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INTRODUCTION 

PH I L I P HANDLER 
PRES I DENT 

NATIONAL ACADEMY OF SC I ENCES 

4 

I t  i s  my pleasure to we l come you to th i s  

evening o n  Te chnolog ical Innovat ion and the u.s. Economy . 

We beg an our se r ies  of  Forums several ye ars ago to prov ide 

an oppor tun i ty for the a i r i ng of controver s i al i ssue s  

t h a t  a f f e c t  our nat ional l i fe and involve the uses o f  

sc ience and technology . Forums have las ted var iously 

from two and a hal f  days at  the one ex treme to th i s  

even i ng ' s m i n i forum a t  the other . Th i s  i s  our f i rst  

e xpe r iment i n  th i s  format .  I trus t that i t  wi l l  be 

s uc cess f ul , and I am del ig hted that so many of you are 

w i l l ing to g ive your eve ning to th i s  endeavor . 

The topi c  of technolog ical i nnovat ion i s  on 

the fron t pag e of  the newspape r day a f te r  day . I t  is 

debated on talk shows , a concern of the Cong ress , and a 

ce ntral concern of the Execut ive Br anch , as mos t  of you 

w i l l  know . Be cause i t  is  somehow i n  the nature of  our 

nat ional her i tag e  to id ent i fy good guys and bad guys , we 

seem to approach the problem o f technolog ical innovat ion 

i n  the same way. Much of the d i scourse about the problem 

has to do w i th what we nt wrong . Li fe was j u s t  great in 

the SO ' s and early 6 0 ' sJ what has happe ned to i t? 
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Why i s  i t  tha t the Un i ted States appears to have lost i ts 

compe t i t ive advantag e  in  the technolog ical indus try , at 

l e a s t  i n  some areas? Wha t  can we do about i t? 

Among the blame- casters we f ind those who would 

pl ace the onus on the ine f fe c t iveness of Amer ican R&D , our 

t ax pol ic ies , our reg ulators , the sloth of Amer ican indus­

t ry ,  poor manag ement dec i s ions , l abor and its  demand s for 

h ig her wages , and eas i e s t  of  al l ,  the ef fects of in f l a­

t ion1 i . e . , whe n  the pr ime rate i s  10 percent , l i fe i s  

j us t  very d i f ferent than when the pr ime rate is 5 pe rcent . 

Qu i te poss ibly there may be some tr uth in al l 

o f  the al leg at ions , but none of them have seemed to me to 

real ly c l ar i fy wha t  the problem is ac tua l ly about . I t  is  

certa inly clear that i f  Amer ican s tree ts d id not abound in 

Da ts uns , Toyotas , Me rcedes , and Hond as , if mos t  of our 

purchases of household electron i c s  we re those mad e by 

Ge ne ral Electr ic , We s t i ng house , and Ze n i th rather than by 

Sony and Panason ic , i f  those came ras and pocke t 

calculators we carry we re of dome s t ic manufac ture , 

i f ,  in shor t , our in te rnat ional bal ance of payments we re 

pos i t ive ra ther than neg a t ive , we woul d fe el ra ther 

d i f fe rently about th i s . I t  is our larg e de f i c i t  in inter­

nat ional trade that has turned our attent ion inward to see 

why we have arrived at  the pre sent s tate of af f a i r s , to 

ask our selves what  th i s  s ta te of a f fa i rs real ly is , and 
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the n to ask wh at pol ic ies , at the nat ional or local level , 

m igh t  improve the c ircums tances that appe ar to g ive us 

t roub le . 

How th i s  wi l l  come out th i s  eve n i ng , we shal l 

e ach learn for ourse lves . Our adv i sory commi t tee has 

a ssembled a s tel lar pane l to present one se t of v iews for 

you; I hope that there wi l l  be pl enty of t ime for al l of 

you to contr ibute yo ur s be fore we are f in i shed . I wi l l  

b e  sat i s f ied i f  there i s  a s  much l ig h t  a s  there is  heat 

be fore the eve n i ng i s  over . To te l l  you how we are go ing 

to go about th is , I would l ike to i ntroduce Dr . Robert 

Wh i te , who is  in charge of th i s  Forum se r ies  for the 

Ac adem ies .  

ROBERT R .  WH ITE 
DIRECTOR 

THE ACADEMY FORUM 

As the aud ience is an important part of the 

Forum , we i nv i te yo ur v igorous and ful l part i c ipa t ion . We 

w i l l  ask you when yo u do par t ic ipate to id en t i fy yo ur se l f  

rather c learly w i th your name and a f f i l iat ion . The se 

proceed i ng s  w i l l  be taped , transcr ibed , and then ed i ted . 

The re sul t ing document wi l l  be del ivered to the Ass i s tant 

Se cre tary for Sc ience and Te chnology in the Department of  

Commerce for use in conne c t ion wi th var ious workshops and 

mee t i ng s  among the g roups now act ive in the 28- agency 
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rev iew of the topic . 

I would l ike to express part icular gra t i tude 

and recogn i t ion to Hugh Mi l le r , the Exec u t ive D i rector of 

the Of f ice of  the Fore ig n Se cre tary at the Nat ional Academy 

of Eng ineer i ng , for h i s  encouragement and ass i stance in 

putt ing th i s  even i ng toge the r .  For the pas t  three years , 

i n  coope rat ion wi th the Na t ional Re search Counc i l's 

As sembly of Eng ineer ing , he has gone rather deeply into 

the even ing ' s  subj e c t  and pe r ipheral subj ects wi th work­

s hops and s tud ies on technology , inte rnat ional econom ic 

and trade i s s ue s . We are very g rate ful for his he lp because 

i t  was unusua l ly e f fe c t ive . 

I n  v iew o f  the col leg i al re lat ionsh i p  between 

the Nat ional Ac ademy of Eng ineer ing and the Na t ional Academy 

o f  Sc iences , i t  i s  rather appropr iate that your moderator 

of the eve n i ng has been elec ted separately and spec ifical ly 

to each of these ins t i tu t ions . He is an eng ineer , a 

phys ic i s t , a b iophys ic i s t  and a Nobel La ureate of phys ics 

for 19 7 3 . I t ake great  pr ide and pe rsonal ple asure in 

i n troduc i ng to you the he lmsman for the even ing , your 

moderator , Dr . Ivar G i aever . 

IVAR GIAEVER 
RE SEARCH AND DEVELOPMENT CENTE R 

GENERAL ELECTRIC COMPANY 

I would l ike to re i terate Dr . Wh i te ' s and 
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Pres ident Hand ler ' s  remarks and we l come you al l to th i s  

Ac ademy Forum o n  Te chnolog ical I n novat ion and the Un i ted 

S t ates Economy . As you heard , th i s  Forum is an innovat ive 

s tep in  i tse l f  because for the f i rst t ime we have an ent i re 

Forum in a s i ng le evening . As i t  is  not a narrow subj ect 

we are going to address , I am sure i t  wi l l  be a very busy 

even i ng , and I hope a very intere s t i ng one . 

I am go ing to start wi th introd uc i ng the pane l 

to you ,  and I wi l l  ask them to come up and be seated on 

the s tage as I do so . 

The f i rst is  Joseph Cordes , who is  an As s i s tant 

P rofessor in  Econom ic s at Georg e Wa s h i ng ton Un ivers i ty . 

I n  rel at ion to h i s  spec ial i za t ion in  pub l ic f i nance and 

h i s intere s t  in the econom ics of technolog ical change , 

Dr .  Cordes has worked wi th the exper imental technology 

i ncent ives program of the u.s. Department of Comme rce . 

The second pane l membe r i s  N .  Br uce Hannay , 

V i ce Pre s ident for Re search and Patents , Bel l Laborator ies . 

As Fore i g n  Se cre tary of the Na t ional Ac ademy of Eng inee r i ng 

and a member of the Na t ional Ac ademy of Sc iences , Dr . Hannay 

has been i nvolved in  a var i e ty of ac t i v i t ie s  re l at i ng to 

technolog ical i nnovat ion . 

Ne x t  we have Ra lph Landau , who is Ch a i rman of 

the Board and Ch i e f  Execut ive Of f icer of Hal con Internat ional , 

I ncorporated . Dr . Land au is  a chem ical eng inee r and a leader 
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i n  the appl icat ion of chem ical process technology in  the 

Un i ted St ates , Europe , and J apan . 

Then we have Ha r r i son Schm i t t , who , I h ave 

been told , is cal led Jack . He i s  a Un i ted State s  Senator 

f rom New Me x ico , and a rank i ng minor i ty member of the 

Sc ience , Technology and Space Subcomm i t tee of the Senate 

Comm i ttee on Commerce , Sc ience , and Transportat ion . 

He i s  al so an as tronaut , and apparently the on ly sc ient i s t  

t o  have wa lked o n  the moon . 

F i nal ly , we have Elme r Staats , who is  the 

Comptrol ler Ge ne ral of the Un i ted State s . He has a long 

and inte ns ive range of expe r ience in  ac tiv i t ie s  that 

d i rec tly re late to hand l ing the government ' s money and 

mon i tor i ng its  spend ing . 

I n  add i t ion to these d i s t ing u i shed panel 

membe rs we have three d i sc us sants for the even ing who are 

seated in the front row . As I read the i r  names I w i l l 

ask them to s tand up and be recog n i zed : Na than Rosenberg 

i s  a Profe ssor of Econom ic s  at  Stan ford Un ivers i ty, James 

H i l l ier , re t i red Exec ut ive Vice Pre s ident and Se n ior 

Sc ient i s t  at RCA Corporat ion , and Aa ron Ge l lman , Pres ident 

of Ge l lman Re search As soc iates . 

Now ·you may be wondering wha t  I am do ing up here 

as moderator for th i s  d ist ing u i shed pane l . I have to adm i t  

that I wonder about that myse l f , because I h ave very l i ttle 
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10  

background in these kinds of ac t iv i t ie s . True , at one 

t ime I worked as a Norweg ian pa tent exam iner , and I 

l earned one th ing : The re i s  ve ry l i ttle corre l a t ion 

between patents and invent ions .  Al thoug h you may th ink 

that there i s  a one- to-one corre lat ion , there certa inly 

is not . As a matter of fac t , mos t  important invent ions 

c annot be patented . I am th ink i ng about invent ions in 

the soc ial  sec tor , for example ,  l ike the pub l ic school 

sys tem , wh ich ce rta inly is an invent ion . The play i ng of 

mus ic over a rad io is an inve nt ion J gran t i ng patents to 

i nventors i s  an invent ion . Even g iv ing a marr iag e  

l icense i s  an invent ion . I th ink gett ing children is  a 

d i scove ry , but I am not going to go into that . 

P a tents as we are go ing to talk about them 

really deal wi th technology , the sub j e c t  of th is  eve n i ng ' s  

sess ion . I f  yo u are no t fam i l iar wi th pa tents , yo u may 

not know that most patents real ly deal wi th ve ry smal l 

s teps . Unfortunate l y , very often these s teps are backwards 

as we l l  a s  forwards . Ve ry rare ly do we deal w i th maj or 

technolog ical breakthroug hs , wh ich is wh at we al l are 

looking for . 

I n  my l i fe t ime , for example , some famous examples 

we re the concept and the real i za t ion o f  nuc lear energy , or 

t he trans i s tor and the integ ra ted c i rcu i ts ,  or the Xe rox 

proce ss and the telev i s ion se t .  We al l know that these have 
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1 1  

h ad a pro fo und impac t  on the way we l ive , and also have had 

a profound impac t  on the U n i ted States economy . 

But  somehow we always take i t  for granted that these 

t h ing s  we re real i zed in the Un i ted State s . Th i s  has always 

been true . Yankee ingenu i ty ,  coupled wi th the Amer ican economy 

that has been v i tal enoug h to br ing the se ideas to the 

marke tpl ace has made it so . 

I am sorry that I h ave to blow Ed i son ' s cover , but 

you probably th ink that he invented the incandescent lamp . He 

d id no s uc h  th ing . Bu t he carr ied throug h the innovat ion of 

the i ncandescent l amp . He was the f i rst person to make a lamp 

that las ted, he made generators tha t  we re prac t ical' and he 

i ntroduced the central powe r stat ion . Bu t the lamp was 

i nvented 40 years be fore h i s  t ime . 

I nvent ion general ly is  a clever idea that 

doesn ' t  cos t much money . Bu t to take an invent ion and 

make it into an innov at ion and take the idea to the 

marketplace genera l ly accounts for maybe 9 5  to 9 8  pe rcent 

of the total amount of  money . 

R i g h t  a f te r  I accepted to be a moderator ton ig h t , 

T ime carr ied an artic le cal led " The Innovat ion Re ce ss ion . •  

Spectrum carr ied a whole issue cal led "Prod uc t iv i ty . • I 

take that to mean that we al l are concerned about the lack 

o f  prod uc t iv i ty and the chang ing of the c l imate in the 

Uni ted States . Th i s  part icular Forum i s one suc h  example .  
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Of cour se , then we have a d ialog ue . The Un i ted 

S t ates of Amer ic a  is a very ope n  soc ie ty , and one of the few 

soc i e t ies wh ich is will ing to exam ine itse l f  cr i t ical ly . One 

of the resul ts of suc h a d ialog ue , for ex ample , is tha t  

w e  now pay much more attent ion to the env ironment than we 

u sed to do . Of course , you have to re al i ze that  only r ich 

na t ions can pay attent ion to pol l u t ion . As Amer ic a  is  a 

r ic h  nat ion , I t h ink it  is  prope r that we do so . 

Ano ther th ing you should real i ze is  that only 

a n  inf i n i te amount of money can make i t  pe rfec tly safe 

for you ,  and the re fore we have to learn to make the prope r 

comprom ise s  in the rules  and laws that govern and guide 

u s  all . 

Anothe r re sul t of such a d ialog ue wh ich bothe rs 

me because I am a technolog i s t  - - and th i s  d ialog ue of ten 

t ake s on almost the fe rvor of re l ig ious wars -- is that 

Amer ic a  is  back i ng away from technology . For example , the 

s upe rson ic a i rpl anes  that cross the At l ant ic are not made 

i n  the Un i ted States . The re i s  general ag reement tha t  the 

breede r  reac tor can prov ide energy for us all in the fore­

seeable future , but we have chosen to back away from that 

technology . We have le ft  i t  to the French and the Ru s s i ans . 

Th i s  i s  by cho ice . 

To take an exampl e on a more modest scale , I 

c an ment ion the v ideo tape recorder for home use . I t  is  
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e x pe c ted to be a l arge consumer i tem in  the Un i ted States , 

a nd none of  them are made in Amer ica 1 they are mostly  mad e 

i n  Japan . So here , i ndus try apparently chose not to compe te . 

We l l ,  wha t  I wan t  to br ing home wi th al l of that 

i s  that wh ile innovat ions a f fe c t  the economy , the reverse 

is equal ly true . The econom ic climate a f fe c ts the amount 

of  innovat ion s we do . At the pre sent t ime , i f  you use the 

s tock marke t as an ind icator or if you use the declin i ng 

dollars in the fore ign  marke t as an ind icator , apparently 

America i s  not doing so we l l . 

Now , I don ' t know wha t  the reasons are for tha t . 

I t  could be the h ig h  infl a t ion rate , i t  could be lack of 

venture cap i t al , it could be the tax struc ture , or it  

could be  j us t  a general uncerta inty about the future . I 

hope these are some of the i ssue s that wi l l  be d iscus sed 

ton ig h t . Of cour se , there are no s imple answe r s , and I 

j o in  Ph i l ip Hand ler in say i ng I hope there wi l l  be more 

l ight  than heat when the evening is ove r . 

STATEMENT OF N .  BRUCE HANNAY 
VICE PRES I DENT , RESEARCH AND PATENTS 

BELL LABORATORIES 

Bo th Dr . Hand ler and Dr . Giaever commented on 

the relat ive amounts of l ig h t  and heat tha t  we are l ike ly to 

he ar tonig ht , wh ich rem inds  me of the unk ind cr i t ic of 

Wash ing ton , who remarked that the l aws of phys ics  d id n ' t 

apply i n  Was h i ng ton because i t  was the only pl ace in the 
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world whe re i t  had been observed that sound trave l s  

f a s ter than l ig h t . 

1 4  

The nat ional performance in technolog ical 

i nnov at ion has become a matte r  of grea t  concern , and it 

is tal ked about a great deal these days . Not only is  it  

widely talked about , but  someth i ng might  eve n  be  done about 

i t . The reason for th i s , as I am sure mos t  of you know , 

i s  that there has beg un in the federal government a dome s t i c  

pol icy rev iew under the general d irec t ion of Juan ita Kreps , 

the Se cre tary of Comme rce J i t  was inst i tuted by Frank Press , 

the Pre s ident ' s  Sc ience Ad v i sor , and is  in the hands of 

Jordan Baruc h , As s i s tant Se cre tary of Commerce for Sc ience 

and Technology . Th i s  exerc i se will produce an opt ions 

pape r for the Pre s ident nex t  spr ing , deal ing wi th techno­

log ical innovat ion . 

G iven th i s  amoun t of inte re s t  in the sub j ect 

and th i s  ac t iv i ty , i t  i s  leg i t imate to ask wha t  is inno­

vat ion , and what i s  the reason for a l l  of th i s  concern . 

Dr . G i aever has descr ibed in a very pic turesque way wha t 

i nnov at ion i s , and made i t  clear that i t  is  a te rm that 

h as come to be used as a desc r ipt ion of the tota l process  

o f  conver t i ng a techn ical ly new idea  into something that 

can be del ivered to an ult imate user . I t  re ally is  far 

more than the re se arch and deve lopment that sc ien t ists  

and eng inee rs have been concerned wi th , because i t  inc l udes 
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eng ineer i ng , manufac tur i ng , marke t i ng and f i nanc ing . 

Now , the reasons for the concern over the 

i nnovat ion rate in the Un i ted State s  fall into several 

categor ies . One of them s tems from a collect ion of 

e conom ic data , and these include such mat ters as the low 

g rowth rate for the g ross nat ional produc t in the Un i ted 

S tates as compared wi th that in other industr i al i zed 

countr ies . There is a low rate of increase in the pro­

d uc t iv i ty ,  and indeed , the prod uc t iv i ty i ncrease in the 

Un i ted States is at a lower rate than that of the other 

maj or ind us tr ial i zed countr ie s . 

We have hug e  trad e  de f i c i ts , and we f i nd that 

when we exam ine these care ful ly that our trade balance 

is pos i t ive in technolog ical ly intens ive indus tr ies , 

and i t  i s  general ly i n  the less technolog ically intens ive 

i ndustr i e s , whe re we be l ieve that the innovat ion i s  mos t  

l acking , that we have the b igges t de f ic i ts . And toge the r 

they add up to an enormous de f ic i t . So there are econom ic 

d ata . 

The re are a l so stat i s t i c s  that re late to the 

R&D a c t iv i ty in the country . The se show that the R&D 

i n  the Un ited St ates as a pe rcen tage of the g ross nat ional 

produc t  has been in a rathe r strong decl ine for qu i te some 

t ime , and when we compare i t  w i th coun tries l ike Japan 

and wes t Germany , wh ich do not have a s ig n i f icant frac t ion 
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o f  the i r  R&D i n  de fense and space , the f ig ures are even 

more s tr ik ing as far as the c iv il ian sector i s  concerned . 

There i s  also a very h igh deg ree of concentra­

t ion of our re search and development in a few industr i e s , 

and even in  a few compan ies , and there are large segments 

o f  ind us try wh ich are really not ac t ive to any s ig n i f icant 

deg ree i n  the R&D process . 

When one looks at the bas ic re search in ind us try , 

there has been a s ub s tant i al decline in real dol lars in 

the last ten years , and the concen trat ion of the bas ic  

re search is even more apparent than for the total R&D . 

So there are these R&D s tat i s t i c s . 

The th i rd measure of  the decline in  our 

i nnovat ive s treng th is a more qual i tat ive kind of observa­

t ion , and in a way I th i nk i t  i s  the mos t important way to 

look at i t ,  althoug h  i t  i s  d i f f i c ul t to measure . Th i s  i s  

that I s e e  in the industrial re search scene a greatly 

s hortened t ime hor i zon in many compan ies . The re has 

d eveloped a concentrat ion on what we call incremental 

i nnovat ions , wh ich are really fa irly modes t  steps forward , 

and on cost reduc t ions , and a correspond ing decl ine in the 

e f fort on maj or innovat ions . By a maj or innovat ion I mean 

one wh ich real ly prod uces an en t irely new technology or an 

ent i rely new class of prod ucts or serv ices . 

I should qua l i fy my remark and say that wh ile I 
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make these s tatements as  a gene ral observat ion on the 

i nd u s tr i al scene , it is very indus try- and company-spe c i f ic . 

There s t ill are indus tr ies - - e l ec tron ic s , for ex ample -­

and companies  wh ich are comple tely  comm i tted to maj or kind s  

of  innovat ion . What I am concerned wi th , however , i s  that 

look ing a t  the broad rang e  of Amer ic an industry , there has 

been some decl ine . 

What are the reasons for the decl ine? We l l , 

we are go ing to talk a lot about that , but some of them 

are inte rnal to a company . I th ink that many bus inesses 

have a management wh ich has too g reat a concern for today ' s  

bottom l ine as compared w i th the bottom l ine that they 

are going to see in future years . And th i s  has led them 

to a short- term perspe c t ive . Bu t al so , accord ing to 

i nd us try , a cons iderable part of the reason i s  to be 

found in federal pol ic ies  and ac t ions . There are two 

pr i nc ipal areas in wh ich indus try fee l s  that these have 

l ed to a decl ine in our innovat ion . 

One is  the f ield of reg ul a t ion , wh ich leads  to 

a d ivers ion of re search and deve lopment f und s  to work that  

i s  des ig ned spec i f ical ly to  mee t reg u l a t ions and i s  not 

othe rw i se prod uc t ive . I t  lead s  to a d ivers ion of capi tal 

f und s , and we wi l l  hear more about the importance of hav ing 

c api tal fund s  for inves tment in new pl ant . 

There i s  a very sub s tan t i al port ion of the GNP 
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that i s  going into the mee t i ng o f  reg ulat ions . I t  has 

been var ious l y  e s t imated upwards from $ 10 0  b ill ion , and 

you read a l l  kinds  o f  f ig ure s about how muc h  of th i s  is  

e s sent i al ly was ted because i t  is  unprod uc t iv e , how much 

of it is unwi se , how much of it is  unnecessary . The fac t 

i s  that reg u l a t ion c learly i s  a neces sary part of our life , 

b u t  we are not doing it  ve ry we l l . So the i s s ue is  not 

whe ther or not we should reg ulate , but how can we do i t  

be tter .  

Anothe r area seen as a maj or one by ind us try 

i s  f i nanc ial and tax fac tors tha t  affect  investment .  He re 

we have a var iety of econom ic c i rcums tances: h ig h  and 

v ar i able i n f l a t ion rate s; the cos t of capi tal; i ntere s t  

rates that are man ipulated and often h ig h . There are a 

v ar iety of  th ing s  that  fal l in  the category of tax pol icy: 

c ap i tal g a ins , d eprec iat ion , i nve stment tax cred i t ,  double 

t ax on d iv idend s , al l of wh ich have an important e f fe c t  

on the wi l l ing ne s s  of  ind iv id ua l s  and corporat ions to inve s t . 

Now the re are fac tors other than reg ul a t ion and 

f i nanc ial ones . The re are ant i trus t , patent pol ic ie s  and 

others . Bu t I th ink those two are the pr imary one s , althoug h 

e ach i ndus try or company has i t s  own pre fere nce . One th ing 

that can be sa id about both reg ul at ion and the f inanc ial and 

t ax are a  is that  as much as anyth i ng it is unce rta i nty that 

a f fe c ts the wi l l ing ness of ind u s try to expend its fund s ove r  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

T e c h n o l o g i c a l  I n n o v a t i o n  a n d  t h e  U . S .  E c o n o m y
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 8 2 7

http://www.nap.edu/catalog.php?record_id=19827
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or e ig h t  ye ars from now , rather than nex t year . The re 

i s  uncerta inty over what  the new reg ul a t ions wi l l  be , 
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a nd wha t  the f inanc ial , econom ic and tax cl ima te wi l l  be . 

G iven th i s  ex tra degree of  uncerta inty , why spend your 

money on a new pl ant that isn ' t go i ng to br ing a re turn 

unt i l  s ix or e ig h t  ye ars have passed , when you can spend 

i t  on cos t  red uc t ions and see the re turn nex t year? 

We l l , wha t  can be done about al l of  th i s , or 

what  should be done about i t? Ag a in spe ak i ng of  the 

g eneral v iews of ind us try , people in industry feel that  

there i s  a decrease in incent ivesr wha t  they would l ike 

i s  a res torat ion of ince n t ives . To pu t  i t  more prec i se l y , 

t hey would l ike a removal of d is i ncent ive s  that  flow from 

federal interven t ions in the innovat ion proce ss . Indus try 

be l ieves that the federal pol icy should be to encourag e  

t h e  pr ivate sec tor t o  inve s t  i t s  own re sources by al lowing 

a f a i r  reward for that investment. 

Le t me say , qu i te spec i f ical ly , that what  ind us­

try does no t say it need s is more federal ly sponsored , 

federal ly funded R&D i n  the appl icat ion of  sc ience for the 

c iv i l ian sec tor . Th a t  is not wha t  is usual ly sa id whe n  

people come to Wa s h ing tonr they usual ly are advocat ing the 

expend i t ure of more f und s . Tha t  is not the cure in th i s  

case , because the absence o f  the R&D on long- rang e innovat ion 
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i s  a symptom rather than the problem i n  and of i tsel f .  

Whe n  the c l imate i s  r ig h t  so tha t  i t  appears worthwh i le 

to i nd us try to inves t  in maj or innovat ions and for the 

l onger te rm , then indus try wi l l  i t se l f  prov id e the f und s 

for the R&D that wi l l  start th i s  innovat ion process . 

STATEMENT OF JOS EPH CORDES 
PROFESSOR OF ECONOM ICS 

GEORGE WASHI NGTON UN IVERS ITY 

S i nce I am represent ing the academ ic commun i ty 

on the pane l , my i n i t ial  remarks wi l l  focus on some f i nd ing s 

f rom the econom ic s  l i terature on technolog ical innova t ion 

that I bel ieve are part i cularly relevant for pub l ic pol icy . 

The aud ience , however , should real i ze that a caps ule survey 

o f  a l l  the l ite rature on the econom ics of  technolog ical 

i nnovat ion cannot be prov ided in f ive or ten m inutes . 

I wi l l  beg in by d i scuss ing research concern ing 

the econom ic impac t  of innovat ion . The emp i r ical l i terature 

in th i s  area seems to ag ree on two maj or po ints . 

The f i rst  po i nt is  that the econom ic re turns to 

i nnovat ion , both those captured by the innova tor and by 

soc iety as a whole , are on the ave rage qu i te substan t i a l . 

The second po i n t  i s  tha t  these rate- of- re turn ca lculat ions 

o f ten reveal a d iverg e nce be tween what econom ists  reg ard 

as the ful l econom ic or soc ial val ue of the innovat ion , and 

the pr ivate re turn tha t the innovator actual ly rece ives . 

The reason for th i s  resul t is that innovat ions o f ten prov ide 
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s p i l l-over bene f i ts to th ird par t ies who don ' t  necessar i l y  

s hare in the cos t of the in i t ial innovat ion . 

S ig n i f icantly less certa inty ex ists  about the 

prec i se determ inants of innovat ion . Th i s  i s  clearly an 

area in wh ich the s tand ard acad em ic plea would be for 

fur ther re search . I b e l ieve that suc h  re search i s  essen­

t ial i f  pub l ic pol icy toward innovat ion i s  to be properly 

formu l ated . 

Neverthe l e s s , a number of  recur r i ng themes 

about the determ inants o f  innovat ion appear in the econom ic 

l iterature . I wo uld l ike to summar i ze three that have rather 

d irec t  impl icat ions for pub l ic po l icy . 

One f ind ing , l argely d ue to Profes sor Jacob 

Schmookl e r , is that innovat ion is  at least part ial ly ind uced 

by d emand fac tor s . I n  part icul ar , emp i r ical ev idence sug­

g ests that the demand for capi tal equ ipment i s  an important 

de term inant o f  capi tal good s innovat ions . A second f i nd ing 

of a number of stud ies is that R& D i ntens i ty ,  and there fore , 

a t  leas t impl ic itly , innovat ive ac t iv i ty ,  is  s ig n i f icantly 

and po s i t ively a f fe c ted by l iqu id i ty and/or cash flow 

cons iderat ions . That is , the wi l l ingness of  f i rms to 

i nvest  in  the development of innovat ions may be infl uenced 

by the ab i l i ty o f those f irms to f inance suc h  ac t iv i t ie s  

throug h  i nternal ly rathe r  than ex ternal ly generated fund s . 

F i nal ly , both casual observ a t ion and emp i r ical 
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ev idence seem to sug g e s t , a s  has Dr . Hannay , that 

c erta i n  econom ic fac tors are more l ike ly to be involved 

in the i nnovat ion process than others . At the industry 

l evel , we know there are a hand f ul o f  industries  that 

have trad it ional ly pl ayed a more important role in  th i s  

proces s  than othe rs . I f  we look at the level o f  the 

i nd iv idual f irm ,  the ev idence suggests fa irly strong ly 

that smal l entrepreneur ial f i rms pl ay an important role 

i n  the overal l  process by wh ich an idea i s  trans formed 

from an idea into a commercial ly v iable innovat ion . 

Th i s  does not nece ssar i ly mean that sma l l  f i rms are always 

respons ible  for in i t iat i ng the idea . However , they c learly 

p l ay a fa irly important role at  some po int in  the proce ss 

o f  creat i ng an innovat ion . 

I wi l l  now br ie fly  comment on wha t  is  relevant 

about these f i nd ing s . The f i r s t  po int is  that ev idence 

about the contr ibut ion o f  innovat ion to econom ic g rowth 

and produc t iv i ty ind icates that there are good econom ic 

reasons for concern whe n  the ava i l able ind icators j us t  

ment ioned by Dr . Hannay po i nt to red uc t ions in the 

commi tment of re so urces to innovat ion . There are some 

potent ially  l arg e econom ic bene f i t s  that may be foregone 

as a re sul t of such red uc t ions . 

A second po in t  i s  tha t the observed gap be tween 

the return rece ived by the innovator and by soc i e ty as a 
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whole i s  a fa i r ly c l ass ic  example of a pr ivate marke t 

fa i l ure . Whenever ind iv id uals or f i rms are not able to 

c apture the ful l econom ic val ue of the ir endeavors in 

the marke tpl ace , econom ic theory pred i c ts that too few 

reso urces wi l l  be devoted to such endeavors . In  such 

case s , i ncen t ives prov ided by the pub l ic sec tor may be 

warranted in order to achieve a more des irable  al loca­

t ion of  resources . 

However , econom i sts , pe rhaps uncharac ter i s­

t ical ly , are rather caut ious in us i ng the se f ind ing s as 

a bas i s  for pre sc r ib ing spec i f ic pol icy intervent ions 

that might be used to st imulate innov at ion . In my own 

opi n ion , there are pe rhaps two maj or reasons for th i s  

rel uc tance to make spec i f ic pol icy recommendat ions . 

One reason is  that a number of stud ies have shown that 

R&D cond uc ted e i ther str ictly on beha l f  of the govern­

ment or w i th a heavy infus ion of government fund s , 

seems to generate lowe r re turns than R&D a c t iv i t ie s  

that are more o r  less s tr ic tly pr ivate i n  nature . Add i­

t ional ly , for purpose s of design ing sub s id ie s  that are at 

a l l  cost e f fe c t ive it is necessary to def ine exac tly what 

is  to be sub s id i zed . I t  i s , however , very hard to measure 

the output of  the innovat ion proce ss . We have some not ion 

that certa in  inputs ,  such as R&D , are more l ike ly to be 

used in the process of generat ing innova t ion . Perhaps 
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these are v i able cand id ate s for subs id ie s o f  a certa in 

type . Indeed , s uc h  subs id ies are al ready prov ided 
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i n  the tax sys tem . Howeve r , i t  is  d i f f ic ul t  t o  prescr ibe 

spec i f ic pol ic ie s for subs id i z i ng innovat ion pe r se . 

Whe re doe s th i s  leave us? Do these remarks 

mean that publ ic pol icy is to tal ly incapable of  infl ue nc ing 

the cour se o f  innovat ive ac t iv i ty? I t h i nk not , for 

reasons that are cons i s tent w i th some of the remarks that 

h ave j us t  been mad e . F i rst  o f  al l ,  there are instances 

where publ ic pol ic ies have created d i s incent ives that 

h ave d i scouraged innovat ion . Ce rta inly whenever such 

c ase s can be ident i f ied , there i s  reason for recom-

mend ing chang e s  in those pol ic ies . Moreover , i t  is 

poss ible to make some po s i t ive recommenda t ions based on 

what we do know about the innovat ion proce ss . Spec i f ical ly , 

we can ident i fy some determ i nan ts of  innovat ive e f fort 

s uc h  as those I have men t ioned . We a l so have some idea 

about how these dete rm inants o f  innovat ion are a f fec ted 

by certa in pub l ic pol ic ies . Wi th th i s  i n format ion we 

there fore have some bas i s  for recommend ing pol icy changes 

that may prov ide a more favorab le c l ima te for the innova­

t ion proces s . 

Hope ful ly ,  we wi l l  be able to exam ine suc h  

pol icy changes  in more deta i l  in the d i sc uss ion . However , 

I w i l l  conc l ude my remarks by offer ing a spec i f ic exampl e . 

Copyright © National Academy of Sciences. All rights reserved.

Technological Innovation and the U.S. Economy
http://www.nap.edu/catalog.php?record_id=19827

http://www.nap.edu/catalog.php?record_id=19827


25 

Earl ier I noted that  an empi r ical  relat ionsh ip has been 

obse rved between the amoun t of capi tal spend ing in the 

pr ivate sec tor and the amoun t of cap i ta l  good s  innovat ion . 

Tax e conom ists have devoted con s id erable  e f fort to analy z i ng 

how corporte inves tment dec i s ions are a f fe c ted by the 

f ederal tax sys tem . we have reason to bel ieve that there 

are certa in pol icy measures s uc h  as investment tax cred i ts , 

and gu idel ines govern i ng al lowable deprec iat ion for 

struc tures and capital equ ipment that have a d iscern ible 

impac t on capi tal spe nd ing dec i s ions . Hence , changes  in 

these aspe c ts o f  the federal corporat ion income tax are 

l ikely to affect  an important dete rm inant of innovat ive 

ac t iv ity , namely overal l capi ta l  spend ing in the economy , 

and thereby should a l so have a d iscernible e f fe c t  on the 

amount of investment and innovation under taken in pr ivate 

i ndustry . 

I t  mus t ,  o f  course , be recog n i zed that pol i t ical 

cons iderat ions may prec l ude certa in general changes  in tax 

pol icy . In such case s , spec i f ic tax incen t ive s , suc h  as 

expand ing tax wr i te-offs  for R&D e xpend i ture s , may be the 

only fe as ible means of prov id ing some f i sc al s t imul us for 

i nnov at ion . However , the ava i l able ev idence ind icate s  that 

the most  sens ible tax pol ic ies  would be those that in f l ue nce 

certa in general econom ic var iables that a f fe c t  innovat ion 

in pr ivate indus try , rather than a var ie ty of  spec i f ic 
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po l ic ie s  a imed at e i ther spec i f ic industr ie s , or spec i f ic 

type s o f  spend ing that at  least putat ively are labeled as 

i nnovat ive . 

STATEMENT OF RALPH LANDAU 
C HA IRMAN OF THE BOARD AND CH IEF  EXECUTIVE OFF I C ER 

HALCON INTERNATIONAL , INCORPORATED 

I would l ike to br ie fly comment on our moderator ' s  

d e f in i t ions o f  invent ion and innovat ion , wh ich I th ink are 

v ery important to keep in mind , because they get  very con­

f used in the general pre s s . I th ink that I am correc t in 

saying that econom is t s  d e f ine an innovat ion as the f irst 

commerc ial appl icat ion of  a new or improved process or 

prod uc t .  I wo uld exte nd that de f i n i t ion to inc l ude a system , 

j us t  as Dr . G i aever s a id . So that the innovat ive process 

con s i s ts o f  two stag e s : the concept ion or the invent ion 

o f  the new or improved process , produc t  or systemr a nd 

second ly ,  the subseque n t  commerc ial i za t ion of  the new 

or improved proce ss , prod uc t  or sys tem . 

I th i nk I am al so correc t  in say ing that the 

e conom i st would say tha t  an invent ion by itse l f is  not an 

e conom ic good . It is  only by its  commerc ial izat ion that 

i t  becomes one . 

The word s • e n treprene ur • or •entrepreneursh ip• 

are a somewhat d i f ferent concept . En treprene urship i s  the 

process whe reby people , money , marke ts , prod uc t ion fac i l i­

t ie s  and knowl edge are broug h t  toge ther by an entreprene ur 
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to create a commerc ial en t i ty or ente rpr i se wh ich d id not 

e x i s t  be fore . I t  does not have to embody an invent ion . I t  

c an b e  the found ing o f  a new dryc lean i ng establ i shment on a 

b lock , or a new pl ant by a corporat ion u s i ng ex i s t ing 

technology . 

I f , however , a technolog ical or other invent ion 

i s  involved in th i s  entreprene ur ial ac t iv i ty , the importance 

of it is even g reater , bec ause its success comple te s  the 

i nvent ion and make s the innov a t ion . As Pro fe s sor Harvey 

Brooks has sa id in the pa st , the techn ical entreprene ur 

spe arhead s the technolog ical innovat ion proce s s . And in 

my expe r ience , and I th ink in most other observers• , he 

must be c lose ly coupled to the marke t to be e f fe c t ive . 

U s ua l ly the inventor and the entreprene ur are 

not the same peopl e , a l thoug h in rare cases they are . There 

are s ubc lasses of innovat ion suc h  as ind iv id ual inventors ,  

corporate inventors , the inventor/en treprene ur , and the 

technolog ical entreprene ur . I h appen to be one of the 

l a tter , and there fore , as our moderator s a id , my v iews 

bas ical ly re flec t what  I l ike to cal l the worm ' s eye v iew 

o f  econom ic s . I th ink econom i sts ca l l  it  microeconom ic s , 

but I l ook a t  i t  very s imply .  We are at the bottom of the 

barre l , and we are looki ng up at a l l  the rul e s  and reg ul a­

t ions and g u idel ines that have been se t up for us by those 

above us . How do we reac t to s i tuat ions of th i s  k i nd , 
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and what d o  we d o  to g e t  out from under some of the bad 

th ing s , and how do we take advantag e  of the good th ing s? 

I s tarted a smal l company , e xceed ing ly smal l 

a t  the beg inn ing , but i t  i s  not so smal l now . And over 

the 32 years I h ave gotten the perspe c t ive of be i ng a 

technolog ical en treprene ur . Bu t at the same t ime I 

am very fortunate in  that I am al so a chie f execut ive 

o f f icer of a company tha t  spend s a lot o f  capi tal . In 

our partne rsh ip with At l antic  Ri chf ield I have a c lose 

perspe c t ive on wha t  a larg e  o i l  company does about i t s  

cap i tal format ion and pr ior i t ie s . And as a d irec tor of 

Al coa I am very we l l  acqua in ted wi th wha t  a h ig h l y  

c api tal- intens ive indus try does . The re fore , I c an only 

ec ho what has been sa id be fore : Every case i s  real ly 

d i f fe rent , and it  i s  very dangerous to ex trapol ate from 

one ' s own pe r sonal exper ienc e s , or even from those of 

e conom i s t s , who are general ly much wi ser than we are . 

I do not wan t ,  however , to claim tha t  al l 

i nnov at ion is by smal ler compan ies , or nece ssar i l y  that 

marke t  forces are always the source o f  innovat ion . There 

are innovat ions and learning curve s at mos t large compa n i e s , 

a l tho ug h indeed , stat i s t ic s  do show that smal ler ones have 

perhaps been re l at ively more innovat ive . And ce rta inly 

my fr iend Br uce Hannay from Be l l  Laboratories  will be too 

modest to expre ss the fact that Bel l has one of the 
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mos t ex traord inary record s in the prod uc t ion of  new ideas , 

even though our gove rnment is attempt ing to cal l  AT& T 

a monopoly .  

I th ink you have heard adequately the statement 

that the invent ion part o f  the innovat ion is general ly a 

very sma l l  part  of the total capi tal inve s tment , or the 

total cost of creat ing the first commerc ial i za t ion . Edwin 

Mansfield has stud ied th is in some deta il , and he 

comes out wi th a var iat ion rang ing from as l ittle  as 10 

percent to as h ig h  as 7 1  pe rcent in some of  the instances 

he looked at . You can we l l  imag ine that in a pharmaceutical  

company where a new drug is  involved , i t  could eas i l y  

requi re a n  enormous amount for the introd uc t ion of  a 

new prod uc t , but a re l at ively smal l capi tal investmen t 

to e s tabl ish it . 

In  any eve nt , the ave rag e  of  the innovat ions 

that he stud ied we re overal l about 39 pe rcent . I f  i t  

i s  a new process i t  wi l l  be substan t i al ly l e s s  than that, 

i f  it is a very complex prod uc t it wi l l  be more than that . 

The important conc lus ion i s  that the inven t ion 

in almost every case costs  substan t i al ly less than hal f 

o f  the total amoun t to comple te the innovat ion . As a 

resul t i t  is  only now that we in the Un i ted States 

are star t i ng to probe into the reasons for our apparent 

decl ine in innovat ion . 
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Wha t  we have d iscovered , as  you have heard , 

and certa inly I c oncur , i s  that the r i sk- tak i ng entre­

prene ur ial s ide of the process cost s  a greate r  part of 

3 0  

t he innovat ion , and i t  is  the par t  that has been fal ter i ng , 

even more than the R&D e xpend i ture s pe r  se , al thoug h you 

h ave heard the se have been decl in ing slowl y as a pe rcent 

o f  GNP i n  real terms . 

Profe ssor Rosenberg of Stan ford Un ivers i ty has 

po inted out that the mach i ne- based technology that emerged 

i n  the n ine teenth century owed re lat ively l i ttle  to 

s c ient i f ic knowl edge . Wh i le the mechan i za t ion has cont inued 

i n to the twent ie th century , a success ion of new sources of 

technology has deve loped : chem ical , e l e c tr ic , e lec tron ic , 

b iolog ical , nuc lear , for example , each of  wh ich requ ires 

a sc ient i f ic base for technolog ical ach ievement rathe r 

t han cut- and- dry emp i r ic i sm .  

Neverthe l e s s , i t  is  important to real i ze that 

o f ten technolog ical developmen t  led to important sc ient i f i c 

d i scove r ie s . Indeed , some t imes the invent ion never d id 

h ave a complete sc ient i f ic understand ing , or i t  generated 

i ts own sc ience a f te rward . It is  a mis take , there fore , 

to l ink i nnovat ion too close ly to bas ic sc ien t i f ic re searc h , 

and I don't th ink our theme ton ig ht  deal s with tha t latter 

s ubj e c t , al thoug h  a l inkage does ex i s t  in  the long run , 

i n  a se ries  of  wha t  Professor Rosenberg cal l s  feedback loops . 
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I n  our coun try the g reat suc ce sse s and dom i nance 

of our technology s ince the Se cond WOrld War have bl inded 

us  to the changes  that are tak ing pl ace , both interna l l y  

and e x te rnal ly .  I have often ra i sed th i s  que s t ion wi th my 

e conom is t  friend s : How much of the growth of  the Amer ican 

GNP s ince World War I or I I  has been due to technology , 

and how much of our annua l rate of growth in  GNP i s  due 

to technology? 

The measurements , as you can we l l  imag ine , 

are ex tremely d i f f ic ul t .  I would say that I have seen 

e s t imates that rang e  al l the way from 2 5  to 90 pe rcent for 

the f i rst , w i th approx ima te ly 4 0  or 4 5  pe rcent as a 

m iddle ground , and pe rhaps one- th ird to one- hal f for 

the second . I th ink the se numbers in general understate 

the true facts , because the qual ity of new products and 

o f  new cap i tal inve s tment cannot read ily be measured . 

But c learly , technology i s  the one s ing le fac tor that 

has been the ma j or contr ibutor to the advances in  the 

Amer ican standard of l iv i ng s ince the m iddle of the last 

century . 

Dr . Nordhaus , who is a member of the Counc i l  

o f  Econom ic Adv i sors currently , has sa id that the e f fec t 

o f  tec hnolog ical change substan t i a l ly outwe ighs that of 

i ncreases in cap i tal s tock , and it  al so outwe ig hs that of 

i ncrease s in the l abor force . Th i s  is  a very important 
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and s igni f icant f i nd ing for pub l ic pol icy . 

You have he ard the prev ious speakers g ive you 

some ind icat ions of why i t  i s  that desp i te al l these great 

t h i ng s  we have done , we are fal ter ing today . I certa inly 

don ' t want to enl arge on the matter of bal ance of paymen ts 

a nd infl a t ion , and red uc t ion in  growth rate s , and decl ine 

in produc t iv i ty , e t  cete ra . I t h i nk it  i s  important to say 

that I see al l of the se same phenomena as econom i sts see 

t hem . What we nece ssar i l y  don ' t ag ree on i s  the remed ies 

in each part icular case . 

Bu t I be l ieve that the bas i c  reason for the se 

trend s  has been in the fa i l ure of our po l it ical sys tem 

to und erstand the real ly revol ut ionary , pos i t ive role 

o f  technology , at least in  l ate years . The neg at ive side 

has  bee n  muc h  too overemphas i zed in the recent past , 

a l thoug h there certa inly i s  a neg ative s id e , and th i s  

h a s  resul ted i n  overreg ulat ion and contrad i c tory reg ulat ion . 

S imul taneousl y ,  taxat ion on ind iv id ua l s  and 

companies tak i ng r i sks has increased . Most of the techno-

-
l og ical prog re s s  made in th i s  coun try wa s accompl i shed in 

an  era o f  few taxes and min imal regulat ion , and I c an te l l  

you , I remember those d ays very we l l� they weren ' t  so long 

ago . 

Par t ial ly the current trend toward eg al i tar i an i sm , 

to the red i s tr ibut ion of we al th , has contr ibuted to the 
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pre sent s i tuat ion , and ye t we hav e  neve r  been i n  greater need 

of i nnovat ion , par t ic u l arly because the problem s  c i ted are not 

s uscept ible to the stand ard qu ick f ixes  of f i scal and mone tary 

pol icy , or wage and pr ice control s ,  or re str i c t ions on the 

movement of good s , serv ices and capi tal across inte rnat ional 

bound ar ies , et ce tera . 

I have prev iousl y ,  on th i s  ve ry pl at form , 

part ic ipated in a Na t ional Acad emy of Eng ineer ing sympos i um of 

i nnovators and entreprene ur s .  The bas i c  po int of tha t sympo­

s ium was that we mus t  res tore incent ives , or as Profe s sor 

Cordes says , red uce d i s incent ive s , to make innov ators take 

r i sks . We mus t  restore incentives wh ich have been stead ily  

e roded for over 2 0 years  wi thout real ly real i z i ng what the 

u l t imate e f fe c ts would be . 

The 19 7 8  tax b il l , wh ich has j us t  been s ig ned , 

conta ins s ig n i f icant changes in favor of r i sk tak ing such 

a s  the lower cap i tal ga ins taxes , the s tepup in tax rate s 

for smal ler compan ies , the investment cred i t  be i ng made 

permanent and appl icable to 9 0  percent of prof i ts inste ad 

of  SO, and so on . Th i s  shows that the pol it ical commun i ty 

can respond rapid ly whe n  a real need is  recog n i zed , and 

those who pe rce ive i t  work hard enoug h to impress i t  upon 

the pol i t i c ians . 

Bu t  in general , h is tory shows that soc ioeconom ic 

trend s take many ye ars to emerge . I would l ike to be able 
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to have the t ime to study the probl ems o f  other coun tr ies , 

and how d i f ferently the h i s tory of each one has gone . But 

i n  any event , I am conv inced that when r i sk tak i ng is  

adequa tely rewarded , i nvent ion wi l l  s tart to  increase 

a l so .  

I agree wi th Professor Mans f ield that govern­

ment cannot real ly contr ibute e f fec t ively to the R&D 

e f forts o f  the pr iv ate sec tor , and I am g l ad that Br uce 

Hannay has s a id the same th i ng . 

be c losely coupl ed to the marke t .  

The pr ivate sec tor mus t 

Rathe r , the solut ion 

l ies in  red uc ing the attacks and regulatory burdens on the 

i nnov ator , so that r i sk tak i ng may become more prof i table . 

The re wi l l  soon enoug h  be he ig htened attempts at invent ion . 

The Amer ican peopl e  are good at  both invent ion and 

e ntreprene urship , g iven a chance . Our h i story certa inly 

proves i t . Profe ssor Rose nberg has wr i t ten some fasc ina t i ng 

accounts o f  that h is tory .  

I would l ike to concl ude by say ing that no be tter 

contras t  to our h i stor ic apt i tude s  in th is  regard ex ists  

than the expe r ience of the Sov ie t Un ion , wh ich outl aws 

e ntrepreneur sh ip and decentral i zat ion in favor of central 

p l ann i ng . A recen t  book , cal led The Tec hnolog ical Level 

of  Sov iet I nd us try , conta ins a chapte r on the chem ical 

i nd ustry , wh ich happe ns to be the one I am involved in . 

The author ' s concl us ion i s  s impl e : Compared wi th most 
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we s tern coun tr i e s , the Sov iet research e f fort and total 

output of sc ient i f ic papers  are probably cons iderable , but 

the overal l qua l i ty is suc h  that it does not appe ar to have 

mad e  a proport ionate impa c t  on world sc ience . Al so , the 

Sov iet re search e f fort doe s  not seem to have generated any 

real ly important and or ig i nal innovat ion wh ich could be 

s uc ces s f u l ly scal ed up to mas s produc t ion . 

Our company has pe rsonal expe r ience in  some of 

these matters s i nce we are doing several proj ec ts in the 

Sov ie t Un ion , and I th ink the au thor has h i t  the na i l  on 

the head . There is no pa ttern of innovat ion in the ir  

i nd u s try for rea sons tha t mus t  be  obv ious to  everyone . 

The penal t ie s  of fa i l ure far outwe ig h the reward s  of 

s uccess! I t  is  muc h  safer to buy comple te pl ants and 

the f inanc i ng that goes wi th them from the We st . 

On the other hand , they have ve ry good chem ists  

and they do a lot  of good work . Th i s  underl ines the great 

d is t inct ion be tween research and invent ion on the one hand , 

wh i c h  is  bas ical ly not an econom ic good at al l ,  and innova-

t ion , wh ich i s  comple t ion of the invent ion by entreprene ur ial 

ac t iv ity and its f i rst  commerc ial i za t ion . On ly then doe s  

i t  become an econom ic bene f i t  to soc iety . 

STATEMENT OF HARRISON H .  SCHM ITT 
UN ITED STATES SENATOR 

FROM THE STATE OF NEW MEXICO 

Th i s  very important issue of innovat ion i s  one 
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wh ich i s  a problem because of what Ralph Landau has ind i­

cated : I t  i s  ex traord ina r i l y  d i f f icul t to exchange infor­

mat ion be tween those who are part  of or unders tand inno­

vat ion , and those who are par t of or understand the mak ing 

of pol icy and leg i s l a t ion that may affe c t  i t . 

Cong re ss is be ing exposed in an increas ing way 

to some of the issue s  of researc h , technology , i nvent ion 

and innovat ion . In the Subcommi t tee on Sc ience , Te chnology 

a nd Space , on wh ich I am the ranki ng member , we have under­

take n , w i th Cha irman Stevenson , a number of hear ing s  that 

deal w i th general pol icy issue s , suc h as recomb inan t DNA or 

the technology and sc ient i f i c  base for nuclear wa s te manag e­

men t , d i sposal and/or u t i l i zat ion . S i nce both Se nator 

S tevenson and I s i t  on the Bank i ng Comm i ttee and on the 

Subcomm i ttee on I n terna t ional Finance , we j o intly he ld 

hear ing s  on export pol icy in wh ich th i s  wa s the spec i f ic 

i s sue that wa s treated , namely , the role of  innovat ion 

and its  rel at ion to export pol icy . 

I n  .general I would say that because of the 

very broad range of measure s that we re treated in the 9 5 th 

Congre ss , both in comm ittee and on the floor , tha t the 

Cong re s s  has been exposed in an increas ing way to the issue s  

and to some of  the d i sc us s ions that relate to technology , 

i nvent ion , innovat ion , and other factors assoc iated wi th 

those i tems . 
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One of the problems we s t i l l face w i th i n  the 

Cong ress , and wi l l  face , I am afra id , for some t ime - - and 

one we al so f ace wi th i n  the med ia wi th some ou ts tand ing 

e xcept ions - - i s  an ant i pathy toward th ing s that we don ' t 

understand . Many of you have been expo sed to Golden Fl eece 

Award s , to the efforts to cut appropr iat ions in  areas of 

bas ic sc ien t if i c  research or even of bas ic technology 

research . Th i s  probl em of how we deal wi th people who 

feel  an ant ipathy toward th ing s  they don ' t unders tand i s  

a very f undamen tal one in  re lat ion to the sub j ect before us . 

We can g rad ua l ly broaden the base of expe r ience 

and backg round wi th in the Cong ress  and wi th i n  the po l it ical 

proce ss . We mu s t  cont i nue to work to improve the general 

ed ucat ional level of our popul at ion and those to whom 

pol i t i c ians mus t  respond . Bu t i t  is  go ing to take the 

i nd iv id ual e f fort of everyone in th i s  room and in th is  

country who is  assoc iated w i th technology , wi th invent ion , 

w i th innovat ion , entreprene ur sh i p ,  to cond uc t h i s  or he r 

own pe rsonal ed uca t ional proces s  wherever they have some 

i nf l ue nce . 

I would l ike to se t some h i stor ical perspe c t ive 

about the role wh ich maj or federal proj ects or federal ly 

sponsored proj ec ts have pl ayed in develop ing a technology 

base . Al thoug h  these may or may not show up in the econom ic 

s tud ie s , they general ly are understood to have expanded the 
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base from wh ich  we innovate . The mos t obv ious example i s  

the space prog ram , one wi th wh ich I wa s close ly assoc iated . 

Other general ex ampl e s  have been war s . The se 

a l so are federal efforts that ra i se the base of technolog y , 

unfortuna te ly a t  an ex treme cos t  of  human l ife . But we 

would be less than real i s t ic if we d id n ' t re al i ze that th i s  

h a s  happened i n  the pas t . Hope ful ly wi th other endeavors , 

we can remove war as a source of technolog ical innovat ion . 

Some o f  us , in the heat of the debate on the 

Panama Canal , we re made aware of the role that that federal ly 

sponsored proj ec t pl ayed in technolog ical innov a t ion in 

i ts t ime , in the s teel indus try , i n  the electr ical powe r 

i nd ustry , in  automated control of var ious components 

a s soc iated wi th that maj or federal e f fort . 

We can go back even far ther in  h i s tory and pick 

out example s . One that comes to mind immed iate l y  i s  that 

o f  the transcont inental ra i l road , wh ich was obv iously 

federal ly sponsored . Al thoug h i t  wa s qu i te controvers ial  

i n  its  t ime , the  federal government d id back i t .  

Al l of these d id add to the total technology 

base from wh ich th i s  country grew , and grew very rapidly 

throug hout its  f i rst  200  years , and i s  cont inuing to grow . 

One of the que st ions is : Wha t  is the rel at ionsh i p  of  maj or 

federal e f forts to st imul ate technolog ical growth in our 

present econom ic d ilemmas and d ilemmas of internat ional po l icy? 
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A s  a n  as ide almos t , but a s  a very important 

a s ide , we mus t  real i ze that properly conce ived federal 

i nvestments in technology , in  re search and development , 

i n  re search i tself but wi th a long er t ime constant , 

i nvestments of that k i nd are fundamental ly de f l a t ionary . 

I t  i s  one of the few d irec t  th ing s  that the federal govern­

ment can do by spe nd ing money that over a re l a t ively short 

per iod of t ime inst i tute defl at ionary forces wi th i n  our 

soc iety . By an increase in good s and serv ices that come 

f rom new technolog ies  we do crea te a way of us i ng up an 

e xcess money supply , wh ich is in one way or another one 

of the f undamental - - if not the fundamental - - c auses 

of pre sent day i nflat ion . 

So I become very d is turbed when I hear state­

ments that al l aspe c ts o f  the federal budget , wh ich is in  

defic i t , are going to be cut equal ly , or have to bear the 

s ame burden as other aspe c ts of it . That is an ex tremely 

s hort- s ighted v iew of the d i ffe rences in the nature of 

federal expend i tures . Ag a i n , I would urge al l of you to 

he l p  some of us on the H i l l  to educ ate our colleag ue s 

and to ed ucate others  in  the Adm i n i s trat ion that the re i s  

a fund amental d i f fere nce , that prope rly conce ived invest­

ments in  re search and technology do have a rapidly de f l a­

t ionary e ffec t  on an infl ated economy . 

Add i t ional ly , I th ink we have to be more real i s t i c  
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i n  how we v iew the re l at ionsh ip o f  federal ac t iv i t ie s  

t o  pr ivate sec tor ac t iv i t ie s . One way to v iew that 

relat ionsh ip may be to real i ze tha t  the bal ance be tween 

those two ac t iv it ies  i s  a func t ion of  t ime and r i sk . In  

the  short term we almos t always have to deal  wi th a 

technology base tha t  is al ready i n  ex i s tence and , as 

several of the speake r s  have al ready s a id , the most 

important th ing the federal government can do i s  to 

remove the d is i ncent ives for technolog ical innovat ion . 

I n  the mid term , you are deal ing wi th a 

technology base that may be par t ially developed or almost 

d eveloped , but where , w i t h i n  the pr ivate sec tor , even in 

an  opt imum env ironment for r i sk tak i ng , the r i sk i s  j us t  

a l i ttle b it too h ig h  for the attrac t ion of the necessary 

r i sk capi ta l . 

Now , one would say , and leg i t imately , all othe r 

th ing s  be ing equal , then le t ' s j us t  wa i t . But all other 

th ing s are not equal in many instance s , and I would draw 

your attent ion spe c i f ically  to our 2 5-year- pl us creat ion 

of an ene rgy c r i s i s . There fore , there are certa i n  tech­

nolog ie s that probably would be econom ic at th i s  t ime , 

and would attrac t r i sk capi tal , but do not .  They fa i l  to 

d o  so for other reasons largely related to adverse federal 

pol ic ies . Th rough loan guarantees  or some othe r mec han i sm 

o f  that na ture , the government will have to encourage the 
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tak i ng o f  r i sks . Var ious coal gas i f icat ion technolog ies 

and some o f  the more advanced nuc l ear technolog ies are 

examples of th i s  k i nd of poss ible need for federal involve­

ment in  a l im i ted way to insure that innovat ion occurs . 

But I th ink the pr ime rol e  of the federal 

government in a pos i t ive sense is in those very h igh­

r isk f ut ure technolog ies , long- term investments where 

there c l early i s no t  the ava i l ab i l i ty of r i sk capi tal 

to undertake suc h  inves tments . The space program in an 

i ntere s t ing and un ique way was suc h  an investment in 

h ig h- r i sk research and technology . There clearly are 

o thers , ag a i n  rel ated to energy . We can look at fus ion 

technology as  probably be ing one of the most impor tant . 

Breeder technolog ies may or may no t be , aga in depe nd ing 

on federal pol ic ies  rel ated to that . 

But  I t h ink i t  i s  important to real i ze that in  

a lmost every area of  maj or na t ional need w i th re spe c t  to 

technology , i t  i s  not a s hort- term need alone . A whole 

ser ies o f  need s spaced d i f ferently in t ime wi l l  requ i re 

d i f fe rent strateg ies i f  they are to be sa t i s f ied . Al thoug h 

those s trateg ies and tac t i c s  have to be implemented 

s imul taneous l y  in most  re spects , and you can develop a 

very compl ex matr ix to look at , I do not bel ieve that 

they are so compl ex that they cannot be understood and 

t ackl ed in a very reasonable pol icy proced ure . 
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F inally , I would suggest , as have some o f  my 

col leag ue s  here on the stage , that as a federal government 

we mus t  take some very pos i t ive steps to red uce the d is in­

cent ives for innovat ion . A patent pol icy i s  one that our 

hear ing s  in the Banki ng and Commerce Commi ttees have 

i nd icated is a maj or issue . A un i form pa tent pol icy that 

puts the burden of  proof for l icens i ng on the federal 

governmen t ra ther than on the pr ivate sec tor is  someth i ng , 

I think , that we de f i n i tely need . We w i l l  be tak i ng s teps 

in the 9 6 th Cong ress to try to get such a pol icy . 

Regulat ion and tax pol ic ies  have already been 

d i sc us sed . 

Ba s i c  research mus t  be encourag ed . There is  

a very d irec t l ink , al thoug h a long- term one , be twee n  the 

heal th of our bas ic research commun i ty and wh at w i l l  even­

t ual ly become invent ion or innovat ion . The one tha t  I 

h ave been most concerned about in the 9 5th Cong re s s , other 

than the general fund ing leve l s  emphas i s  for bas ic research , 

was  the sc ience po l icy que s t ions r a i sed by the attempt , 

wh ich almos t certa inly w i l l  be repeated nex t  year , to 

reg ulate at the federal level  the bas i c  re se arch of recom­

b inant DNA . There we can see a d irec t l ink be tween very 

f und amental gene t i c  re se arch and invent ions and innov at ion 

that wi l l  prov ide a tremendous increase in our ab i l i ty to 

prod uce certa in drug s  and innovat ive props , and so forth . 
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So we mus t , a s  a fed eral government ,  deve lop a c l ima te 

for bas ic  re se arch , but not exclus ively w i th i n  the federal 

government . Certa inly we are far too l im i ted in the inves t­

ment of  the pr iv ate sec tor in bas ic researchJ but then ag a i n , 

we have heard the reasons why that is  probably so . 

Steady research and technology pol ic ie s  are 

a very important role that the federal government can pl ay 

in h ig h- r i sk areas . I t h ink al l those who are assoc iated 

w i th the a i rcra ft  ind us try remember the NACA d ays where 

there wa s a s teady flow from government l aborator ies in 

cooperat ion wi th indus try and academ ia of innovat ive ideas 

rel ated to that industry . 

F i nal ly , I do be l ieve that we have to recog n i ze 

opportun i t ie s  that are o f fe red to us by the att i tudes of  

yo ung men and women in th i s  coun try who want  to do th ing s . 

I f  we miss  those opportun i t ie s , then we are going to m i s s  

tremendous opportun i t ie s  to expand our technology base from 

wh ich we can do many other th ing s . The space prog ram , 

ag a i n , i s  an exampl e  whe re young men and women in th i s  

country wan ted to d o  some thing and tha t  oppo r tun i ty was 

recog n i zed , and we d id i t . I would subm i t  that that is 

s t i l l  a vast area o f  opportun i ty for technolog ical innova­

t ion tha t wi l l  have direct appl icat ions to us here on earth . 

As I travel around the coun try I hear of othe r  areas . Sol ar 

e nergy and fus ion are ones tha t  c learly young men and women 
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are ex tremely exc i ted about , and they are area s  i n  wh ich 

we can e s tabl ish goal s that wi l l  expand our technology 

base . 

STATEMENT OF ELM ER STAATS 
COMPTROLLER GENERAL 

OF THE UNITED STATES 

F i rst of al l ,  I wo uld l ike to pay tr ibute to 

the Nat ional Ac ademy o f  Sc iences for i ts leadership in 

v ar ious f ields  of sc ience and technology over many year s , 

and to Ph i l ip Hand ler in  par t i c ul ar for h is leadersh ip 

o f  the Ac ademy . My f i r s t  assoc iat ion wi th the Academy 

now goe s  back more than th irty ye ars , and I th ink we owe 

the Academy a g reat vote o f  thanks for i ts work over 

t h i s  many years . 

Produc t iv i ty growth i s  one of the few econom ic 

solut ions wh ich bene f i ts al l segments of soc i e ty . H i g her 

prod uc t iv ity enables workers to take home paychecks that 

do more than offset  pr ice r i se s . So I would l ike to 

addre ss  my remarks on technolog ical innovat ion in the 

u. s. e conomy pr imar i l y  to the subj ect of prod uc t i v i ty .  

Prod uc t iv i ty increase s enable the bus i ne s sman 

to be more compe t i t ive at lower pr ice s , compete more 

e f fe c t ively in internat ional marke ts , he lping out the 

l agg ing u.s. trad e  s i tua t ion . Produc t iv i ty i s  the one 

t h i ng that can keep pr ices down and the nat ion ' s stand ard 

o f  l iv ing up . 
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Produc t iv i ty ga ins , howeve r , have averag ed only 

1 . 6  percent dur i ng the l ast decade , a d i scourag ing ly low 

f ig ure compared to the 3 . 2  percent ave rage for the f ir s t  

t wo  decades  in the pos twar per iod , compared to the 5 

and 6 percent f ig ures of our maj or trad ing partners .  

Three- fourths of the long- term expans ion of the economy 

has been d irectly attr ibutable to increased prod uc t iv i ty .  

The slow ing of  produc t iv i ty growth in the past  ten ye ars , 

however , has re sul ted in slow i ng econom ic g rowth . I f  

prod uc t iv ity over the last  ten ye ars had increased a t  the 

s ame 3 . 2  percent annual rate of growth of the two prev ious 

decades , then output pe r  hour would have been 1 1  percent 

h ig her in 1 97 7 . The d i f ference would have meant more 

than a $ 1 0 0 b i l l ion increase in terms of real gross  nat ional 

prod uc t  at  the 1 9 7 7  employment level . 

I n  attempt ing to expl a in the sl owdown of 

prod uc t iv i ty advance in the pas t  decade and proj ec t to 

the future , econom i sts  tend to concentrate on the 

four measurable fac tors : slowdown in the growth of  

capi tal stocks pe r  worker , increas i ng proport ions of  

i nexper ienced empl oye e s , chang e s  in the industr ial 

compo s i t ion of employment , and decl ines in research 

and development . 

The g reate s t  hope for increas ing the rate of  

prod uc t iv i ty g rowth l ie s  in advances in technolog ical 
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i nnovat ions resul t ing chie fly from org an i zed re search 

and development and by increas i ng the growth in 

prod uc t ive cap i tal to keep pace w i th the g rowth o f  the 

l abor force . The re has been a fa i l ure to recog n i ze 

4 6  

that prod uc t iv i ty growth i s  not only a f fe c ted by the 

e f f ic iency of l abor , but al so comes about by incorporat ing 

new and more advanced technolog ies , suc h as computer- a ided 

d e s ign , into new bus iness cap i tal . 

Growth of capi tal investment ,  wh ich has l agged 

beh ind h i s tor ical rates in the current econom ic recovery , 

and increased outl ays for research and development are 

cr i t ic al both abso l u tely and in re lat ion to the g rowth 

o f  the l abor force . 

A par t ic u l ar po in t  o f  concern has been the 

relat ive decl ine in re search and deve lopment outl ays 

over the past decade , wh ich wil l have an adverse e f f e c t  

on the rate of prod uc t iv i ty growt h  in the ye ars ahead . 

For example , total R&D s pe nd i ng in 1 9 7 7  i s  e s t imated 

by the Na t ional Sc ience Foundat ion at 2 . 2 percent of the 

GNP , compared to 3 percent in 1 9 6 4 . The Un i ted State s  

s pe nd s ove r  hal f of  its  research dol lars in de fense 

e f forts , wh i l e  the bul k of expend i ture s by other 

maj or ind us tr i al na t ions w i th be t ter produc t iv i ty record s 

have been in nond e fense areas . 

I n  1 9 7 5  pr ivate indus try employed 5 percent 
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f ewe r sc ient i s t s  and eng ineers than i t  d id in 1 97 0 . And 

the overal l u . s .  patent bal ance decl ined almost 4 7  percent 

f rom 1 96 6  to 1 9 7 5 .  Because of  the importance of 

tec hnolog ical innovat ion to prod uc t iv i ty and our overal l 

economy , these ind icators are d is tre ss ing . Re search 

ev idence developed by the Na t ional Sc ience Fo und at ion has 

concl uded that the contr ibut ion of re search and 

development to econom ic growth and prod uc t iv i ty i s  

po s i t ive , s ig n i f icant and h ig h . 

Accord i ng to the 1 9 7 7  Commerce Department 

report , technolog ical innovat ion wa s re spons ible for 4 5  

percent  o f  the na t ion ' s econom ic grow th from 1 92 9  to 1 9 6 9 . 

Whe n h ig h  and low technology indus tr ie s  are compared , h ig h  

technology f irms have prod uc t iv ity rate s twice a s  h ig h , 

real growth rate s three t imes as  great , one- s i x th of the 

annual pr ice increase s ,  and n ine t imes the employment 

g rowth . The same k i nd of  favorable r a t io prev a i l s  in 

te rms of internat ional trad e . The trade bal ance for 

research and deve lopment intens ive manufac tured prod uc ts 

has  bee n  general ly r i s i ng throug h the per iod 1 9 6 0  to 19 7 6 , 

and is now over $ 2 8 b il l ion . The trade bal ance for 

non- research and development intens ive prod uc ts i s  down 

from a break-even level in 1 9 6 0  to a $ 1 6  b i l l ion de f ic i t . 

C learly , the technology intens ive indus tr ies are important 

in ma intain ing an overal l favorable trad e  bal ance . 
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Wh i l e  the se trend s show the impor tance of 

h ig h  technology i ndustr ies  to the economy , the ir growth 

has  been red uced dra s t ical ly . As recently as 1 9 6 8 , 3 0 0  

t o  4 0 0  h ig h  technology i ndus tr ies were founded . But i n  

1 9 7 6  the number wa s ze ro . 

The impac t  from technolog ical innovat ion on 

j obs , sales  and tax bene f i ts wa s po inted out recently 

by Se nator Gaylord Ne l son of Wi scons in . He po inted out 

that a study by MIT of f ive technology intens ive 

compan ies showed that over a f ive-year pe r iod j obs grew 

at a compounded annual rate o f  41 percent . Sa l e s  grew 

at the rate o f  4 2  percent , and corporate taxes  pa id to the 

treasury g rew at 3 4 percent annua l ly . Las t  ye ar the se f ive 

compan ie s  had combined annua l sales  of  almost $ 2 b i l l ion , 

and empl oyed over 6 7 , 0 0 0  people . 

Now , th i s  i s  encourag ing , but to mee t  the 

nat ional pol icy goal of ful l employment , the u . s .  requ ires 

technolog ical innovat ion on a scale that was not achieved 

for over a decade . S i nce 1 9 5 5  the number of peopl e 

reach ing working ag e has been increas i ng at an acce l erated 

rate , and at  pre sent nearly tw ice as many new j obs mus t be 

c reated each ye ar as were needed some 2 0 years ago . Wi thout 

the underly ing sc ien t i f i c under stand ing and pr imary tech­

nolog ical developments the coun tless appl icat ions would not 

h ave come . A s i ng le , bas i c  technolog ical chang e  such as a 
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trans i s tor or the integ rated c i rcu i t  prov ides thousand s of  

opportun i t ie s  for appl icat ion to computers and consumer 

e lectron ic s .  

I wo uld l ike to po int up some of  the 

thing s  that it seems to me tha t  the federal government 

c an do in th i s  s i tua t ion . I t  seems to me that there are 

about ten d i f ferent th ing s  that could be a matter of 

pr ior i ty for the federal government . 

1 .  To develop pe r iod ic need s asse ssment 

to dete rm ine the nature and e x tent of  pub l ic and pr ivate 

sec tor prod uc t i v ity problems . 

2 .  To ac t as  a fac i l i tator i n  br ing ing 

tog e the r var ious g roups on neutral ground to d iscuss  

w idespread indus try produc t iv i ty problems . 

3 . TO operate a prod uc t iv i ty clear inghouse , 

to prov ide nat ional and inte rnat ional data and knowl edge 

on var ious aspe c t s  o f  produc t iv ity to all sectors of the 

e conomy . Par t i c u l arly we need to prov ide pr ivate indus try 

w i th more knowl edge as to developments in fore ig n coun tr ies  

wh ich may have appl icab i l i ty to the Un i ted State s , or 

wh ich may impac t  on our compe t i t ivene s s . 

4 .  To promote a be tter under s tand ing of  

all  the factors a f fe c t ing prod uc tiv i ty ,  i nc l ud ing human 

resource s , capi tal , technology , rese arch and development , 

transfo rmat ion of know l edge into prac t ical terms , and 
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t he impor tance of produc t iv ity to our nat ional economy . 

s .  To prov ide for a per iod ic j o in t  asse s s­

ment by the Jo int Econom ic Commi ttee o f  the Cong res s , 

the Co unc il  o f  Econom ic Adv i sors to the Pre s ident , and 

the Federal Re serve Board of the prod uc t iv i ty impac t of 

f i scal , monetary , tax , and reg ul atory po l ic ies on the 

pr ivate sec tor . 

6 .  To take the lead in deve loping improved 

and acceptable measures of produc t iv i ty .  Our current 

prod uc t iv ity stat i s t i c s  are we ak and do not adequate ly 

r e f l ec t  the role wh ich capi tal inves tment , improved 

technolog ical processes and innovat ion can pl ay in improv ing 

prod uc t iv i ty .  The Bureau of  Labor Stat i s t ics  and the 

Na t ional Ac ademy of Sc iences have done good work in th i s  

area , but much more need s to b e  done . 

7 .  To adopt pol ic i e s  wh ich w i l l s t imul ate 

add i t ional investmen ts for R&D by the pr ivate sec tor 

throug h  tax and other incent ives , and encourag e  ind us try 

to recog n i ze the importance over the long term for R&D ,  

rathe r than foc us ing on investments wh ich w i l l  yield 

h ig h  short- term re turns . The new tax b i l l w i l l  he lp , but 

the que st ion i s  whe ther i t  goe s far enoug h . Ex tend ing 

the investment tax cred i t  spe c i f ical ly to re search and 

development outl ays might prov ide f ur ther ass istance . 

Hope ful ly the domes t i c  po l icy rev iew of  indus tr ial 
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i nnov at ion sc hed uled to report to the Pres id ent nex t  

ye ar w i l l  res ul t i n  a new cooperat ive approach to 

i nd us tr ial innovat ion . 

8 .  To prov ide new and be tter ways for 

measur ing the costs and bene f i ts of both ex ist ing and 

5 1  

new reg ul a t ions , wh ich c a n  impac t  o n  produc t iv i ty .  The 

r eg u l a tory analys i s  rev iew group e s tab l ished by the 

Pres ident to rev iew se lec ted new reg ul at ions is a step 

forward , but the ent i re reg ulatory process  need s to be 

s ub j ec ted to the r igorous d i sc ipl ine of costs and bene f i t s  

analys i s , part ic u l ar ly those reg ul a t ions wh ich have been 

des ig ned to deal wi th he al th , safe ty , and the env ironment . 

9 .  To con t i n ue federal l abor/managemen t  

cooperative prog rams for upg rad ing the sk i l l s  of  the 

l abor force , wi th added emphas i s  to serv ice trades wh ich 

now make up some 60  percent of the l abor force , and wh ich 

are expec ted to grow to 7 5  percent by the end of the 

century . 

1 0 . To accelerate the e f forts of  the federal 

government to measure and improve produc t iv i ty w i th i n  the 

federal government i tse l f ,  to take a s trong leadersh ip 

role in ass i s t ing state and local governments to red uce 

the ir cos ts to improve produc t i v i ty .  A recent study 

e s t imate s  tha t 2 0  to 3 0  percent of  state and local 

employmen t  growth be tween 19 6 7  and 19 7 6  resul ted from 
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l ow prod uc t iv i ty .  Underscor i ng the importance o f  th i s  

po int i s  the fac t that state and local governments now 

employ 8 0  percent o f  al l government employees i n  the 

nat ion . 

5 2  

I wo uld l ike to concl ud e  by say i ng that perhaps 

one of the be st  example s  that comes to mind w i th respe c t  

t o  government/ indus try/pr iv ate cooperat ion i s  in the f ie ld 

o f  agr ic ul ture , where we f i nd tha t  the Department o f  

Ag r i c ul ture , work i ng w i th the Amer ican farmer over the 

many ye ar s , has created one of the most prod uc t ive ag r ic ul ture 

i nd us tr ies in the world , by developing j o int mechan i sms for 

r ural  development , r ural elec tr i f i c at ion , worldw id e marke ting 

and commod i ty prog rams , pl us a hos t  o f  others  i nc l ud ing 

c api tal format ion , and unque s t ionably the mos t e f fec t ive 

R&D base and technology d is tr ibut ion channe l s . The u . s .  

ag r icul ture not only feed s  Amer ica , but al so a maj or 

por t ion o f  the free world . In fac t , we see th i s  model 

copied over and over in o ther nat ions , wh ich in many 

i nstances have expanded the appl icat ion to the i r  manu­

f ac tur ing base as we l l . No doubt th i s  has contr ibuted 

to the i r  more advanced prod uc t iv i ty g rowth rate . 

I t  seems to me , in conc l us ion , that i t  i s  

e ncourag ing that we recentl y have been showi ng a new 

i n terest in the sub j ec t of technology innovation . Al tho ugh 

technology innovat ion does not in and o f  i tse l f  prov ide the 
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sol ut ion , i t  i s  a bas ic ing red ient when i t  i s  coupl ed wi th 

a l l  of the other fac tors wh ich bear upon econom ic growth , 

and can be v i tal to the future of  th i s  coun try . 

DISCUSSION 

NATHAN ROS ENBERG , PROFESSOR OF ECONOM ICS , 

STANFORD UN IVE RS ITY : Le t me make a coupl e of  observat ions 

and comments , mos t of them d irec ted at try i ng to put some 

o f  the i s s ue s  in a wider comparat ive pe rspe c t ive . 

The po int wa s made that the u . s .  g rowth rate 

is the lowe st of  any o f  the industr ial i zed coun tr ies o f  

the world . I would l ike to point out that that has been 

pretty much true , not j us t  over the last decad e , for wh ich 

I agree there are genuine reasons for concern , but it  has 

been tr ue general ly s i nce the end o f  World War I I . 

To some ex tent the slower g rowth rate o f  the 

Un i ted State s  may be more or less inev i table in that 

World War I I  had a dev as ta ting impac t  upon the other 

i nd ustr ial coun tr ies  of  the world wh ich it d id not have 

upon the Un i ted State s . There fore , one of the th ing s  

we have been observ i ng for the l ast 2 5 o r  3 0 years o r  so , 

has  been a s i tua t ion where there has been a natural 

catching up exerc i se , where the industr ial countries  

that  we re unabl e  to develop and to expand for very 

obv ious reasons dur ing World Wa r II found a very cons id­

e rable technolog ical gap , a s i tua t ion where they were able 
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t o  expl o i t  new technolog ies wh ich we re al ready ava i l able 

f rom the Un i ted State s  wi thout hav ing actual ly to develop 

them . So to some ex tent th i s  was a proces s  that was al­

most bu i l t  into the s i tua t ion wh ich the world con fronted 

r ight a f ter  the Se cond World War .  I q u i te ag ree that the 

l as t  decade or so presents some add i t ional reasons for 

being very concerned . 

Secondly , the po int has been mad e that R& D 

e x pe nd i ture s have been dec l in i ng as a pe rcentage of  GNP , 

and that i s  certa inly true . Bu t I th ink i t  m ig ht pay to 

l ook at the compo s i t ion of  tha t decl ine . The fact of 

the matter i s  that s i nce the m iddle to l ate 19 6 0 ' s  the 

d e c l ine has been overwhelm ing ly in mil i tary R&D .  In fac t , 

i n  the c iv il ian sec tor , i f  yo u j us t  look at c iv i l ian R&D ,  

and I h ave some o f  the comparat ive f ig ures here , i t  turns 

o ut that we have not had a very substan t i a l  lead i f  you 

take c iv il ian R&D expressed as a percentag e  of GNP . We 

have no t had muc h o f  a lead for a t  least a decade now . 

I f  yo u  go back to 19 6 7 ,  when our nonm i l i tary expe nd i tures 

were 2 pe rcent of  GNP ,  We st  Germany wa s 1 . 8 ,  Fr ance was 1 . 8  

a l so ,  the Un i ted K i ngdom wa s 1 . 7 ,  Japan wa s about 1 . 3 . So 

the dec l ine that we have observed in the l as t decade or 

so has been pr imar i l y  a re sul t of  the decl ine in the 

m i l i tary componen t . 

What  I f ind rather more intere s t i ng is  tha t  in 
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both Germany and Japan you f ind that a muc h h ig he r  pe rcen­

tage of  the R&D going on i s  actual ly f i nanced by i nd us try 

i tsel f ,  and not by the federal government . For 19 6 9 ,  for 

e x ampl e ,  the g reat bulk of al l re search in  Japan and 

Ge rmany was carr ied out by pr ivate industry -- about 

6 7 percent for Japan , 6 0 percent for Germany , as compared 

to only 3 8 pe rcent for the Un i ted State s . I t  seems to 

me i t  wo uld be very i n te rest i ng to f ind out more than 

we presently know about the re ason s  for those d i f fe rence s . 

I wa s rather sur pr ised to f ind that not more 

a ttent ion wa s devoted to the fac t that if you look not at 

R& D shares as pe rcent of GNP ,  but investment as a share 

o f  GNP , and compared the Un i ted State s  to the other 

i nd us tr ial  countr ie s , you f i nd our s i tuat ion is far 

i nfer ior . That is  to say , Germany and J apan , our maj or 

compe t i tors ,  have been devoting a far h ig he r  share o f  

GNP t o  investment than we have for a very cons iderable  

t ime , and i f  yo u recog n i ze , as several of  the speake r s  

h ave noted , that i t  i s  no t  invent ion wh ich counts , but 

the ac tual incorporat ion of an invent ion into the pro­

d uc tive process , then it is per fec tly c lear that our 

compe t i tors have been devot i ng a very cons iderably 

l arger share of  the i r  overal l re source s to ac tua l ly 

i ncorporat i ng new innovat ions into the prod uc t ive proce ss . 

GIAEVER : Doe s anybody c are to re spond ?  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

T e c h n o l o g i c a l  I n n o v a t i o n  a n d  t h e  U . S .  E c o n o m y
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 8 2 7

http://www.nap.edu/catalog.php?record_id=19827


5 6 

SCHM ITT : I wo uld j us t  l ike to say tha t I think 

you al so have to fur ther subd iv id e in wha t  is  the c iv il ian 

R&D g o i ng for in th i s  coun try , and par t i c ul arly tha t  wi th i n  

the pr ivate sec tor . There has been a tremendous d ivers ion 

of research and development f und ing from the h ig her r isk 

areas to those wh ich are in  reponse to federal reg ulat ions 

and other ac t iv i t ies . 

ROSENBERG : Oh , I qu i te ag ree wi th tha t . 

HANNAY : Your po ints are we l l  taken . But let  

me say  a l so that there i s  s t i l l a concern , even a f ter you 

t ake that into accoun t . Le t  me c i te one spec i f ic exampl e , 

wh ich i s  the rate o f  introd uc t ion o f  new drug s  in the 

Un i ted States , wh ich took a pre c i p i tous decl ine wi th each 

s uc ce s s ive tighten i ng o f  the FDA requ i rements , the mos t  

s ig n i f icant o f  wh ich wa s about 19 6 2 .  S i nce that t ime the 

rate of introd uc t ion in the Un i ted State s  of new drug s , 

wh ich has no th ing to do whatsoever wi th catch i ng up - ­

t h i s  i s  not a que s t ion o f  re tarded econom ic dev elopment 

in We s tern Europe as a re sul t of World War I I  -- d ropped 

o f f  by a fac tor of four , and there wa s no chang e  in 

We stern Europe . 

The resul t is  that many new drug s  are be ing 

i n trod uced in We s tern Europe now , qu i te a long t ime be fore 

they come in  in the Un i ted State s . Th i s  is  str ic tly a 

matter of the reg ul a tory cl ima te . 
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JAMES H I LLIER , EXE CUTIVE VI C E  PRESI DENT AND 

S EN IOR SC I ENTIST , RETIRE D , RCA CORPORATION : I h ave j u s t  

heard a great deal about incent ives and d i s incent ives , 

and I agreed wi th almost everyth i ng I heard . However , 

they always lead to the concept of prof i t s , and I am not 

s ure that everybody in  Wa sh ing ton i s  in  favor of  pro f i t s . 

I n  some work I have been do ing recently , I c ame across 

a new approach that perhaps gets around th is  probl em . 

I t  involves the concept of the " recyc l ing t ime " of r i sk 

capi tal for entreprene ur ial type s o f  inve s tments , parti­

c ul arly that put up by ind iv id ual investors . 

Le t me expla i n . Th i s  i s  a matter of s imply 

c a l c ul a t ing what infl at ion rate s , s tock marke t P and E ' s ,  

i nd iv idual capi tal g a i ns taxes , and corporate tax rate s 

have done to entreprene ur i al inves tmen ts . I t  involves 

no j udgment . If yo u inve sted in a stand ard innovat ion , 

s ay , i n  the mid- s i x t ie s ,  yo u could expe c t  to ge t back your 

purchas i ng powe r so that  you could recyc le it into another 

i nnovat ion in about seven to n i ne years . For exactly the 

s ame innovat ion under tod ay ' s cond i t ions , it take s four teen 

to f i f teen ye ars to recoup the or ig i na l  purchas ing powe r . 

Th i s  means that we have to use twice as many cons tant dol l ars , 

twice as much purchas ing power to ach ieve the same number of 

i nnovat ions tod ay as it would have take n f i f teen ye ars ago . 

Th i s  has noth i ng to do wi th prof i ts or incent ive s . 
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AARON GELLMAN , PRE S I DENT , GELLMAN RESEARCH 

ASSOC IATES : I wo uld l ike to make two qu ick observ at ions , 

and then ask a que s t ion of  Mr . Landau and any other 

panel i s t s  who care to re spond . 

Not al l innovat ion i s  bene f ic ial and des i rabl e , 

a s  I th ink Se nator Sc hm i tt po inted out , and I th ink we need 

to exerc ise caut ion in recog n i z i ng that j us t  beca use we 

are try ing someth i ng new -- i f  I may paraphrase h i s  

c l assy and clas s i c  de f i n i t ion of innovat ion - - j us t  because 

there is someth ing to be tr ied anew does not make i t  

bene f ic ial o r  desi rable in  e i the r a soc ia l  o r  a commerc ial 

sense . 

For ex ample , there i s  a g reat deal o f  innovat ion 

that does more harm than good per se , I think . Those kinds  

of  innovat ions we are no t cons ider ing at th i s  t ime . 

However , we should recog n i ze in any d iscuss ion about inno­

vat ion that  there i s  no automat i c  guarantee that innovat ion 

w i l l  resu l t in g reater bene f i ts than cost , however de f i ned , 

p ub l ic and pr iv ate . 

In  add i t ion we oug ht to recog n i ze c learly that 

we suf fer g r ievous harm from a l ack of  data , l ack of 

i ns ig hts , l ack of i n format ion about the proce ss  we cal l  

i nnov at ion so g l ibly now . We don ' t hav e anyth i ng l i ke the 

amount or qual i ty of data that we could have i f  we devoted 

the resources for acqu i r ing re levant data . 
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One of  the reasons for th i s  i s  that many of  

the people who sponsor the gathe r i ng of d ata and informat ion 

about the process of innov a t ion have had too l i ttle to do 

w i th the proce s s , and there fore do not know re lev ant data 

when they see i t . In othe r  terms , they do not know how 

to d e f i ne relevance so that the data that i s  g athe red under 

the ir aeg i s  and sponsorsh ip is i ndeed what we need . 

I hope that there can be some th ing done about 

th i s . Along wi th others who are interes ted in the process  

of  innovat ion , the k i nd of  data that I ye arn for , for 

e x ampl e ,  wo uld g ive us some ins ig hts into the prope ns i ty 

to innovate general ly , some general theor ies  about innova­

t ive propens i t ie s , about the prope ns i ty of the Un i ted 

State s  to innovate in any g iven pe r iod of time or throug h  

t ime , the prope ns i t i e s  o f  d i f fe rent f i rms and ind us tr ie s  

t o  innovate o r  no t  to innovate . 

I th i nk al so we need to develop measures of 

i nnov a t ive per formance for our coun try and for industr ies 

that make up our ind ustr ial  sec tor . We need to develop 

these measure s o f  innovat ive pe r formance both in  abso l ute 

and rel at ive terms . 

Mr . Landau obse rved that  entreprene ursh ip was 

important , and I certa inly ag ree w i th that . Entreprene ur­

s h ip is what make s it happen . An invent ion stand ing alone 

i s  the sound of one hand cl apping , and we need to convert 
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the technolog ical poss ib i l i t ie s  that g row out of  R& D 

i n to innovat ions wh ich themse lves generate employmen t ,  

improved d i str ibut ion of income , and al l the other good 

th ing s  that we could al l ag ree upon . 

B u t  one of the th ing s  tha t  Mr . Landau s tres sed 

was entreprene ur sh ip in the pr iv a te sec tor . Ye t we see an 

i ncreas i ng proport ion of GNP r e l ated to en treprene ur ship 

i n  pub l ic enterpr i ses , and it  seems to me one o f  the th i ng s  

that we oug h t  to d o  i s  to try to g a in the knowl edge , the 

w i sdom ,  the ins ights of pr ivate sec tor entreprene ur s , 

s uc ce s s f ul ones , and transl ate wha t  they have learned into 

someth ing use f ul to improve the entreprene ur ial pe rformance 

of pub l ic enterpr ise manag ers . 

I would l ike Mr . Land au ' s  comments , i f  he wi l l ,  

on how he m ight  ach ieve th i s  very d i f f ic ul t  task . 

LANDAU : I w i sh I knew . My own expe r ience has 

been , s i nce I try occas ional ly in my par t- t ime dut ies as a 

pro fe s sor at  the Un ivers i ty o f  Pe nnsylvan ia , j us t  l ike you ,  

to say some th ing about how one goe s about be ing an entre­

prene ur and an innovator . Af ter I g e t  throug h  I have the 

sensat ion that wh a t  I s a id and wh at the students pe rce ived 

are two who l ly d i f fe rent th ing s , wh ich probab ly i s  the 

reason I don ' t g e t  pa id for teac h i ng . But the fac t of the 

matter is tha t  I have learned from my own exper ience that 

unless yo u have been in the entreprene ur ial  proce s s  one 
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way o r  the other , i n  some par t  of  i t , yo u have a ter r ible 

t ime unders tand ing why it  is  we al l say the th i ng s  we do . 

Our coun try has one very g reat advantage over 

a lmos t every o ther coun try , and that  i s  the re l a t ively 

r apid sh i f t i ng betwe en the publ ic and the pr iv ate sec tor 

that doe s take pl ace among peopl e .  Some Admi n i s trat ions 

h ave more than others , and I am no t po int ing any f i ngers . 

B u t  the re are indeed cons iderable recyc les of  people , 

and i t  i s  probably the be st way . Cons ider some of  the 

entreprene ur s l ike Dav id Packard , who wa s in the De fense 

Department several ye ars ago ,  or Bi l l  Clements , who wa s 

j us t  elec ted Governor of Te xas . They shook th i ng s  up a 

b it at  the Pentagon . And I s uspe c t  that we need more 

o f  that . 

I would al so very muc h l ike to see some of the 

people who are pl ann ing to have a government career and go 

to schoo l s  s uch as the Wood row Wi l son Sc hool or the John 

F .  Ke nnedy Sc hool of  Government take cour se s in  eng ineer ing 

and technology and econom ic s . I t h ink i t  wo uld do them a 

hel l of  a lot o f  good . 

S CHM ITT : I wo uld only comme nt that the re is  

i nnovat ion and there i s  innov at ion . As we used to say in 

g eology , there are gran i te s  and there are gran i te s . 

Some innovat ion that take s pl ace in  th i s  coun try 

and wi th i n  the federal government and in othe r governmental 
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e n t i t ie s  i s  the k i nd o f  innovat ion yo u don ' t l ike to see . 

I t  is  par t ic ul arly ev ident in the reg u l a tory env ironmen t  

t h a t  i s  be ing created . Whe ther i t  is  cons i s tent  wi th the 

i n tent or the word of the l aws that g ive reg u l atory 

author i ty is an i s s ue that wo uld have to be deal t wi th on 

a case- by-case bas i s . But certa inly in the are a  of what 

are the al ternat ives to solve a par t i c ul ar problem , fre­

quently the reg ulators pick the al ternat ive tha t  i s  h i g h  

i f  no t the h ig he s t  in cost  for that par t i c ul ar problem . 

One o f  the th ing s  that  some o f  us have been 

talking about wi th i n  the Cong res s  to maybe put a brake on 

t h i s  k i nd of innov a t ion is to put the Cong re ss in the 

bus iness  of approv ing or d isapprov ing those reg ulat ions 

by a systematic proce ss . Th a t  i s , put t ing the Cong re ss  

b ack into the bus iness o f  maki ng maj or l aw ,  wh ich they 

do not do tod ay , d e f i n ing "maj or" by some number or 

ser ie s  o f  numbers as it re l ate s to econom ic impac t .  

I th ink i t  i s  poss ible , and that we are 

go ing to hear more about th i s  nex t ye ar . I t  i s  an area 

where , by be ing innovat ive leg i s l at ively , we can come to 

g r ips wi th the problem of the wrong kind of innovat ion 

w i th in government . 

JOHN KENDRICK , GEORGE WASHINGTON UN IVE RS ITY : 

Th i s  que s t ion i s  addre s sed both to my col leag ue , Pro fe ssor 

Cordes , w i th respe c t  to h i s  re ac t ion to the theore t ical 
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a spec t ,  and to Se nator Schm i tt from the v iewpo i n t  o f  

pol i t ical feas ib i l i ty .  

6 3  

Al l o f  the panel i s ts we re very muc h  i n  ag ree­

ment on the impor tance of R& D s pend i ng , wh ich  is a form 

o f  investment ,  and al so the more trad i t ional investment 

in new pl ants and equ i pment as carr iers o f  i nnovat ion and 

technolog ical prog re s s . 

Now , we al l know that the ra te of  re turn on 

i nvestment a f te r  tax is cons iderably lowe r now in the last 

two or three ye ars than i t  wa s i n  the mid- s ix ties , par t  

o f  wh ich may b e  due to the ant i- i n f l a t ion pol icy of the 

government , wh ich has tend ed to try to hold back the 

i nc rease in pr ices bel ow the increase in costs , but par t  

o f  wh ich  i s  due to the tax sys tem . 

Now , f ur ther , var ious econom i s ts think tha t 

the u . s .  tax sys tem i s  b iased aga i nst sav i ng and investment , 

par tl y  because the income tax dr ives  a wedge be tween the 

return real i zed by the prod ucer and the re turn real i zed 

by the saver . Other s  say that sav ing par t i c ularly is 

s ub j e c t  to double  tax at ion , because the income wh ich is  

e i ther consumed or saved is  taxed , but then the return on 

the investments into wh ich sav ing flows is  al so taxed , 

wh ich red uces  the present val ue of those investments i n to 

wh ich sav ing flows . 

The que st ion i s : Wha t  can we do to red uce the 
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ant i- sav ing and - i nvestment bias  of  the u . s .  tax sys tem , 

a nd to try to hone th i s  in  a l i tt l e  more sharpl y on a 

par t ic ul ar proposal , wh ich i s  to exempt sav ing from the 

i ncome tax? 

Th i s  obv ious ly would mean that the i ncome tax 

wo uld fal l on that part  of income wh ich  is consumed , wh ich 

would obv ious ly s t imul ate sav ing , wh ich  i s  the source of  

i nvestment , s ince a s  al l econom i sts ag ree , sav ing i s  equal 

to inv e s tment .  Bu t s ince income i s  only of val ue to people 

when they consume i t , when they use i t , and the sav ing has 

a soc ial purpose , al thoug h the i nd iv id ual may get some 

psyc h i c  sat i s fac t ion out of the secur i ty aspe c t  of sav ing , 

s t i l l , the consumpt ion tax , wh ich i t  amounts to , wo uld be 

prog ress ive and would st i l l  fal l on the matter of ind i­

v id ua l  consumpt ion , wh ich i s  very unequa l , j us t  as income 

i s .  So you don ' t obv iate the prog ress ive na ture of the 

tax by exempt ing sav ing . 

So I would l ike reac t ions on that par t i c ular 

proposal , both from the v iewpo int of  i s  th i s  true in 

theory , is there double  tax at ion , in  e f fec t , of sav ing , 

a nd wo ul d  the exempt ion of sav i ng hel p  to st imu l a te 

i nvestment? 

Then , for the Se nator , wo uld suc h  a mod i f icat ion 

of the income tax be feas ible? And I m ight  j us t  add one 

o the r proposal to ment ion very qu ickl y , and that is that 
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o the rs th i nk that we should to go a compl e te l y  new tax 

sys tem , wh ich wo uld be neutral . The val ue- added tax has 

been put forward as be i ng a ne utral sys tem wi th respe c t  to 

consumpt ion versus sav ing , and i f  anybody wanted to 

comment on the val ue- added tax I mean , j us t  scrap the 

whole income tax sys tem , and go to someth i ng l ike tha t , 

wh ich i s  more popul ar in Europe . 

G IAEVE R :  I t  i s  innovat ive , certa inly . 

CORDES : Le t me f i rst d isc uss  the theore t i c  

i ssue . We can then cons ider the constra ints imposed by 

the real world . 

The po int that the c ur rent sys tem of i ncome 

tax at ion dr ives a wedge be twe en the g ross rate of re turn 

that the marke t pays to ind iv id ua l s  and the i r  • take- home • 

rate o f  re turn wo uld not be cha l leng ed by any tax scholar . 

Moreover , recent emp i r ical work of  Profe ssor Mi chae l Ba skin 

o f  Stanford ind icate s  tha t th i s  wedge be tween the be fore­

tax and the a f te r- tax rate of re turn may indeed have a 

s ig n i f icant impact  on pr ivate sav i ng s , par t i c ul arly in  the 

household sec tor . 

However ,  be fore I d i sc us s the general mer i ts 

o f  mov ing from an income tax base to a consumpt ion tax 

base , wh ich is e ssen t ial ly wha t  you are propo s i ng , I 

would l ike to emphas i ze that our current tax sys tem is 

a c tual ly a m i x ture of  the two base s . We have a number of 
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prov i s ions i n  the personal income tax , for e x ampl e , that 

tax certa in forms of  sav ing s as they would be taxed under 

a consumpt ion tax . Fo r e x ample ,  sav ing s in ind iv id ual 

ret irement accoun ts are e s sential ly tax ed as they wo uld 

be under a consumpt ion tax . The saver does not pay tax 

on the income that is put into the ind iv id ual ret iremen t 

accoun t 1 no taxes are pa id on the inte re s t  that accrue s  

i n  the accoun t . The returns to these sav ing s  are taxed 

only when real i zed into consumpt ion in the saver ' s  

r e t irement year s . Clearly then , th i s  form of  sav ing s  i s  

taxed as i t  wo ul d  be under a consumpt ion tax . In  add i t ion 

to th i s  par t i c u l ar example ,  the numerous tax de ferral 

opt ions prov ided for investment i ncome have many o f  the 

features of a consumpt ion tax . 

Un fortunate l y  th i s  i s  a very real case where 

h av ing • the best  o f  both world s •  i s  no t des irabl e . The 

reason is  tha t by g rant i ng preferen tial  tax status to 

r e t i rement sav ing s and other forms o f  inve s tments we create 

i ncent ives based sol ely on tax cons iderat ions for i nd iv id uals  

to  invest  the i r  f und s in certa i n  ac t iv i t ie s . Econom is ts are 

a lways uncomfortable when that happens . Indeed , w i th 

refe rence to investments in  innovat ion , i t  i s  qu i te poss ible 

that pre feren t i a l  tax treatment of re t i rement sav ing s  may 

d ivert some investment fund s away from ac t iv i t i e s  that might 

s upport innovat ion . The reason i s  that suc h  tax pre fer red 
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s av ing s tend to flow to f i nanc ial  inst i tut ions wh ich have 

a tendency to inves t  the i r  f und s in spec i f ic areas , s uc h  

a s  real e s ta te and low- r i s k  investments .  

Th us , i f  mov ing to a consumpt ion tax wo uld cause 

a l l  inves tments  to be treated even- handed ly by the tax 

sys tem so that ind iv id ual s would al locate the i r  sav ing s  

o n  the bas i s  o f  rate o f  re turn cons iderat ions alone , that 

would be bene f i c ial for the inve stment c l imate as a whole . 

Thus , even i f  the sh i f t  to a comprehensive consumpt ion tax 

base d id not al ter the l ev e l  of pr ivate sav ing s  and invest­

ment , i t  wo ul d  encourag e ex i st ing sav ing s  to be al located 

more e ff ic iently among compe t i ng investments . 

Add i t ional ly , i f  Professor Baski n ' s re sul ts are 

correc t ,  mov ing to a consumpt ion tax base would increase 

total pr ivate sav ing s . Whe ther yo u bel ieve that suc h  an 

i ncrease in sav ing s wo uld nece ssar i l y , s t imul ate inves tment 

depend s on how much of a Keynes i an yo u are . In conventional 

macroeconom i c s , sav ing s mus t  equal investment � � ·  

However , i t  i s  less certa i n  that increased sav ing wi l l  

automat ical ly resul t i n  g reater investment i f  there i s  

i nsuf f ic ient investment demand . 

Nevertheless , mov i ng to a consumpt ion tax base 

has important mer i ts . Perhaps the mos t  important is that 

s uc h  a chang e  might remove a number of  e x i s t ing d is tort ions 

that resul t when ind iv id ua l s  are i nduced by tax cons iderat ions 
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to i nvest the ir f und s in par t i c ul a r  ways . I think i t  

l ike l y  that removal o f  suc h  d i stort ions would be bene­

f ic ia l  for the innovat ion proce ss as we l l  as for 

c api tal formation in general . 
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S CHM ITT : I would def i n i tely  say that a maj or 

c hang e  in our approach to tax at ion would be very , v ery 

d i f f ic ul t  in any Cong ress . However , that is not to say 

that we might not be abl e to take some steps wi th each 

Cong ress , and maybe even each sess ion of Cong re ss in 

the d irec tion tha t you are suggest i ng . I ag ree wi th 

everything tha t  has been sa id about the relat ionsh ip 

of a part i a l  consumpt ion tax and a par t i a l  income tax J 

I th ink i t  doe s d i s tort th ing s , and that i f  we could 

develop a t  least a pa rtial  but across- the- board consumpt ion 

tax , we m ight  at least start to see how some of  these th i ng s  

would affect  innov a t ion and other problems that we have 

rel ative to our tax struc ture . 

As an ind irec t bene f i t  we m ig h t  f ind a be tte r  

r e t i rement sec ur i ty sys tem than soc ial sec ur i ty . 

G IAEVER : I t  i s  suppo sed to go broke when I 

r e t ire , I h av e  he ard . 

SCHM ITT : I t  i s  not go ing to work inde f i n i te l y  

t h e  way i t  is  now struc tured , because i t  is  not ac tuar ial l y  

sound .  Bu t by a consumpt ion tax or in a tax struc ture , we 

could conce ivably develop wi th i n  the pr ivate sec tor a real 
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r e t irement secur i ty system tha t  wo ul d  be ac tuar ial ly 

sound . I t  wo ul d  take qu i te a wh i l e  to trans i t ion to 

that from the pre sent struc ture , and prote c t  al l those 

w i th inves tments now . 

6 9 

I wo uld j us t  f i nal ly say that i t  can be done , 

I think , but i t  has to be done slowl y and in steps , and 

o f  course , you have got to conv i nce Ru s sel l Long and a 

couple of  other people on the H i l l  tha t i t  i s  the r ig ht 

way to go . 

CHARLES TAQUEY , RETIRED FORE IGN SERVICE 

OFFICER : I w i l l  ask my que s t ion o f  Se nator Schm i tt , 

because i t  i s  a que s t ion that concerns Cong ress  in  the 

f irst  pl ace . 

We have been d i sc us s i ng the reasons for the 

slowdown in innovat ion and in prod uc t iv i ty in the Un i ted 

S tate s . I have been al so an econometr ic i an . I have made 

some very care f ul cal c u l a t ions , and I have found a 9 9 . 9  

percent corre l at ion be tween the drop in  innovat ion and 

anothe r phenomenon wh ic h  has appeared s ince the late 19 6 0 ' s  

and wh ich I c al l , in general , pro te c t ion i sm .  Protec t ion i sm 

man i fe s t s  i tsel f by some of  the th ing s  al ready ment ioned , 

s uc h  a s  the d i f f i c ul ty o f  ge t t i ng new drug s  on the marke t , 

the slowness i n  the development of nuc lear pl ants , and a 

few others , e spe c ial ly wi th measures tha t try to keep away 

f ore ign good s in a very ing en ious fash ion wh ich  our 
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ances tors had not d iscovered . They had thoug h t  of type s 

o f  quo tas , but they had not thoug ht of  the wonder ful 

t h i ng s  l ike the vol untary , pa id tex t i l e  agreement , for 

i ns tance , the se th ing s  tha t  are s uppo sed to be vol un tary , 

b ut wh ich are real ly the rape of fore ign mind s . 

We l l ,  I j us t  would l ike to ask Senator Schm itt 

what  he  th inks Cong ress mig h t  do nex t year wi th re spe c t  

to that phenomenon , and wh ich I t h i nk has a g reat  impac t 

on the que s t ion of innovat ion . 

S CHM ITT : We l l , I ag ree that there i s  a correl a­

t ion be tween the r i se o f  proposal s , and in fac t method s 

o f  prote c t ion i sm wi th respe c t  to imports , and the dec l ine 

in innovat ion . I th ink that there i s  a cause and e f fec t . 

However , I don ' t see how we are going to be able to 

reverse the protec t ion i s t  trend un t i l  some of the cause s 

for the decl ine in innovat ion are removed , because we are 

cont inual ly d i stort i ng our economy and our export/ import 

p i c ture by a number of th ing s  other than protection i sm .  

W i th that d i stort ion we create s i tua t ions around ma inta i n i ng 

an ind ustry that may or may not be val uable for na t ional 

d e fense , but certa inly often is val uable in a local or 

a reg ional s i tua t ion . 

Tex t i l e s  i s  a good exampl e .  I f  we are go ing 

to ma inta in that as  an indus try in th i s  coun try , i t  may 

requ i re some protect ion un t i l  we do the other th i ng s  r ig h t . 
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I t  i s  a very , very d i f f ic u l t s i tua t ion . I am a free trader , 

b ut I a l so recog n i ze tha t  the re are d i s tort ions to an 

export/ import marke t ,  e i ther the one s we create or tha t  

somebody e l se create s , that may requ i re over a short term , 

hope ful ly a shor t term , some deg ree of prote c t ion of  a 

par t i c ul ar i ndus try . 

I th i nk the Cong ress  i s  genera l l y  go ing to 

move i n  tha t  d irec t ion a l so i f  the 9 5 t h  Cong re s s  i s  any 

i nd icat ion . 

W .  DAVI D OSMER , BOE ING AEROSPACE COMPANY : I would 

l ike to address my que st ion to Se na tor Sc hm i t t , pr imar i l y  

because i t  deal s wi th po l i t ics , b u t  i t  a l so deal s w i th 

transporta t ion , and I bel ieve that he has spent at  leas t 

pa rt o f  h i s  l i fe be ing transpo rted . 

SCHM ITT : On Boe ing prod uc ts . 

OSMER : Thank yo u .  I was go ing to make that 

p l ug . 

SCHM ITT : So far , safe ly .  

OSMER : I pe rce ive from var ious l i terature and 

some of the comme nts tha t  we re made here ton ig ht , tha t there 

is a g reat deal of expe c tat ion for the current domest i c  

po l i cy rev iew comm i t tee o n  innovat ion , and I wo uld j us t  l ike 

to sol ic i t  yo ur opin ion , s ir ,  on what  I v iew as a 

ser ious shortcom ing of tha t comm i t tee . 

I n  l ig h t  of  the fac t that the prov i s ion of 
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t ransportat ion cons t i tute s near ly 2 5 percent o f  the 

nat ion ' s GNP and spec i f i cal ly the a i rcraft indus try i s  

one of  the b iggest  sources o f  pos i t ive trade bal ance , 

7 2 

and tha t  R&D c an have a d ramatic impac t on var ious trans­

portat ion modes , why wa s the Sec re tary of Transportat ion 

not inc l ud ed in the membersh ip of  that po l icy rev iew 

comm i ttee? 

SCHM ITT : We l l , I c anno t  answe r  that quest ion . 

I f  Frank Press  we re s t i l l here he m ig h t  be ab le to . I am 

equa l ly d i sappo inted in  o ther aspe c ts o f  the var ious 

rev iew comm i ttees , inte ragency and otherwi se , that have 

bee n created , not onl y  in  the representat ion d e f i c ienc ie s , 

s uc h  as  yo u descr ibed - - and I ag ree wi th that de f ic iency - ­

but al so in the l ack of  inte rac t ion wi th the pr ivate sec tor . 

The re wi l l  be c l a ims tha t there has been interac t ion because 

people are in  cont inuous contac t wi th the pr ivate sec tor , 

who s i t  on the se comm i ttee s . But I remember the very 

f ru i tful days of PSAC and STAC and organ i zat ions l ike 

that , i n  wh ich the government came up wi th a part i c ul ar 

proposal and they bounced i t  off  o f  the expe rts from the 

pr ivate and ac adem ic sec tors . Tha t  was tremendous l y  

val uabl e  interac t ion . 

But I detected very l i tt l e  o f  that go ing on 

today i n  compar i son to the need . Now , there wi l l  be 

e x amples  thrown at me from the floor or el sewhere of 
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how i t  i s  happe n i ng . Bu t I wi l l  tel l  you , i t  i s  not 

happe n i ng in some very c r i t ical areas �e l a t iv e  to pol icy 

i n  th i s  Adm i n i s trat ion , and I t h i nk it i s  a d e f i c iency 

that they damn we l l  better f ix ,  or they are going to get 

u s  in a f i x , or they are going to f i nd the i r  po l ic ies 

rej ec ted on the H i l l  because of  inadequa te preparat ion . 

FRED DI ETRIC H ,  OF F ICE  OF FEDERAL PROCUREMENT 

POLICY , OFFICE  OF MANAGEMENT AND BUDGET : I rare l y  get a 

c hance to que ry se nators and a comptrol ler general . I am 

usua l ly on the other s id e  of the tabl e . 

I would l ike to ask each of  the pane l ists  wha t  

he perce ives a s  the real ly maj or i nh i b i tor to bene f i c ial 

technolog ical innovat ion? Second ly , then , wha t  m ight be 

appropr iate government in i t i a t ives to remove such inh i b i tors? 

STAATS : I w i l l take a r un a t  it . I a ttempted 

in my ope n i ng remarks to try to de f i ne some ten d i f fe rent 

areas whe re it seems to me tha t the government m ig h t  

d e l ineate its  role  v i s- a- v is the pr ivate sec tor . I would 

hope , inc identa l ly , tha t the dome s t i c  counc i l  rev iew , 

the Ba ruch-P ress rev iew , wi l l  he lp formul a te some g u ide l ines 

here . I t  doesn ' t  se em to me we have art icul a ted anywhere 

very we l l  wha t  the rol e  of  government should be on the one 

hand , in prov id ing incen t ives to the pr ivate sec tor , and 

on the other hand , remov ing some of the d i s incent ives . 

John Ke nd r ick touc hed on one of them ,  wh ich  i s  
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i n  the tax area . Bu t the reg ul a tory area i s  another one 

wh ich I think i s  tremendously important as to how we can 

prov ide some way to bal ance the costs and bene f i ts o f  

reg ul at ion wi th respe c t  t o  the impac t  that regulat ions 

h ave on innovat ion . I t  wo uld seem to me we have real ly 

not done a very good j ob at  al l in that area . 

I th i nk that there has got to be much more 

imag inat ion shown than s imply stepping up the budget 

o utl ays for federal R&D ,  important as that may be . The 

b ig problem i s  in  try ing to f i nd some way tha t you can 

s t imul ate the pr ivate sec tor to do more in th i s  f ie ld . 

I outl ined some te n areas , and you could 

probably add to tha t l is t , but a t  least that was an 

e f fort to make a start . 

HANNAY : The problem in answe r ing your que s t ion 

i s  that the re is no s impl e answe r that wi l l  work for al l 

companies  or al l indus try . I t  i s  a very complex issue . 

Al l of the th ing s that have been ment ioned , the ten i tems 

that Elmer Staats ment ioned , the th ing s  in the regul atory 

and tax areas , and th ing s  that we haven ' t even ment ioned 

in any deta il  here ton ight , al l of them have some importance . 

Wha t  a par t i c ul ar indus try would see as bene f i c ial 

to its innovat ion process would be d i f ferent from what  some 

o ther ind ustry would see . So the probl em i s  that there i sn ' t 

a s imple answe r . You a l so have to ask wh ich o f  the se are 
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prac t ical . 

SCHM ITT : I wo uld ag ree wi th that , but I think 

there are some spe c i f ic po ints that i f  the Adm i n i s trat ion 

would get beh ind there wo ul d  be some fai rly rapid prog ress . 

I th ink that reg ulatory re form measures such as the one 

I b r ie f ly descr ibed - - we now cal l it Son of 2 0 1 1 , s i nce 

S 2 0 1 1  was the f i rst number the bil l we nt under . I t h i nk 

i t  is  cons iderably improved now w i th its late s t  introd uc­

t ion . Tha t  is a b i l l  by wh ich Cong ress  would ge t back 

into the bus iness  of rev iew i ng the impac t of spe c i f ic 

type s of  reg ulatory measures that are proposed by the 

i ndepe ndent as we l l  as the departmental age nc ies . I 

th ink that i s  abso l utely essent ial , and i f  the OMB and 

the Pre s ident wo uld get beh ind that kind of a measure , 

I th ink you wo uld ve ry rapid ly see not only a decrease 

i n  unnecessary reg ul at ions , but certa inly a decrease in 

the cost and the improvement of the reg ul at ions that are 

necess ary . In add i t ion , a rev iew of those that are 

a l ready on the books wo uld come under suc h  a meas ure . 

The tax measures we have talked about , and there 

are others that are very s imple . They coul d  be take n in a 

s tepwise  measure and ag a in wo uld have a tremendous impact . 

We took a few l a s t  ye ar . I t h ink the decrease in the cor­

porate income tax and the capi tal ga ins s teps are go ing 

to he lp J they are not enoug h . 
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HOWARD OSBORN , SC I ENCE AND EDUCATI ON ADM IN ISTRA­

T I ON ,  DEPARTMENT OF AGRICULTURE : I would l ike to d irec t  my 

que s t ion to Mr . St aats . He re fe rred to some o f  the need s for 

de f ining and gett ing more data on produc t iv i ty ,  but he d id n ' t 

d e f i ne produc t iv i ty itse l f . I t  appe ars to me that we are 

de f i n ing prod uc t iv i ty solely in terms of the gross nat ional 

prod uc t , and we have not looked at the costs to soc ie ty or the 

bene f i ts to soc iety o f  some of our -- for instance - ­

e nv ironmental prog rams . 

For instance , in  the Department of Ag r icul ture 

when we look at prod uc t iv i ty in terms of prod uc t ion of 

wheat , and we do not sub trac t out from that the cos t  of the 

so i l  that is go ing down the dra i n , we are cal l ing that 

produc t ion when actual ly there i s  a neg at ive aspe c t  to it . 

On the o ther hand , i f  we look at the food process ing ind ustry 

and look at the produc t iv i ty of the housew i fe in the home 

who now can a f ford to work ful l t ime and s t i l l put the 

s ame d inner on the table that used to , a generat ion or 

two ago , take her a ful l day ' s  work to prepare , we real i ze 

that there i s  a b ig contr ibut ion to prod uc t iv i ty there 

that doesn ' t  show up in any meas ure of GNP . 

I wonder i f  you could comment on those . 

STAATS : I think your po int is  a correc t  one . 

What we are d is c us s ing here is  an ex tremely compl icated 

problem of mea s urement ,  and the reason that we have fol lowed 
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the BLS de f in i t ion , wh i ch is  labor hours o f  inpu t i n  re l a­

t ionsh ip to un its of  output , has been that we real ly 

haven ' t  been able to come up w i th a much be tter de f i n i t ion . 

Dr . Hand l e r  could te l l  you wha t  the status is  

of the Ac ad emy proj e c t . We have been much encouraged by the 

feedback we have had that maybe th i s  w i l l  be a s tep forward 

in wh at we have , in GAO , been de sc r i b i ng as total fac tor 

prod uc t iv i ty ,  to cons ider al l e lements in the prod uc t iv i ty 

p ic ture : c api tal investment J s upe rv i s ion , coord inat ion , a l l  the 

th ing s  wh ich bear upon th i s  inc l ud ing but in add i t ion to the 

labor hours of inpu t . 

You mentioned the element of qua l i ty ,  and 

that  certa inly has to be take n into accoun t . Bu t I don ' t 

th ink i t  i s  any part icular cr i t ic i sm of  anyone that we 

haven ' t  been able to f i nd a very good de f i n i t ion , because 

it is  an e x t remely d i f f icul t problem of meas urement . Bu t 

that  doesn ' t  mean tha t we can ' t keep on try i ng , and I 

hope we can improve upon i t . 

S CHM I TT :  Co uld I add j us t  one ve ry br i e f  commen t  

i n  support of the ag r icul tural sec tor in wh at they have 

done? The re are some tremendous lessons there . As a 

matter o f  f ac t , for the mos t  part , ag r ic ul tural i nnovat ion 

ha s  removed the neg at ive impacts  of grow i ng crops that 

used to ex i s t . Ce rta i nly i n  the h ig h  pl a i ns of  New 

Me x ico and in the Rio Grande Val ley there aren ' t  very 
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many negat ive problems because we have learned how to 

do i t . We have learned how to do i t  right . We have 

l earned how to prod uce food in extraord i nary quant i t ies 

w i th e x traord inary e f f i c iency . We j us t  haven ' t  f ig ured 

out how to get it into the world marke t for the f a i r  

marke t val ue . That is  another problem that demand s 

i nnovat ion . 

But I think there are lessons , ph i losoph ical 

and d irec t  lessons , to be learned from the way we d id it 

w i th respe c t  to the ag r icul tural revol ut ion . We can do 

i t  in s im i l ar ways w i th respe c t  to others . 

Energy is  one area where particularly I th ink 

you can apply almost on a one- to-one bas i s  the ph i losophy 

of innovat ion that occurred , for ex ample ,  through the land 

grant col leges and the ag ricul tural ex tens ion ag ents , 

and so forth . The re i s  a very d i rect appl icat ion right 

there . 

LOU IS  FRIEDMAN , SENATE COMMERCE COMMITTEE :  

Mr . Staats , several ye ars ago - - I g ue s s  i t  was maybe one 

or two years ago - - GAO took issue with a s tudy wh ich 

conc l ud ed that federal R&D spend ing in space had a great 

pos i t ive e f fe c t  on produc t iv i ty ,  and ton ight you seem to 

conc l ude otherw i se . Do you th ink , as Se nator Schm i tt 

s tated , that fede ral spe nd ing in h igh technology areas  on 

R&D w i l l  have a large or a s ig n i f icant e f f e c t  on produc t iv i ty? 
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STAATS : I am not sure I got the ful l import 

of  yo ur que s t ion . I be l ieve you are re fe rring pe rhaps 

to the s tatement mad e w i th respe c t  to the federal outl ays 

for R&D for defe nse , and I th ink he mig h t  have added 

space . Both decl i ned substant ial ly .  You have to look 

beh i nd the gross f ig ures , no que s t ion about that . 

I t h i nk that the que s t ion here w i th respect  

to  the  out l ays for  R&D has to  be broke n down into its  

var ious components . You have yo ur bas ic research outl ays 

wh ich the present Adm i n i s trat ion has s tepped up some 

5 pe rcent l ast  year in re al terms . Th at is important . Bu t 

then beyond that yo u get into your appl ied research f ield . 

Yo u have got to bre ak down wha t  i t  is  yo u are talk i ng about ,  

because i t  is that area wh ich comes close r  to i t s  impac t  

o n  i nnovat ion and new technology . 

I don ' t reca l l  exactly wha t  you are talk i ng 

to in terms of the GAO c r i t i c i sm .  Pe rhaps I am not 

recal l ing i t , but that  is my general v iew wi th respe c t  

t o  the federal government ' s role in  terms o f  d i re c t  

support . 

LEONARD LEDERMAN , NATIONAL SC I ENCE FOUNDATION :  

A numbe r  o f  spe ake r s , inc l ud ing Mr . Land au part i c ul arly , 

have s tated c learl y that there i s  a dec l ine in innovat ion . 

As one who has been involved in a numbe r  of attempts to 

meas ure the rate of innovat ion , I wonder wh at they base 

Copyr ight  © Nat ional  Academy of  Sciences.  Al l  r ights reserved.

Technological  Innovat ion and the U.S.  Economy
http: / /www.nap.edu/cata log.php?record_id=19827

http://www.nap.edu/catalog.php?record_id=19827


8 0  

those s tatements on . Th a t  is , are there any hard reasons 

to bel ieve that innovat ion has gone up , down , or s ideways , 

l e t ' s say , ove r the last  decade? 

LANDAU : I th ink that the Sc ience Ind icators 

publ ished in 1 9 7 7  for 1 97 6 had some pre tty good f i g ure s 

on that . 

ALBERT A .  PLUMMER ,  CONSULTING ENGINEE R :  I have 

gotten the impress ion over t ime that  an excess ive amoun t of our 

i nnovat ional talent is now be i ng d i ss ipa ted in the sales wars 

be tween compe t i tors who f ind it more prof i tabl e  to bra inwas h  

t h e  potent ial  cons umers in TV and in mag a z i ne s  rather than 

deve lop new products or knowl edge that is re al ly worthwh i l e  

t o  people .  

So my que s t ion is : How does R&D expe nd i ture 

nat ionw ide compare wi th advert i s ing budget expe nd i ture? 

Or , for e x ampl e ,  how much does the cos t  of  so f t  dr inks in 

the u . s .  compare with the R&D b udget? 

G IAEVE R :  The re mus t  be an industr i a l i s t  who 

wo ul d l ike to answe r tha t  que s t ion . 

LANDAU : S i nce my adve rt i s i ng budget is  very 

smal l ,  I am a very poor fe l low to answe r tha t  que s t ion . 

I don ' t t h i nk the two are re ally commensurable . Whe the r 

advert i s i ng is good or bad is the j udgment of each 

i nd iv idual company and industry . Just as in R&D they 

d e c ide to spend more or less , depend ing on what they 
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u l t imately hope wi l l  be the real i zat ion i n  the way o f  an 

i nnovat ion . They spe nd money on advert i s ing not g l ad ly , 

but because they mus t  to move the i r  products . I j us t  

don ' t t h i nk we oug h t  to compare the two in any real 

sense . 

ROBERT M .  COLTON , NATIONAL SCI ENCE FOUNDATION : 

Over the l as t  few years we have been do ing a number of 

expe r iments on try i ng to f i nd ways to st imulate techno­

log ical innovat ion throug h pract ical demonstrat ions . 

The reason I ment ion th is  - - I am not go i ng to desc r i be 

the expe r iments - - i s  that there are ve ry few expe r iments 

or prac t ical demonstrat ions of what one might  do . 

Now , wi th th i s  thoug ht in mind , I would l ike 

to read a very br ie f excerpt from a study that has been 

cond uc ted , and th is  s tates that , " The commi ttee - - " 

a nd th i s  i s  a very spec i al , blue- r ibbon comm i t tee - ­

" fe e l s  s trong ly , however , that the Na t ional Re search 

Fo undat ion should be charged w i th the respons i b i l i ty 

of  study i ng the proces s  o f  technolog ical deve lopment in 

indus try , and of  expe r iment i ng w i th me thods of aid to 

i nd ustr ial research . "  

Now , i s  th i s  the preamble to the dome s t ic 

pol icy rev iew , or some s tatement from the Pres ident rece ntly? 

No . As a matter of fact , th i s  i s  a blue- r ibbon commi ttee 

report made by the Dire c tor of the Of f ice of Sc ient i f ic 
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Re search and Development , Vannev ar Bush , in  July , 1 9 4 5 .  

Now , my ques t ion is th i s . In the year 2 0 1 1 , 

3 3  years hence , as th i s  i s  3 3 years back , wi l l  we have 

anothe r comm i ttee or prog ram group such as we have here 

d i sc uss ing what to do about the l ag in industr i al 

i nnov at ion because prev ious recommend at ions we ren ' t  

e x am ined in any deta i l ?  

HANNAY : Wh a t  h e  s a id i n  1 9 4 5  w a s  i n  a t ime 

when cond i t ions we re very d i f ferent . He was certa inly 

a lead e r  in  the urg ing of government to support bas ic 

re search at un ivers i t ie s . He be l ieved th at th is  was 

e ssent i al as a foundat ion for the innovat ion proces s  

i n  ind ustry , as  i t  wo u l d  prov ide the sc i ence needed for 

that innovat ion . It was that k i nd of a id to ind us try 

he had in m i nd , not what we are concerned wi th here . 

COLTON : S i r , I don ' t mean to inte rrupt , but 

that i s  not what th i s  report was al l about . I f  you 

e x am i ne the t i tles  here , Dr . Bush was talk i ng about 

as s i s tance to techn ical c l inics  for smal l bus iness  

enterpr ise , encouragement for new sc ient i f ic enterpr i ses , 

s treng then i ng the patent sys tem , e t  ce tera . I th i nk they 

we re al l cons id e r i ng exactly the same argument as you 

are e x am i n i ng he re th is  eve n i ng . 

LANDAU : You are qu i te r ig h t . You are spe ak i ng 

about one of  the great sa i nts of my old ins t itut ion . So 
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how could I d is ag ree w i th h im? 

Th e fac t is , you are qu i te right . There are 

many prev ious reports that have been wr i tten and recommen­

d at ions made ove r the years reg ard i ng wh at i s  needed for 

the encouragement of sc ience and technology . Bush was 

one of  the far- see i ng ones . 

I wi l l  re fer you to a more recent one , the 

Charp ie Report of the m id- s i x t ies , wh ich is an exce l lent 

p i ece of  work . Nobody ment ions i t  anymore . I h appe ned to 

get a copy o f  i t  from Bob Charpie , the l as t  one he had , and 

I read i t  throug h . The th i ng that  struck me as ag a i ns t what 

there i s  today is tha t  he is almost  s i lent on the sub j ec t  

of regulat ion and tax pol icy .  

Now , I a sked Bob about that , and he sa id , " I t 

i s  very s imple . Those problems we ren ' t  i nvented back when 

I wrote that report . •  He is r ig h t . And th i s  is  wh at I 

sa id earl ier , that in fac t most of the innovat ions in th is  

country have take n pl ace under a pe r iod of real ly much less 

taxat ion and regulat ion than we have today . I t  i s  ma i nly 

in the last s ix or e ight  ye ars that these burdensome 

phenomena have appe ared . We are al l grop ing for me thods 

that can be found to improve the s i tua t ion . 

I read a letter from Be t sy Ancke r-Johnson the 

othe r day tha t  al so commented on th i s  fac t . She sa id : 

" I  have made al l th i s  study . Why do you need another one? " 
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We l l , the cond i t ions have changed , eve n s ince she mad e it . 

CORDES : I would l ike to make one br ie f remark 

i f  I may .  In my in i t ial  comments you may reca l l  that  I 

ment ioned one cons i s tent f ind ing that  eme rge s  in emp i r ical 

s t ud ies of  rates of  re turn to innovat ion . Th i s  f i nd ing 

i s  that there i s  a f a i rly l arg e gap be twe en the re turn 

that the i nnovator capture s and the re turn that accrue s  

to soc i e ty a s  a whole . So long a s  th i s  phenomenon pe rs i s ts 

and so long as pol icy make rs are unable  to deal w i th i t , 

there always wi l l  be concern over the pe rformance of the 

pr ivate marke t , coupl ed with cons iderat ion of the 

appropr i ate gove rnment strateg ies for s t imul a t ing inve s t­

ments in  innovat ion . Tha t  is , because the ful l re turns 

to innovat ion are often not captured by the innovator , I 

wo uld  expe c t  a problem to pe rs i s t  into the future . 

SCHM ITT : One of  the b ig problems wi th these 

k i nd s  of stud ies is  tha t  they conv i nce the stud iers , i f  

they are wi th i n  the government , that  they oug ht to be do i ng 

some th ing , and very o f te n  they shoul d  have been conv inced 

of j u s t  the oppos i te . 

RICHARD LEBARON , GENERAL ACCOUNTING OFF IC E : 

I bel ieve the Ch arp ie  Report ment ioned a top i c  tha t  a lot 

of commun icat ions f i rms and compu ter f i rms are ment ion ing 

l a te l y , namely , that l ack of compe t i t ion in those ind us­

t r ies i s  slow i ng the ra te of innovat ion . I wonder i f  
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perhaps our econom i s ts might comment on the inf l ue nce of 

compe t i t ive struc ture on the current rate of  innovat ion . 

CORDES : I wi l l  only comment br ie f l y , because 

i ndustr i al org a n i z a t ion is  not one of  my academ ic  f ields 

of  spec ial i zat ion . 

Stud ies o f  the determ inants of  innovat ion do not 

reveal a sys temat ic rel a t i onsh ip be tween f irm s i ze and 

i ntens i ty of  R&D e f fort . Th us , Schumpe ter ' s  v iew that 

larg e  f irms and indeed , even monopo l ie s , are necessary 

prerequ i s ites for the gene rat ion of  important innovat ions 

may be que s t ioned . 

Certa inly the threat of new entrants into mar­

ke ts may be a source of  innovat ion . Thu s , i f  marke t con­

centrat ion inh i b i ts entry , marke t concentrat ion may be seen 

a s  inh ib it ing the development o f  new innovat ions . However , 

general i z a t ions are d i f f icul t to make . For example ,  f i rms 

in concentrated industries  sub j ect to pr ice reg u l a t ion may 

i n s tead compe te throug h the serv ices they offer . One way 

to compe te in terms of  serv ices offered is to innovate and 

c reate a lot of new products . 

My own pe r sonal fee l ing is  that there i s  no 

s impl e  re l at ionsh ip be tween marke t s truc ture and the 

degree of innovat ion that is val id in general . It is 

necessary to exam i ne th i s  rel a t ionsh ip on an indus try­

by- i nd us try bas i s  rathe r than attempt to make blanke t 
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conce ntra t ion on innovat ion . 

8 6  

HOWARD MORGAN , NATIONAL BUREAU OF STANDARDS : 

My que s t ion is  d i re c ted to Mr . Staats but al so the other 

pane l ists . I wo uld l ike to pu t th i s  ent i re se s s ion in 

per spe c t ive by ra i s ing th i s  kind of que s t ion : Wha t  is  

the  real problem we are  address ing ?  Mr . Staats  has  d i s­

cussed prod uc t iv i ty .  The trad e  bal ance has been re ferred 

to .  The que s t ion I am ask i ng is : Do we have a problem 

for wh ich technolog ical innovat ion is  the sol u t ion , or do 

we have sc ient i s ts who are push ing for ful l employment 

for sc ient is ts ?  In othe r words , are we real ly concerned 

w i th the sol u t ion of a problem of demand pul l ,  or are we 

talking about technology push? 

On the issue of produc t iv i ty ,  it is  we l l  

re cog n i zed that our rate o f  produc t iv i ty i s  increas ing at  

a decreas ing rate . Wha t  has  the Admi n i s trat ion done , and 

pe rhaps the Cong re ss? We had a Na t ional Comm i s s ion on 

P roduc t iv i ty , wh ich wa s abol ished . In its  pl ace we had 

a Na t ional Ce n te r  for Produc t iv i ty and the Qual i ty of 

Wo rk ing L i fe ,  wh ich has j u s t  recently been abol ished . 

The f unc t ion has been re leg ated to some minor age ncy in 

the Commerce Department . Do we real ly see a problem here ? 

I f  so , wha t  role wi l l  technolog ical innovat ion have in 

solv ing i t? 
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STAATS : I th i nk there i s  a problem , and i t  

seems to me that  the problem i s  not to fos te r  innovat ion 

as an e nd in i tse l f ,  but as a means to an end , wh ich is 

to try to increase our compe t i t ivene s s  in  the world marke t , 

i ncrease our rate of  produc t iv i ty growth . I t  i s  l ike the 

bo ttom l ine of a f inanc ial statement for the economy as 

a whole , and i t  is the be s t  barome ter I know of to tel l  

yo u how you are do i ng . 

As I t h i nk a numbe r of us have emphas i zed 

he re dur i ng the course of the evening , you are not go i ng 

to improve prod uc t iv i ty solely throug h technology inno­

vat ion . Bu t technology innovat ion i s  an important component 

of the total pic ture wh ich is  going to hope f ul ly improve 

our rate of g rowth in the produc t iv i ty f ield . 

Th e re are many other e l ements that pl ay a par t  

h e re : our tax prog ram , our capi tal inve s tment prog ram , 

our federal ince n t ive s , federal outl ays d irec tl y . There are 

many e l ements in th i s . Bu t wha t  seems to be is  l ack i ng 

and here ag a i n  I hope tha t  the dome s t ic counc i l  rev iew 

w i l l  he l p - - is that we don ' t have a prog ram . We don ' t 

real ly have the components of  th i s  prog ram pu t toge the r 

i n  a meaning ful  way that can re sul t in some leg i s l a t ive 

ac t ion and execut ive ac t ion to th i s  end . 

You can search al l ove r  the pl ace , and you 

c an ' t f ind a prog ram to try to accompl ish th i s  obj ec t ive . 
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I t  seems to me wha t  we need to do is  to try to emphas i ze 

a need to try to put toge the r a total prog ram to improve 

prod uc t i v i ty ,  i nc l ud i ng the impor tant component  of 

technology innovat ion . 

SCHM ITT : Could I commen t  on tha t , because I 

th ink tha t  was an important que s t ion? I hope it  was 

f ace t ious , because the que s t ion really comes down to 

s urv ival o f  our pa rt icular na t ion and wh a t  i t  be l ieves 

i n  and what  it s tand s for in a very hos t i l e  pol i t ical 

world , a world in  wh ich the env i ronment i s  becom ing 

i ncreas ing l y  hos t i l e  for a number of reasons , and a wor ld 

i n  wh ich there i s  an increas i ng popul at ion compe t i t ion for 

the resource s o f  the earth . 

I t  i s  throug h technology that th i s  coun try wi l l  

s urv ive . I t  i s  throug h  technology that the wo r ld wi l l  

s urv ive , but i t  par t i c u l arly i s  an obl ig at ion we hav e  to 

our pa rt icular c iv i l i za t ion to ensure that we do not fa i l . 

I t  has noth ing to do wi th j ob cre a t ion for eng ineer s  or 

s c ient i s ts or anybody e l se . I t  has to do wi th surv ival . 

And i f  our economy doe sn ' t  surv ive , we won ' t  surv ive . I f  

we don ' t have a technology base from wh ich we can deal 

f rom s tre ng th wi th the re s t  of the world on wh a teve r 

i ssue happens to come up inte rna t iona l ly , then we won ' t 

s urv ive . Tha t  is  the issue , and that i s  why i t  i s  so 

f und amental and so cr i t ical tha t  we tre a t  i t  in an 
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urgent way , but al so in  a way tha t  take s common sense 

into account . What has bee n  m i s s i ng in al l of  these 

s tud ies very o f ten -- not al l o f  them , but many of  them 

i s  common sense : s tand ing back and know i ng what makes 

th i s  particular soc i e ty we have work , how i t  has worked 

h is tor ic a l l y , and how i t  wi l l  work in a rapid ly chang ing 

env ironment , but st i l l  work . 

G ELLMAN : I n  the role  of  d i sc ussant , I wan t to 

re spond al so to Howard Mo rgan ' s comment . I d on ' t real ly 

th ink that it is ve ry i n tere s t i ng on a macroeconom ic 

pol icy level to cons ider  demand pul l or s upply push , wh ich 

is it?  I t h i nk i t  is  on a microeconom ic level if we are 

going to s tudy i nnovat ion processes ind iv id ual ly , and it  

is  important for that reason alone . 

I t  i s  we l l  es tabl i shed and we have take n as a 

g iven that on balance the process o f  innovat ion prod uces 

more bene f i ts than i t  exac ts costs , both at the pub l ic and 

pr ivate level . I ag ree w i th the last remarks that Se nator 

Schm i t t  made wholehearted ly . Bu t we oug h t  to make it  

perfec tly clear that the re are a hos t  of th ing s  tha t  

gov ernment has a n  obl ig a t ion to d o  in conj unc t ion wi th 

the promot ion of bene f ic ial  innovat ion . What government 

c an and oug h t  to do var ies from case to case , wh ich is  a 

po int  that you we re maki ng . 

Cons ider the pl ig h t  or the opportun i t ies  - -
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depend ing on what we make of  i t  -- o f  the Boe ing Company 

and i ts dome s t ic compe t i tors , Doug l as and Lockheed . He re 

we have a s i tua t ion where the Un i ted States government 

is fund ing dramat ica l ly and cont inue s  properly , I think , 

to do so , f und ing in the theory that Amer ica wil l remain 

preem inent in the f ield o f  larg e  comme rc ial aircraf t .  But 

we have other elements o f  government - - prom i nently , for 

e x ample , the An t i trus t Div i s ion of the Just ice Department 

that do not seem to understand wh at  the chang ing technology 

means i n  terms of  the econom ic produc t ion and eng inee r i ng 

prod uc t ion func t ion . Every t ime someone wan ts to launch 

a new type o f  a ircra f t  in the marke t in that class of 

a i rcra f t , one i s  forced to play • se t  Your Company . •  

They are lead ing us down the road to g iv ing up predom inance 

even wh i l e  government acts in a d i f ferent gu i se to try to 

prese rve our preem inence . 

Mr . Hannay men t ioned the drug indus try . The re 

are those in the Un i ted States who have a fa ir deg ree of  

c red ib il ity who wi l l  tel l  you that  the u . s .  i s  s t i l l - ­

even af ter 16 years s ince Ke fauve r , s i nce the 19 6 2  d rug 

amendments capable o f  exerc i s i ng preem inence in the 

d r ug f ield . Bu t we have long s ince los t  predom inance . 

And I don ' t th ink we unders tand the d i f ference be tween 

the two . 

Mos t  of  the members of  the Cong res s  appear to 
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ac t i n  such a way that they feel that invent ion and inno­

vat ion are synonymous , th t preem inence au tomat ical ly lead s  

to predom inance because the be tte r  mouse trap theory works . 

I t  doesn ' t .  The more we can commun icate th i s , tha t 

i t  doesn ' t  work automat ical ly , tha t  we have got to make 

i t  happe n , we have got to make i t  work , the more we wi l l  

be better off . 

I would j us t  conc l ude by say i ng tha t anybody 

who can in th i s  day and age - - w i th what we know about 

innova t ion and i ts bene f i t- cos t re lat ionsh ips and mos t  

o f  i ts g u i se s  - - ra i se the que s t ion as to whe ther we 

h ave a problem and whe ther innovat ion i s  some th ing we should 

be conce rned wi th on a federal leve l , on a govermental 

l evel , it seems to me , has m i s sed the whole point of th i s  

mee t i ng . 

GIAEVE R :  Tha t  doesn ' t  real ly requ i re an answe r . 

I hope that  you have found th i s  d i scuss ion 

s t imul a t i ng .  By wa tch ing the hand s go up , I am sure you 

d id . I thank you al l for com ing . 

I would al so l ike to thank the pane l for the i r  

remarks : Joseph Cordes for h i s  commen t  about the int i­

mate re lat ionsh ip be tween economy and innovat ion : Br uce 

Hannay ' s clear statement about the problem : Ra lph Land au ' s  

e legant v iews as an entreprene ur and the present tax 

s truc ture : Harr i son Schm i tt ' s v iew on governmen t par t ic i-

Copyright © National Academy of Sciences. All rights reserved.

Technological Innovation and the U.S. Economy
http://www.nap.edu/catalog.php?record_id=19827

http://www.nap.edu/catalog.php?record_id=19827


pat ion and regul at ions , and reg ul atory laws , and 

E lmer Staats ' ten concre te suggest ions about wha t  can 

be done . 

I bel ieve that the d iscuss ion d id generate 

more l ig h t  than heat as Ph i l ip Hand ler hoped in the 

beg inn i ng . Al thoug h we have the same problem w i th us 

a s when we came , I c e r ta i nly enj oyed th i s  even i ng , and 

I hope that you d id al so . 

9 2  
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