innovational 

input intens ity as a s ignal of greater or lesser  innova t ion from 

i ndu s try to indu s try , it i s  not c lear that the i ntens ity variable 

c an va lidly serve its intended purpos e .  For examp l e  , a s  noted in 

the la s t  section,  input mea s ures of innova t ional act ivi ty rai se  

que s tions about the qua lity or e f ficiency of innovation e f forts . 

The re may also be scale economi e s  in innova t i.on ( which are likely 

Scherer had 2 5  indu stries c la s s i  f i ed as having tradi tional 
produ c t  techno logi e s ,  whi l e  24 indu stries  were c la s s i  f ied as 
having ge ne ral and me chanical technologi e s .  Scherer ( 1  9 6 7 )  , 
p .  5 28 . 
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to di ffer acros s indu s trie s )  that re late to f i rm s iz e  as oppos ed 

to concentration, imp ly ing there wou ld be a va riety of " optima l "  

c oncentrations , rangi ng f rom h igh C4 ' s in sma l l  indu s  tries to low 

C 4  ' s  in large indu s tries  . In sum ,  it appears that S cherer ' s 

s ea rch for an optima l indu s try concentrat ion for innova t ion 

i nvo lve s  some problems . l , 2  

c .  Conc lus ion 

Emp i rical inve s tigat ions of the conne ction between mo nopoly 

p ower and innovat ion have produ c ed a va r i ety of resul t s ,  but they 

g e nera l ly do not support the propos it ion that s ign i f i  cant monopoly 

power is nece s sary for innovat ion . It is  important to di s tingu i sh 

b e tween the findi ngs of case s tudies  and the results of economet

r i c  inve s  tigat ions , becau s e  the latter may have s igni f icant me th

o do logi cal p roblems . The case s tudies sugge s t  three tendencies : 

( 1 )  atomi s tic indu stries  are frequently not condu d ive to s igni f i 

c ant innovation, ( 2 )  e f fect ive carte lization and conspira cy appear 

t o  retard innova t ion, and ( 3 )  the innovat iona l performance of 

1 Another broad- scale e f fort wa s mounted by K e l ly ( 1 9 6 9 )  . It 
c ove red 1 8 1  large fi rms ( a l l  among the leadi ng 1 ,  000 firms ) in 6 
two-digit S I C  i ndu s tries  ( food and k i ndred products ; chemi cals and 
a l  lied p roducts ; petroleum e xtraction and refining ; s tone , c lay , 
and g la s s  products  ; prima ry metals ; and motor veh icles  and trans 
port equ ipment ) .  Ke l ly di s cove red a thresho ld range s imi lar to 
that reported by S cherer ( 1  9 6 7 )  . But Ke l ly ' s  stati stical result s ,  
the coe f f icients for C4 and C4 squared,  we re not stati stically 
s igni f  icant . ( Th e  t-va lu e for C4 squared was only - . 74 .  ) 

2 Scott ( 1 9 8 1  ) u s e s  1 9 7 4  and 1 9 7 5  data from the C ommi s s ion '  s L ine 
of B u s  ine s s  P rogram . Hi s results s ugge st that a concentrat ion 
thre shold is not meaningful becau s e  the rol e  of concentrat ion in 
e xp laining company- financed R .  & D .  intens ity in LB ' s  is extreme ly 
weak . 
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domi nant f i rms is  mi xed- - some are leade rs in innovat ion, others 

are not but may be aggre s s  ive fol l owers . Econome t r i c  studies 

i ndi cate a weak pos it ive relat ionship between concentration and 

i nnovation .  Howeve r ,  the s e  emp i r i ca l  s tud i e s  have a number of 

de f ic i enc i e s ,  so that the amount of credibi l i ty to a s s  ign to th is  

emp i r i cal literature i s  not c lear . Fi na l ly , whi l e  the re has been 

s ome attempt to estimate thre sholds for indu s try concentration , 

the se e f forts are bes t  rega rded as exp loratory . The results 

reported by the ve ry l imited number of studi e s  that have es ti

mated th reshold are of doubt ful s tatistical s ign i f icance . 
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V I  I .  DIFFUSION AND MARKET STRUCTURE 

Di ffu s ion is  the final s tage of the innovat ion proce s s  and i s  

important becau s e  the impact of a new product or proc e s s  on 

e conomi c we lfare depends on the speed with which the innovation 

s preads through the economy . Stud i e s  of di f fus ion have dea lt 

a lmost exclus ive ly with proces s  i nnovat ions . They have analyzed 

d i  f fus ion as an informa tion di s s eminat ion and e xp e r ime ntation 

p roce s s ,  in which knowl edge about a new proc e s s  gradu a l ly spreads 

to potent ial users as the s e  fi rms eva lu ate and ( pos s ibly )  modi fy 

the or igi nal innovat ion . l 

Just as the time lag betwe en inve nt ion and f i rs t comme rcial 

2i ntroduction of  ah innova t ion va r i e s  wide ly from case to cas e ,  so  

a ls o ,  d i f fu s i on va r i e s  cons ide rably for di fferent innovat ions . 

For  examp l e ,  Man s f ield ( 1  9 6 8 )  found that it took 1 5  years for ha l f  

o f  the ma j or pig- iron producers to adopt the byprodu c t  cok e ove n ,  

1 For examp l e ,  s e e  the studies  by E dwin Mans field ( 1 9 6 8  ) , 
I ndu strial Res earch and Innovation ( Norton)  , chs . 7 ,  
8 ,  and 9 ;  Anthony A .  Romeo ( 1 9 7  7 )  , " The Rate of I mitat ion of 
Capital-Embodi ed Proces s I nnova t ion,  " Economica 44 : 6  3- 6 9 ;  John E .  
T i  lton ( 1 9 7 1  ) ,  The I nternational D i f fus ion of The 
Case of Semiconductors ( Brook ings ) ;  Edwin Mans field,  J ohn 
Rappaport,  Anthony Rome o ,  Edwin Vil lon i ,  Samu e l  Wagn e r ,  and Frank 
Hus ic ( 1 9 7  7 )  , The Production and of New I ndustrial 

( Norton )  , ch . 7 :  and Richard M .  Duke et al . ( 1 9 7  7 )  , 
The United S tates S te e l  A Sta f f  Report by the Bureau of 
E conomi cs to the F ederal T rade C ommi s s  ion, pp . 482- 5 0 3  . 

2 Edwin Mans f i e ld ( 1  9 6 8 )  , The Economic s  o f  Technical 
( Norton)  , p .  1 0 1  , drawing on the findi ngs of an earlier s tudy by 
J .  Enos , reports lengthy time lags between invention and f irst 
comme rc i a l  introduct ion for such products as ny l on ( 1 1  years ) ,  
televi s ion ( 2  2 years ) ,  the z ippe r ( 2  7 years )  , and the fluores cent 
l amp ( 7 9 years  ) .  
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whi le only 3 years we re needed for half of the ma j or coal 


producers to u s e  the continuou s -min ing ma ch i ne . l P art of the 

delay in the spread of innova t ions i s  inherent in what Man s f ield 

( 1  9 8 1  , p .  3 3  ) r e fers to a s  a " l  earning proce s s  , "  whi ch cons i s ts of 

eva luation and de c i s ionmak ing rega rding the prof itabi lity of 

adopting new innovat ions . Howeve r ,  d i f fus ion has also been 

r eported to be influ enced by ma rket s tructure . Wh i le the evidence 

i s  not as ext ens ive as one wou ld like , the broad s tatistical 

s tud i e s  by Man s f i eld et al . and Rome o ,  and the case stud i e s  by 

T i  lton and Duke et al . ,  sugge s t  that h igh concentration or la rge 

f i rm s iz e  is not necessary for rapid di f fu s ion . 

Mans f ield et al . ( 1 9 7 7 )  and Romeo ( 1  9 7 7 )  both ana lyze the 

d i  ffus ion of nume rical control me thods ( NCMs ) among 1 0  manu factur

ing indu s trie s  . 2 NCMs are a me ans of regu lat ing a ma chine too l 

by us ing nume r ic a l  ins truct ions e xp r e s s ed in code d form , usually 

on cards or tape s .  As exp l a i ned by Man s f ield et al . ( 1 9 7 7  , 

1 Ibid .  , p .  1 1 5  . Mans fi eld attemp t s  to explain di f f erences  in 
d i f f u s ion rate s among innova t ions . One important influ ence is 
that the probabi lity of adop t ion of a new innovation is  sma l l e r  
for innovations requ iring relative ly large inve s tme nts . Fi rms are 
e xp ected to be mor e  cautiou s  in commi tt ing thems e l ve s  to expens ive 
p ro j e c t s ,  and f i nanci ng p roblems are also exp e cted to be more 
important for large innova tions . Ibid .  , p .  1 20 . 

2 Mans f ie ld and Romeo s tudy the s ame indu s tr i e s  and ( probably ) 
u t i l i z e  the s ame data,  name ly , a samp l e  of 140 fi rms . The i ndu s 
tri e s  , apparently de f ined mor e  narrowly than the fou r-digit S I C  
code ( Mans f i e l d  e t  al . 1 9 7 7  , p .  1 2  7 , f n .  2 )  , inc lude ( 1 )  a i rcraft 
engi ne s ,  ( 2 )  a i r f rame s ,  ( 3 )  c oa l-mining ma ch inery , ( 4 )  d igital 
computers , ( 5 )  farm ma ch inery , ( 6 )  i ndu s trial instrume nts , ( 7 )  
large s team turbines ,  ( 8 )  ma ch ine tools , ( 9 )  pr int i ng p re s s e s ,  and 
( 1 0 )  tools and di es  . 
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S tudy ,  

p .  1 2  7 )  , the " . c ards or tapes are put on a contro l unit whi ch . • 

i nterprets the se instruct ions ,  and the ma ch i ne is  led through s ome 

d e s  ir ed s equence of moveme nts and ope rations . "  The range of 

p o s  s ible appli cation of NC methods is ve ry wide , and the suit

abi lity of NC mach ines for di fferent indu s tries is also expected 

to va ry , from one indu stry to another and pos s ib ly also by s iz e  o f  

f i rm . Accordingly  the econome t r ic results of the Mans field et 

a l  . and Romeo inve s t iga tions shou ld be interpreted with caution . l 

Rome o and Mans f ield u s e  di f ferent me a s ures of di f fus ion, 

g i vi ng their common f i ndi ngs more support.  Rome o '  s mea sure is  

d e r ive d from the number of f i rms that adop t NC machine s ,  whi l e  the 

measure used by Mans field et a l .  i s  bas ed on the replacement of 

conve ntiona l mach ines by N C  machines . Ac ros s the 10 indu s tries , 

both s tudies find that di ffus ion was mo re rap id when there we re 
I 

more firms in the indu s try and when the va r iance of f i rm s ize in 

an indu stry wa s sma l le r  . The combination of more.  firms and lower 

1 Accordi ng to a study by G ebhardt and Hatzold ( 1  9 7 4 )  there are 
three types of ma ch ine s :  ( 1  ) manu a l ly op e rated, { 2 )  NC machines , 
a nd ( 3 )  mechanic a l ly automa t ic ma ch i ne s  . The first  type are 
r eported to be mos t  su itable for sma l l  batche s ,  whi le the th ird 
type are mo s t  e f f  icient for long p roduct ion runs . The re fore , the 
s u itabi lity of NC mach i ne s ,  which are said to be mo s t  effic ient 
for medium- s iz e  batch e s  , may vary from i ndu s try to indu s try , and 
w ith in indu s tries according. to s iz e  of firm or type of ou tput 
p rogram . Th i s  can, according ly , influ ence the ma ximum pos s ible 
e xtent of use of NC mach i ne s  acros s and within indu s tries  . The s e  
cons iderat ions appare nt ly were not taken into account by the 
Man s f ie ld et al . and Romeo studi e s  . See A .  G ebhardt and 0 .  
Hatzold ( 1  9 7 4 )  , " Nume r i c a l ly Controlled Mach ine Tools ,  " ch . 3 ( pp .  
2 2- 5 7  ) in The D i f fus ion o f  New I ndustrial Proce s  s e s  : An 
I nternationa l ed . L .  Nabs eth and G .  F .  Ray ( Cambridge 
U nive r s ity )  . 
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var iance of f i rm s iz e  imp l i e s  a lower indu s try concentration . 

Both s tudies  report s tati stic a l ly s igni ficant ( Romeo ' s  at 

the . 1 0 leve l )  and th is  mi t igates s omewhat the the 

s amp le s iz e  wa s s o  sma l l  ( on ly 10  indu s tr ies  ) .  

The opportunities ope ned up by an important i nnova t ion may 

not be ful ly grasped by e s tabli shed f i rms and may spur entry into 

the i ndu s try .  An apparent de ficiency of the Mans f ie l d  and Rome o 

contr ibu t ions is the i r  fa ilure to cons ide r the influ e nce of entry 

and entry condi t ions on di f fus ion . In  contrast , e ntry plays a 

p rominent role in T i lton '  s case s tudy of semi condu ctors . 

T i  lton ( 1 9 7 1  ) traces the deve lopment of semi conductor 

technology from the inve ntion of the trans i s tor in 1948 ( by Be l l  

Laborator ies ) to the late 1960 '  s .  Ti lton '  s work i s  not confined 

to di f fus ion , s ince he s urveys the ma j or innovational achievements 
' 

spark ed by the trans i s tor . The interplay betwe en di f fusion and 

the deve lopment of further innova t  ions is a ma j or theme of the 

i ndu stry ' s  deve lopment . But the rapid di ffus ion of technology , 

aided by AT &T ' s  liberal patent- l icens ing policy ,  c ombined with low 

e conomi e s -to- s cale barriers to entry and high mobi lity of 

s c ient ists and engineers , l ed to the forma t ion of a number of new 

enterp ri s es ,  s ome of whi ch ach ieved cons iderable s uc ce s s  . l The 

Webbink , in h i s  report on the indu s try ,  conc lude s that in at 
least the early s tage s of the indu stry ' s  growth ,  patents played a 
sma l l  role in inh ibiting entry , in part becau s e  there wa s a 
s ubs tantial  amount of unchallenge d copy ing . He a ls o  c ites the 
pract ice of " s econd s ou rcing ,  " whi ch probably promo ted di f fus ion . 
Se cond- sourc ing i s  " . the pract ice of produ c i ng a devi ce 

( footnote continues  ) 
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two leading s emi condu ctor firms in 1966  , Texa s I nstrume nts and 

F a i rch i ld,  were new to the indu s t ry .  l Ti lton conc ludes that 

II . new fi rms with little or no previ ou s exper ience in the 

a ctive -components i ndu s try have been the mos t  aggress ive di ffu s e r s  

o f  new semi conductor technology ( p .  1 6  1 )  . " 2 

( footnote cont inued) 

e l  ectrica l ly and phys ical ly identical and , hence,  interchangeab l e  
with a devi ce produced by another company . "  W.ebbink ( 1  9 7  7 )  , 
p .  97  . One of the rea sons second- sourc ing wa s important was 
r eported to be du e to the purchas ing polic  ies of the Defense 
D epartme nt and of large original- equipme nt ma nu facturers , which 
r equired at least two i ndependent manu facture s of any semi 
c onductor be fore they wou ld de s ign it into the i r  equipme nt ( to 
p rotect the buyer aga i  nst a di saster whi ch mi ght be fall  one 
s upplier ) .  Doug las w .  Webbink ( 1  9 7  7 )  , The Semiconductor 
Staff  Report to the F ederal T rade C ommi s s ion , pp . 9 6 - 1  0 1  . 

1 Texas I nstruments wa s a sma l l  ge ophys ical s ervi ces  company wi th 
a nnual s ales of l e s s  than $ 6  mi l l i on when it e nte red the semi 
conduc tor indu stry in 1949 . Tilton ( 1  9 7  1 )  , p .  5 1  . Fa irchild ' S emi conductor wa s formed in 1 9 5 7  by two e ngi neers as a subs idi ary 
o f  Fai rchi ld Came ra and Instrume nt C o .  2 7  December 
1 980 , p .  6 5  . 

2 Th is  conc lu s ion is  also supported by a more recent study of th e 
s emiconductor indu s  try by Wi l s on et al . ( 1  9 80 )  . They find that 
large f irms di splayed organizat iona l inflexibi l  ity that retarded 
their innovat ion per formance . Th i s  tende ncy also applied to new 
f i rms ( l  ike TI  and Fairch i ld)  , whi ch had become large fi rms by the 
mid-1 9 7  0 ' s  . ( I  n 1 9 7 6  , TI  ' s  sales  we re $ 6 5 5  mi l lion : Fai rchild ' s  
revenues  had grown to $ 3  0 7  mi l l ion .  ) An indu s  try executive 
i nterviewed by Wi lson and h i s  col leagu e s  summa r ized th is poi nt a s  
fol lows : 

A manageme nt s tyle that permi ts ge niuses to 
contribu te i s  important . I f  you we re to look 
at why G E  and RCA have fai led , it is be cause 
the i r  organizat ion was too di s c iplined and 
unab le to respond qu ick ly to true innova tion . 

( footnote cont inues ) 
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I n  summary , the evide nce points in the dir ect ion that rela

t ive ly sma l l  ( and pos s ibly new ) fi rms play a di sp roportionate role 

i n  di f fu s ion . Howeve r ,  it is  important to bear i n  mi nd that di f

fus ion is  part of the innovat ion proces s and that large -- eve n 

domi nant-- firms ( in some instance s )  may be s ign i ficant for bas ic 

r e s earch and deve lopme nt of inven t ions . Thu s ,  as in the case of 

the s emi conductor indu stry , la rge fi rms ( l  ike AT &T ) and sma l l  

f i rms may play comp l eme nta ry role s i n  innova t ion . Th i s  sugge sts 

that ant itru s t  pol i cy shou ld be conce rned with the inve nt ive 

and/or deve lopme nt/ comme rcial p e rformance of large fi rms , whi le 

a ls o  striving to k eep obs tac le s to. new entry low , so that newcom

e rs to the i ndu s try can stimu late the di f fu s ion of innova t ions . 

( footnote continued) 

What is  required is  a balancing act-- the 
organization mu s t  be loos e and f l e xible,  but 
not too loos e .  In the 1 9 6 0 '  s Fai rch i ld was 
too loos e .  Today both I ntel and Mostek are 
k i l l i ng TI in new technology , in part becaus e  
T I  i s  too s tructured . Fa i rch i ld a ls o  s eems to 
be laggi ng behi nd the leade rs for the same 
reason . 

Robert w .  Wi l s on ,  P eter A .  Ashton, and Thoma s P .  Egan ( 1 9 80 )  , 
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V I  I I .  CONCLUS ION 

Dur ing the past 40 years , there have been an extens ive numbe r' 

o f  attempts to exami ne the connect ion between innovat ion and s iz e  

o f  firms and monopoly powe r  . Prompted in subs tant ial part by the 

" Schurnpeterian" cha l  lenge that large f i rms and/or monopoly power 

a re a stimu lu s  for innova t ion , these stud i e s  have ranged from 

i ntens ive inve s t igat ions of particu lar indu s tr i e s  to broad- scale 

e conometric surveys encomp a s s  ing hundreds of indu s tries . To date , 

whi l e  th is research s upports a few provi s iona l conc lu s ions , the 

p r incipal lesson to be learned f rom a survey of the literature i s  

that the economi c theory and mea surement of innova t ion is  still  

ve ry primit ive and doe s not usually provi de a u s e ful foundation 

for emp i r ical work . When theory and me a s u reme nt are de f i cient, 

we cannot expect emp i rical inve s t igat ions to p rovi de de finit ive 

r e sults . 

The principal conclu s ions that appear to be supported by 

emp i rical research are : ( 1  ) the S churnpeter ian prop os i t ion that 

l arge firms and/or monop o ly power are nec essary for innovat ion 

does not gene ral ly ho l d ,  ( 2 )  sma l l  f i rms usually provide the be s t  

e nvironme nt for the invention of new products o r  proc e s s e s ,  

a lthough they may need the s upport o f  large r organiz ations to 

s ubs equently deve lop and ma rk et the inve ntions , ( 3 }  sma l l  er firms 

a re usually mor e  e f f i c  ient in R .  & D .  than la rge r firms when the 

s ame p ro j e ct s  are unde rtaken by sma l l  and large f i rms , but ve ry 

l arge R .  & D .  pro j e c t s  may not be pos s ible in sma l l  f irms , ( 4 )  

atomi s t ic indu s tries and cart e l iz ed indu s tr i e s  ge nera l ly provide 
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unfavorable ma rket s tructure s for new produ ct s  or proce s s e s  , and 

( 5 }  a fter a new produ ct or proce s s  has been introduced , sma l l  

f i rms are typ ically quick e r  o f f  the ma rk t o  adop t  o r  imi tate 

i nnovations and to fac i l  itate the di ffus ion of innova t ions 

throughout the economy . 

Our survey of the literature has paid special attention to 

s eve ral of the econome tr i c  contribu t  ions that estima te the 

relat ionship betwe en innova t ion and f i rm s iz e  and innovat ion and 

indu s try concentrat ion . Pote nt ia l ly , the s e  broad- scale studies 

cou l d  ident i fy the f i rm s iz e  and indu s try concentration most con

duc ive for innova tion . Howeve r ,  the s ign i f icance of the stat i s 

t ical result s of the s e  e f forts leave s open ques t ions . More impor

tant , the s e  s tud i e s  encou nter severe mea s  ureme nt and conceptual 

problems that imply that the i r  resul t s  , eve n  when s tati st ical ly 
I 

s ign i f icant , may not be me aningful economi ca l ly .  

The me thodologi c a l  p roblems mos t  sharp ly reve a l ed by the 

econometric s tudies  of innovat ion and ma rket stru cture point to 

i s  sues that warrant further research .  We conc lude by di s cu s s  ing 

two i s sues that are part icu l a r ly important . One concerns the 

e f f ic i ency of alt ernat ive me thods of orga niz ing i nnova t ion . The 

innovat ion proce s s  i s  a sequence of related funct ional s tage s  

( f rom i nve nt ion to comme r c ialization and later imi tat ion/ 

d i f fus ion) , but the literature usua l ly doe s not compare firm s iz e  

or monopoly power t o  individu a l  s tage s and therefore does  not 

a llow for di ffering economi e s  to s cale in indivi du a l  stage s or for 
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economi es  that may der ive from e xp l i  c i t ly integrat ing adja cent 

s ta ges  . In br i e f ,  it appears that too little attention is  given 

to the organiz at ion of innovat ion, to the comp arat ive e f f iciency 

o f  a lternat ive orga n izat ions , and to pos s ible obs tac les  of rely ing 

on the ma rketplace to coordinate adja c e nt stage s .  

Second , there i s  a quest ion about the usual approach taken i n  

e conometric stud i e s  o f  innovat ion and monopoly power . The re are 

two concerns . One is  that monop o ly powe r  is typ ica l ly meas ured by 

dome s  tic concentrat iop . Eve n sett ing to one s ide ob je  ct ions that 

may be rai s ed aga inst us ing concentration ge nera l ly , there is the 

pos s ibi lity that the wrong concentration mea s  ure is  be ing u s  ed 

b ec ause the relevant geographic ma rk e t  is  broade r than the United 

S tates . Thus ,  for some indu s  tries a world ma rket may be approp r i 

ate , and dome s t ic concentration ( the share o f  u .s. output 

a ccounted for by the leading fou r  dome s  tic  produ c ers ) may 

s e r iou s ly ove r s tate monopoly powe r .  The other i s  s ue conc erns 

causat ion . Mos t  s tud i e s  treat concentrat ion acros s indu s  trie s as 

g ive n and exami ne va r i at ions in innovat ion acros s indu s  tries . 

Howeve r ,  concentration and innova t ion may be inte rdepende nt . To 

the extent that this  i s  the cas e ,  the emp i  r ical results wi ll be 

b ia s ed ,  and the direct ion of the bias is  unknown without further 

informa tion . There have been,  it may be noted , s eve ral recent 
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theor etical contr ibut ions that treat innova t  ion and concentrat ion 

a s  interrelated . Howeve r ,  at th i s  t ime emp ir ical work in th is  

area i s  j u s t  start ing . l 

Two recent efforts to test for interact ion between concentra
t ion and i nnovat ion are by Stephen Farber ( 1  9 8  1 )  , " Buyer Market 
Stru cture and R .  & D .  E f  fort : A Simu ltaneou s  Equat ions Mode l ,  " 
Rev . Econ . S tat . 6 3  : 3  3 6-45  , and by R i chard c.  L evin ( 1  9 80 )  , 
" Toward an Emp irical Mode l of S chumpeter ian Comp et ition,  " Yale 
Unive rs  ity ( unpub l i shed) . 
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