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introduced, are treated very briefly: diffusion of healt.h innovations 
(See Arnold D. Kaluzny "Innovation in the Health Systera: A 
Review of System Characteristics and Empirical Research", enclosed ), 
intenlation technology transfer (see "The Effects of International 
Technology Transfers on the u.s. Economy", enclosed), aed transfer 
of.military technology. Dave recommends the Carlson and Kaluzny 
articles as good . examples of assessm2nt of a field. 

In general there seems to be a confusion or lack of distinction 
between diffusion and technology transfer, and bettofeen diffusion and 
economic growth or technological change. Once the scope of the paper 

. is decided upon, the appropriateness of specific topics will become 
more apparent. In my opinion, diffusion in the industrial and 
educational contexts should definitely be included. Any topic that 
is introduced should give: an indication of the size and content of 
the literature; for instance, there is a larger literature than 
indicated in the fields of health and education innovation, transfer 
of military technology, and international technology ·transfer. 

Another distinction that is not made is between senders and 
receivers in the diffusion process. Much of the literature focuses 
on the adopting unit--farmer, doctor, school superintendant, 
Often the technology must be adapted before it can be used. Ho"", 
prevalent and important is this activity? 

One important problem associated with the diverse nature of 
diffusion research is generalizability of models from one context 
to another. What attempts have been made (and \.;hat success) 
to apply frameworks developed in one context to other contexts? I 
understand that attempts to apply Rogers' model to the industrial 
context by Rubenstein's group have been unst:lccessful. 

Aside from a brief discussion in the last section> the relation 
of diffusion to other phases of innovation and the innovation 
process as a whole is not covered. 

The very important aspect of diffusion does not come 
through. 
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r·~ISCELLANEOUS COr-iI:IE rITS OlI KRANZBE:-:G, et 0 ale 

n G II the two stimuli. 0 .mili tary requirements and economic profi t., 11 

tIhcse 2.re r_ot at the sane level of abstrnction, Nilitary is specific 

·violence pere..phernalia and protection against ito Economic is eeneral, 

~hen.peop want spears and bombs, production and innovation thereof 

beco~es profitableo Perhaps you could have a large category of cost­

reducing innovations for kno\-m corr~odi ties - pure sup-r.·ly side - and then 

r;!enti6n other denand categorieso Remember, NumDord paired Venus with 

!1ars (0 Once given necessities are cheaper, people 'want toys: Versailles 

fountains, "leird ,,:atches, color TV, snowmobiles, purple hair dyes and 

other aphrodisiacs (Afro-disiacs?), LSD. There's also an insatiable de­
mand . for li vine: longer '\o:i th fewer ailments. 

po 18. I don I t think you really want to be come involved in ~~ dis­

tinguishing "human" from "social" elements unless social becomes 

identical with the mere mechanized symbols in the mind of so~e pedant 

v.~hose cor ... cepts don! t really have much to do with people 1fo~ there. tt 

pp. 28 fff. It is amazing that this long historical section 

cites a.ll kinds of s tale cornballs and omits some of the 

people who really had insights into issues such as '-lhy China didn't 

make ito For example, _C;E;Ayres, Theorv of Economic Progregs o 

Instead merton, Weber, and Taw~ey are dusted oIf. Wnerels Veblen? 

The footnote presentation seems designed to disguise what literature 

has been dra'\om on. Schumpeter's main statements and their e=pirical va­

lidity are ignoredo Even wrong, he more important th~~ Sc~£ookler. 

As Vol taire said, to the dead '\o1e O"Y.'1l not respect, but the tr".ltho 

p.59 Even Acontio's patent was for a monopolyo r-ientionir:g wto got a 

patent for this or that seems a waste of sp~ceo More spece should have 

gone to Eachlup f E excellent analysis, 1-;nich probes dee r t::2-1'} this 

survey ~plies anyone haso 

p~ leo I:~ sure Nate Rosenberg will appreciate being ~ent~c~ec O~ 

th is p abe, bu t "Thy do it with such a bc.J;ali ty? Then or. p:t ::'05, you 

do it ag2inl Why not stick in Cool 

r _ '\o.~ork, UY1E:t1plo,'[h1ent re sul ts n? 

:frp .125-·6 Unlees your pii'~ece is to be ar!o.nymous, use tr .. € ?e:-3cn::2.. pronoun 

n In ( " r.:~.Y· u) in:' I . referring to your O1-m v;ork. 

pp. 126-152. Omit nIl the case E tudies~ 

p. l£~.I:on~t depcl1c.! on Landes for insights on Britc.ir~: ('to __ _ 



," 

Ho ssini's PaDer~ 
.l; 

ItS:; cbpy Sl;.ey eff\:ct CrlH' t all be the :~. fa.ul t of thet poor 
se cretary. Th::! t awful "goldmine tI sen tence on p') 13 can I t be 
!~er fad t., . I·'IG.ybe the paper has the bad luck of coming right afte!' 
Kra~lzberg'sc. In fact, it's not chop suey, just a stale rehash o 

On to Eaker; 

Sta! .. ts off fairlv \.:el1 , but uses phrases like "define a conceptuali­
Z8.tionH p. 4 If~l rather remain ignorant than learn from such 
style 0 

A problem "'!'ii th this and tte preceding paper is that the authors~,. 
aye describigg something 'Hith which they themselves don't have, 
any firsthand f&~iliarity, where they have done no previous 
researcho So they just condense and repeat what a lot of authorities 
have said in a kind of boring, obeisant ,-ray, like a schoolboy 1 s 
essay when he doesn' t knovr ,.."here the teacher stands. 

(unfortunately schoolboys in the US are less and less drilled 
in h01-1 to· yrri te an essay or anything else --Hhich may 'be part 

~ .... , of the exnlanation). . 
I ~; ... ~? -" ~, , 

I like the ideas of the various "Propositions, It but the "'tray they 
are expressed isstil ted and obscura!ltist. Why not IDCL1ce Preposition 
6,. as an example: 

"Superiors l*Telcome clearly relevant idee.s the most.1t 

Or does that make the point too obvious? No ~nnder academic social 
science is viewed by others with contempt o Does "non-relevant" 
convey anything that "irrelevant H doesn't? 

Tne final draft should not be written so that the reader begins to 
"londer whether in the big rubbish pile of y.Tordsthere is' indeed a 
needle of insighto 

p.35 Br1ght's classification of 1l...Y).certainties is a poor oneoEver~rthing 
is "behavIoral. 1t If"comnetitive actionsltare a kind of resistance 
to. change, t?1.ey should be nut together in a gener?J.category of "inter­
ference risks. 1Y uDemand 1I rfn.is:efoe~1sJlnon.Ymous with n cons1.u:n.er response. n 

There are lots ofHtimingrisks" besides obsolescence which actually 
is a technical risk - the pUIely technical featuIes are not goad enough 
given developments going on in the fieldo Whoever thinks Brig~t is 
the best '- or up to par - on this doesn't knOH the literature o 

po40 this is the sort of thing that is helpful: it's more than just an 
endless A said this and B said thato 

On the whole,tnere seem to be some meaty parts to this section of t~e 
study, vlhich should be clearly and forcefully dis~tingui:::hed frOITl those 
that are mere fraudulent academic wheelspinningo If the writero do not 
'Pc:i.r.:.t "this out ill tl-lis T'Evie .. !, they become pal"'t o.~' the pre-hl€::£;. i~:.s tecc. 0: 
helping with the solution, as the sayine goeso . 

P.56. Enl)!terations are rood, but should not all begin "lith the s,~~e 
1-:orc, "vari&ble s .... tr etc. 

In ,fTeneral the1'8 is too much det<-ti..i., J~' too !TIuch of an inventory of 
Llcdiocre, eva:l(~f::cent idetls and non-ideas. rIlly not survey in 8 ::.Cl'C ,~e~~~~"":' 
"-I.':,::r "trho does this sort of pseudo-research, y.:hc!'c, and 1<Thy? 
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Dear 1:e1: 

JULIAN D. lEBO. DR. ENG .• P.E. 
CONSULTING ENGINE.ER 

30 SUTTON PLACF. 

Vt:RONA. NEW JERSEY 07044 

TCLE:PHONC 201 2"'9·0125 

i'oC"~lbo-r ""II.:: 1 C'71 .;....;t "-' "-.. _ ,; , ~..."., 

I have been ov€;rHhelnled du.ring the past ·several days i.-rith 5 
p~pers on tho various Fhases or the i~~ovative process, as prepared by 
your Innovation rroject Tea..-rn. I doubt that I shall be able to r.:.ect 
the requested dea.dline of" Decer:lber 31, 1973 for r:r:/ comments on all of: 
tr:ese papers, but Hill tl"ly to e.o as much as I can before that t-:!:1e -
2..Lld. continue v!i th tl1.e rest durinG January 1974. ~he Christnas season 
is a poor choice :for deadlines, and I expect to be al.·;ay :fl"'OTI hor:~e ror 
a part of the season. 

starting "t·~i th one papal'" picked at randOTIl - ttThe Di.ff'usion rhe.se 
of' t.he Il"'-L"'1ovation Process II, by J.~orris l~i tzner, I -Has qui te ir,lpr'essed 
;,.:i th the enormous a--nount of H01~k he must have done, examininc the liter­
atare that involved 159 references. lJ. thOUGh I 2..r.1 sor:1eHhat reticent 
concerning :::ly c;.ualifications as a. com.:nentator on the subject, I run send­
ins herel·rith SOlile thougllts that occurred to me as I r~ad the paper. I 
SD.z.l1 list thCr:l in the order in 1-:hich they Cfu--ne to me "t-li tli the hope 
that they -v:ill be of" some use to you and your teem: 

(1) Pages 1 - 5 Listing the derinitions o~ dirfusion see~s to re-
s .. ~l+: m* C01'1 ":=>"1 co -} OY'\· .;,:", .::,.. ~ -1 f' f'i cu l +- .... 0 -pe""",c--'l"O e~ --:-"!.l ..... J... 1fd·j .C»-~u"";onH "'''e "ns ...... ... . ......J.v.u_ .s. ... :1 _lI ..!.....:. '-"____ _v v _ '-':"':'~.l.; ..L 1. • ..1. c;...u _.l..!.';;'..L ,Lio. (;;.J. :I 

as I lOlLYld ont le.ter in the author's conclusions.:l page 83. . 
( 2) _., Q - .r. *,. . if- - , C 1 1-age .1 - .1 8....."11 um ru-.1l.:...l2.r "t'Jl-r;n "Gne t:.er:r.t Lon-co ar_o Game 

.1.... If ..1-' 11. I . 1- J-. C 1 * 1 c70 c l' * L.!leory , __ even L.!1.0U[;_ 1·;as lnJ.on ve ar _0 l.n ; • lJome exp ~l1.a-":;J.on as 
to Hhat . it meCLTlS -;-;ould be he1 r:;i'ul. 

(3) :r·a.,G8 14 - Di.ffusion of technical ini'ormation by a. l~Qtional 
Institute of' ?ech:J.olo.sy 1::ould require compfu""1ies to sive up closely 
guarded secrets - it is doubtful that such an Institute1:;ould be success­
fOul. 

(4) PaGe 15 (and em~lier) - A good eX~lple o~ the dif~usion or 
of knoHlcdse lies in the many sui ts (:more than 600) that the -ini'a.71t 
6011 ~lelephonG Co:~pany had to brinG against infringers OJ...'"" its patents. 
f':;'~"1.US the tldiff'usion ll of technical information created a tirrle-col1sv .. :::ling 
D.!id expensive I:::-oble:;1 .forced u:r~·on the Bell Co~np[U1:l. 'J.lhE; profitabili ty 
the tel.ephone bu::iness uas tile Great attraction th8.t caused the atter.lpts 
of others to ~r·oi'i .. t at the expense of' the Bell people. 

T:"1e autho:r.~ seSilS to D.SSll:IC that ~l ~lnovation is free to be ad­
optee. by anyone. 7his is. not cenerally the case" 'uhon there lS a 
pcssibility or ~Qtcnt infrinCC1.lcnt. 

(5) FC.3 G 17 - I qv.cst;ion t!lG statcncnt t!lat :ft!:le rate oi' di.::.".:Lusion 
of an industrial ir..nov.:.tion is inversely re1ated to the size 0:1 tb.e 
··"'n"freot--'··lcnt rcc"·j ....... r.,.": +0 "'7'C~ ~·;""e· 'il;l"\ov~t;on:r 'r'oo"~ c~,-"'l"'~")le 1.*<"" -t.~ ... (\ -i'n-J ..... _\J ...., v ... · .~_.L. ...... "........ v U..... ....,,,:,,1. _ - ... - c,.;.. -...1 • .t1. w """'" .. -~.",.t- ..... ~ .. J.... _-

Eov2.tions .:Collo'.·:in;.=; the invention of the transistor; a bron.t c:::oun:: of' 



~ ~~ -.. ... c .3 ~1-.(~:1t l:~~S l'c,'':l:ircd to l-,ro\.~~ <.~ v ~. e i' tli~ 1.1 :,~ (; ()~:. L;,: .:.t; tro.[ ; :~ :7 , ;;;~(.I :-" ] . ~ l ,I. ,---J 

\- ~-::. ~ .. _-; ,.,7-':1" O.l~" r,~l"\-i ,; "'.!'j 0 -;1": ..... ..., _ .. ~.t- . -, , 0... c ... ~ v - _ ..... 

( 0) :: ~:~c=:; 20 Clnc:, 21 - ',niC :3(;11 8~,-s t o!";: i.~: U.21:i.c~\... ... () :lL'l j. t~ u:.;·.:; c1' 
::':mC'-"-2.tions, ccc::':'..!S 0 2. nell typo of ~ : !itehinL~ ~,~-~ ~C~-; l, fur' (;:':':-~ : !:'l(;, (;2..:!,r: G ~: 
t:;::, i~:tl~OCtUced.1:itl!out l(CGP:Ln~: in l:jjnd i':c r.!(_l~t ~:Or'~ = (;C.I:~ :p 8.tii)1:{ '.: ,~ ~.J.:. the; 
c':':is:;~~nG systC:~lS. G:'n.ciu2.1 phasin~ (Jut oi" the ol~~!.er ::-,:,-~tcr;~3 J..o.~:,; '~2.~,:(; ;-!. 

lO:lC period 0:;':"' -:lcars to tlCC01-;lrlish~ 
(7) rc.:;es 2L~ und 25 - Tne il:!portDnCe of ~;cci::l 2.Tld eth.:-!ic , t,i'.:C'E:;C~S 

of' ir.:...T10V2..tion llC:,s 2.1Hays been of p:::r 2:.f.10Ul1-'c i~" :I'ortf'~'"lcc. Z'1.C rc:.tc~ of: 
a.:ioption dope:!.Q.s upon the educ2.tion o-Z the people to bo a.ff'cctC0.; tbE;:' 
!,::.:st learn tIle ad.·.:C-.nta.:.;es bef'ore complate [;.c:.opti.on is ::12.de. 

( 0'-') f:' .... ::-C\ro '..>6 ona." ')7 1'" i."1")0"'-] cr; :' G O-r CcO":'"'C~~ c<" -1 co ,, -1 '-:"l\~ ~~"·'O-(>.L,,~.:.. - c:..;..J ...... ...> '- ~\.... '- ~ -- - •• - ...... 0 ' - -~ "--'- oJ --"-' .)..--:....r--J _l ' _;J _ v _____ v 
i!l t~l1e introc.l.:ction of" u[;picultural innovc:.-'cioD:-:>. 

(9) r2.;es 29 and 30 T~lis is 0.. boed expl~~ation of cl01a.yed irL."!o­
V2. ti -v-e developr.lents by the type of cane 2~tion t0a t lIas popular. 30:::~e 
l:orthuhile thouGh,ts on history 2.re presented. 

(10) - ')7 "'h '1 .£>" ,- ., 1 . . ~ab C j 1. e prOD_ewS OJ. lTlnove.:GlOnS C&USl!lG 0030 ...... eZCence 
of' skills jus t r.1e2..."YlS that a continuous prograr:l of training in ne",;; s1-:i11s 
is requ.ired. 

(11) 1-ago 38 Innovation ri~ust be acco:llplished Hi thout introducing 
u!lcert.ain-ty -- a..l1.J.;:iety 2-Yld fear. 

{-12} Page 41 Organic system of org2L"'1ization practice ~'10uld 
see~ best .for most iTh""1ovative cases" because , a person lJ01'kinG on one 2.S­

peet has -a better idea of bow his contributions are intended to be usedo 
.As 2.1l eX2...l1'!ple,,· in the "d.evelopr,len t or the eros soar s't·ri thing syste:-;l, the 
c..ppe.ratus 2J1d sys tems 1,-Jork 1'!ere l.ulder the sa..'i1e su.pervisory head" and 
coni'erences l·ri th all concerned expedited the developine:r:t. 

(13) Fases 45 and L~6 The problem of" "Hork alienation ill the stop 
is 'Hell crouGht cut; ' the dissatisfactions in the 2.utomobile inc.ustry, fop 
6):z'iple" h2..ve resulteci in strilre3 and in deliber2.te CJ.2.ri18.Ge to the :product. 

(14) Fages 50 - 55 Social netl:orks at: physicians used as an . 
eXaTriple, have a counter'part in Bell Laboratories I relations bc;t~-Jee~ 
scie:1tists 8-l1.d ehsineers. It is also a factor in cl·eatillb good I'e;~lin.:;s 
bet1-!een Bell Lflborc...tories technical people and visi tors, ,·:no f'requently 
rer:i.ar~( about !-lOlJ I:luch their visi ts have helned them. 

, (1'5) - Pase 58 Opini"on leaders can have enorr,lOUS influence in 
a.f:fecting th'e t;cnoral public. If a ne\'rsp~pcl'" , TV, or radio co:-;-:.~entator 
hc.s 2.. pl6asin6 - rncr..ner, ' he can lJield cO'nsiderablo influence on the , voti:J.g 
Fublic. . ~-!i tness th.e effect of' Father CouGhlin t s radio talks du!")ins the 
Depression years. '~~is cih have a. beneficial or a dam2giDG.eEfect. 

(16) rages 68 ~~d 69 ~vidence is given tnat hi&~er education 
a.l1d higher econor.!ic levels among society produce earlier adoption of' 
irLTJovations. illis is generally true for the accept~ulce of" advs.r!cea 
thouf~~t in fi6lds otner thill1 ip~~ovation. 

(17) General The author ' tellsllhat other people thin~: - 'not 
1':nat he thip..l:s, Hhich I suppose is 1·:.rhat this study :Ls I'Ol'. l~ture 
l\"ork" I 3UppC:: G.J 1·Iill bring out the viel!s of' the i\.u~hor. 

c.:.L.. .." 1 ' ~ . I'"t, . n .., .1_ "\., loJoTi1e lIy:poGrapnlca ..... errors arc present;, nuL. Dave l~-_OI'Ca. l,,~.:.e~I'l_ 

'll~is has tc:.l~en .far nore space (as Hell as tir.le) tha,.'! I, had 2..t 
ri.rst i:1.teTIded._ But I hone it Hill be of: some use, ~"'1cl is uhc.t ::'"CU 

r ... c.ve in nind. I III Hrite- a scnar2..te lettcl-' about; Fly EJC efl .... orts, OOCc.-'..lse 
I shdl not Le 2..ble to attend the SHOT r:eeting the latter r:2.pt of' t~is 
r. .. onth • . 

With best regards, 

lib-sascan
Rectangle
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COffiI!lents on Georgia Tech Harking Paper: The R&D Phase 

This should be read in conj unction 't'lith 'the marked-up copy of the 

paper. In making co~uents I will refer to the general assessnent 

questions: 

1) tfnat is the state of the art? or ~-rnat do we knot·1? 

2) HOt.f good is what \.fe know? 

3) tlliat are the gaps in our kno".o1ledge? 

4). What specific research should be undertaken to fill 'the gaps? 

1) What do l.fe know? This seems to apply most directly to a) literature 

selection and coverage, and b) definition of the boucds of the probleu area. 

In general the literature coverage seems very good.. There are a fe~-1 

missing references that perhaps should be looked into: 

Richard Rettig 
Charles Douds 
HI' C. Young 
Richard Barth 
Jack Horton 
Carter and Hilliams 
Charpie Report 
National Science Foundation 

dissertation 
dissertation 
dissertation 
dissertation 
various tvorks 

Project Selection 
Parallel Development 
R&D and }Iarketing 
Organizational Climate 

Invest~ent in Innovation 
costs of R&D 
data series on R&D e:<penditures 

The other important issue here is the definition of the bounds of the 

R&D process and thus the literature to be covered. .The first pages of the 

paper discuss the definitions of R&D and the subphases that it is 

conventionally 'thought to include: basic research;t applied ,research;t 
. 

devclopoent;t and engineering. These are not discussed in dcpth;t !:to,\·;ever, 

and possible altQrnative fr:.lmevorks are not goac into. On PQ.3e 4 it is 

said that an alternative cOllceptual fracte\.;ork, the Rubenstein idea flm-l 

illodel, will be'used. The use of this ~odel as opposed to oth~rs nust be 

~;upportcd;t since the model used to guide the assessm~nt t.rill h::lv(! a large 
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effect on the types of literature that should be covered and gaps in the 

research that would be discovered. 

Another bound implicitly set on the scope of the assessoent is the 

R&D process as. it occurs in industrial laboratories. Does R&D occur 

outside industry? Outside formal organizationa? 

2) How good is our knowledge? The issue of concern here is· developing 

criteria for judging how good knowledge is. My general reaction to the 

paper is that too often the research on which a statement in the literature 

is based is not evaluated in a meaningful way. Some hypotheses are not 

supported by references to literature at all. For example the work of 

Edwin HansfieJ.d and Daniel Hamberg~ both of whom are heavily referenced, 

is in need of more critical assessment. In the development of criteria 

for assessing project selection models it would be desirable to address 

the capability of the models in each of the following aspects: 

a) descriptive capability 
b) predictive.capability 
c) control or normatiye capability_ 

Much of the research referred to, especially in project selection and 

motivation and performance, seems to have originally been done in other 

contexts. This raises a question of the generalizability of this research. 

t~y is it felt that it is applicable to the specific issues of R&D? It 

would be useful here, I think, to classify the literature according to the 

context to which it originally referred, say, the industrial R&D laboratory, 

the Federal laboratory~ management science group, or university department. 

This would allow us to see what have been the SOtll:ces of data in the past. 

I imagine this could be easily pulled off of the computer and presented in 
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a table. More i8portantly, SOQe assessment of the applicability of the 

results from the3e various context to R&D is needed. 

3) ~-rnat are the gaps in our kno':"..Tledge? 

I have already mentioned that the gaps in knowledge that you unc.over 

lvill be heavily dependent on the model of the R&D process used. For this 

reason we need. an evaluation of the idea flow model aad an indication of 

the ways in which this affects the overall assessment. You are not 

consistent in the use of this model throughout the paper. Forinstance~ 

in discussion of Mansfield one must use his phase model: basic researcb~ 

applied research, and development. It seems both models (idea. flow and 

phase) have advantages. COQbining the two models in some way Day raise" 

some interesting questions. This might be.possible for you to do. 

There are some questions that were not addressed in the assess~ent. 

Part of the reason they were overlooked may be the particular model of 

R&D chosen to structure the assessment. 

1) Hotv is risk reduced as a project procedes through the phases of 

R&D? (I believe Hansfield addresses this in his latest book.) 

2) lfuat are the costs of R&D relative to other phases of the 

innovation process? trnat are the relative costs of the subphases of R&D? 

now does this vary from industry to industry? 

3) Hhat are the time aspects of R&D? 

4) \;That arc characteristics of p."1rticipants in R&D in addition to 

f:lotivation and perfornnnce? 

I.) t·nlat sl)\.~ci£ic research should bQ undertaken to fill th{! g."1ps? 

The research recomr,1cndat"i.ons seem to be unduly \.:ei~-:h::"!j in favor of 
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project selection areas. A set of criteria need to be generated for th~ 

selection of those areas wh~re research would @ost add to understanding 

of the overall ilUlovatioa. process. 

General' Comments 

The section on project selection is ~rritten in @uch more detail than 

·the rest· of the paper and can probably b~~ usefully condensed. 

If a recent state-of-the-art exists in a field, it should be referenced 

and concisely summarized. I do not think it is especially useful in this 

regard to append the entire 11ansfield paper.; 

Policy recommendations should be held to a minimum 7 since anotller 

part of this Program's activity is devoting full-time effort to studying 

the effects of policy on innovation and various policy alternatives. 

In summary, the strength of the paper is in broad literature coverage. 

There are problems, however, in the imbalance in favor of project selection 

models, and industrial R&D, as well as omission of areas such as project 

control. The main weakness is the lack of criteria for making important 

decisions such as: choosing. the model for guiding the assessment, judging 

how good the support is for statements in the literature, and judging what 

research needs to be done. The two models of R&D introduced may profit by 

being carefullY compared and contrasted~ and if possible~ their complemen­

tarities S110wn. Perhaps the research recommendations should be scored 

against some number of specific criteria. 
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\(fASHI~GTON. D.C. 20550 

November 15, 1973 

Professors Melvin Kranzberg 
~( Patrick Kelly 

Department of Social Sciences 
Georgia Institute of Technology 
Atlanta, Georgia 30332 

Dear Mel· ·and Pat: 

I have read all of the draft assessment now, except for Tarpley's section 
on "applicationlt which has not been received. This letter is to co;:wuuni­
cate to you soma of my thoughts regarding what I have seen, what remains 
to be done" aud the midterm progress report which should be coming in soon. 

As I mentioned on the phone, I noticed a tendency in the papers not·to , 
evaluate the support for statements found in the literature. The assessment 
should be more than a summary of what you find. This is som~thing that 
should be given more attention in later drafts. 

The length of the papers is the most noticeable characteristic. The final 
assessment must be of a readable length, so that people "trill --ead more 

. than just the executive sum:mary. Of course, Hel kno";-lS the limits of 
Technology and Culture, but we would hope that the total assessment be 
about 200 pages, but in any case no longer than 300 pages. 

'Accompanying this 12tter are'staff comments on and a marked-up copy of 
Norm Baker's paper. These should be read together. You will probably 
want to look at it before passing it along. I hope to send similar 
detailed comments on each of the papers. 

In addition to refining the assessment as it now stands, it is not too 
early to begin thinking about ho~v you intend to pull all this, including 
the papers by the expert consultants, together into an integrated assesswent 
of our kno'.-wledge of innovation processes. 

It is to 'be hoped that this project '\vill CaGle up l-lith a 't.;ay of looking at 
the innovation literature that makes sense out of it. Nmv that you have 
b2come intimately familiar \vith the literature, do YOt! feel that organizing 
the assessment by phase of the innovation process accomplishes this, or 
have you become at"arc of other possibly better ways of org.:lnizing the 
assessm.ent? In regard to the phase method of organization" are ph:lse 
distinctions reasonable and accurate? (Are they op~ration;'llly meaningful'?) 

i 
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lfhat are some of the problems with organlzlng the assessment this way? 
hlthough much of the literature falls into this kind of node, it is 

. aWkt"ard for handling works that deal ,,,ith several or all of the phases. 
Ho,\.; trill you handle the interfaces between phases" which S02e have 
suggested present the most difficult problems? 

It might be interesting to brainstorm some alternativ2 ways of organlzlng 
the assessment and investigate the advantages and disadvantages of using 
theQ. It might even be possible to use more than one schece in the 
assessment--one chapter by phase, one chapter by variable studied, one by 
research or policy questions such as those raised in our prograo plans, 
etc. One concern is that the present arrangement places too much emphasis 
on the individual phases, although attention is paid to the interrelation­
ships between the phases~ simply· because the reader sees the naQe of a 
phase at the head of each chapter. In any event your assessment report 
introduction should explain the framew'ork utilized, the rationale for the 
framework, and other frameworks considered but not used, and why. 

The output of the project is to be an integrated assessnent, as opposed to 
a series of partial assessments. The draft assessment you are ~vOrkLl.g on 
should be the basic foundation of the final report. ~fuatever the consultant 
papers have to add to.the basic assessment should be incorporated into your 
paper. The consultant papers should be treated as inputs to the asseSSQant 
and included in the appendices. 

I spoke to Mel about establishing criteria to guide the assess~ent of the 
quality of knowledge, of concepts, and of 'fhat research needs to be don.e .. 
The general purpose of this is to assure that the assessment is not 
arbitrary. It is probably not necessary to establish formal lists of 
criteria and instructions for applying them.. Rather it 't·rill probably 
suffice to make explicit your concerns in evaluating the literature-­
that is, to discuss what you felt was important in assessing the state of 
the art and how you approached the task. It is also critical that the 
assessment of what research needs to be done narrow do'tID to a relatively 
small num.ber of most immediately important things. (~.,enty possible 
projects 'for each phase ,;rill not do--tHo to four is. more like it .. ) 

I ",-TQuld like to receive a midterm progress report from you sOCl2time in 
early December~ so it ,;ull be possible for me to have so~e of our staff 
reviet-l it and come do"tvu to discuss it ,;.;ith you by late Decem.ber. The 
report need not be lengthy, about 25 pages plus appendices of the outputs 
to date.. It should cover tl7hat you have done up to this point and what 
you plan to do bettveen now and the end of the project, including a 
detailed outline of the final output. He are interested in ~"hat you 
have learned about innovation and the state of the art., tlhat your thoughts 
are on the form of the final assessment, and t.fhat you have a.ctually done 
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to date (number of abstracts, etc.) This is also an appropriate place to 
indicate hO';-1 much of the funds and time have been spent and ho~v this 
co:.'pares to your original project plan and any proble.uIs anticipated in 
finishing on schedule.. The midterm report and attached outputs will be 
sent to the same revietvers ~]ho participated in the external review of your 
proposal. 

The proposal specifies that a midterm report ,nIl be ~~de after the 
Georgia Tech assessment has been critiqued by the expert consultants. It 
appears, however, that these critiques ~Jill not be forthcoming until after 
the consultants' assessments have been received. Since you are already 
into the second half of the project 'ole ~.[ill have to acce?t a rridten:a report 
that does not include these critiques or only some of the~. This does not 
eliminate the need for the critique step, however, and you will be expected 
to solicit and incorporate consultant critiques into the Georgia Tech. 
assessment, as indicated on page 15 of your proposal. 

\'/e also e}.:pect that the consultants may want to make some changes in their 
papers based. on your aSSeSSilleo.t. As you recall, it l"as desired for the 
consultants' individual papers to build upon what you had a.lready done .. 

The midterm report ,,·Till not take the place of the Donthly letter reports 
llhich are specified on page 20 of your proposal. I have re.ceived only 
one to date. These documents are important as forraal indications of the 
progress of the project. They should be brief, indicating t.;hat has been 
accomplished to date, \~hat re~2ins to be done, unanticipated proble8s 
encountered, and ho~., resource-s spent to date co:npare ';.Jith the original 
plan. I e~pcct reports for the months August, September, and October by 
the end of this month. The month of Noveruber may be included in the 
m.idterm report. 

Th2 question of ,,,hether it Hill be useful to have a symposium on your 
research results in Hashington Hill reI!laiu open for a t.fhile. The utility 
of such a symposiuIil rests on the quality of your output, the fora which 
it takes, and the. aUdience(s) of primary interest. There. may be 
al:ternatives to a symposiu"Jl. The decision on T.,.[hich 'f,.jay to go \vill be 
ma.d~ after "t-:e have a better idea of 'Hhat the final product will lock like 
and, perhaps~ after 'f,ve see the coverage and response at t~e A-~\S ceeting. 

By the way, Pat, you asked about submission of a proposal on our FY 1974 
Program Plan. A proposal may be submitted at any time and 'rill be 
cGns~~cred in competition with others. Howev2r, a final decision will "not 
be mad~ until the output of your current project has been evaluated. Dave 
Roessner is in charge of our public sector activitie~, so you 1:13.Y \Vant to 
contact him. A brief st3te~ent of research interest is 3?pro?riate as th~ 
first step. 

Sincerely yours, 

--~-~(~~(! ~~~ /~ gc---
Nary Ellen Nt"gcC! 
o t fi...:~ 0 t N':1.tioaal R~D :\sst.~~;s;.'.ent 
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GEORGIA INSTITUTE OF TECHNOLOGY 

ATLANTA. GEORGIA 30332. 
."TP-lE",T or: 
lot... SCH:~CE:$ 

Dr. Simon Kuznets 
67 Francis Avenue 

- CClr'.bridge, Hassachusetts 02138 - - -

Dear Dr. Kuznets: 

October 26, 1973 

Please excuse my delay in responding to your letters of 
SepternQer 24 and October 15. I have been out of town on an 
extended lecture and conference tour, and then I wanted to 
digest the contents of your letters and also of your preli~nary 
draft on "Technological Innovations, and Economic Gro~th,.n 

First, let me thank you for bothering to read my lengthy 
-paper. As you real-ize,. these rough drafts are meant for internal 
consumption r and the final versions will undoubtedly be much 
different. In my case, I deliberately over-wrote in order to . 
include materials which properly belong in the .reports of my 
Georgia Tech colleagues, in the hope that they '-lill -eventually 
use some of my material in their o'\m papers. l-1y final version 
',-,ill be about one-quarter the length of the rough draft. 

I am glad that you both approve and find fault with different 
elements of my paper. (I find some fault with some things myself, 
and ~ intend to correct them in later versions.) You are right, 
"Ie do not intend to arrive at a consensus.. The subject is too. 
cOil'iplex to admi t of reconciling our differences, and any attempt 
to dQ so would resul t in mushy general'izations \.;hich \-lould be of 
very· little help to future researchers on this topic. If ours 
is to be a true state-of-the-art study, it must reveal these 
differences in interpretation, because they are a true reflection 
of our current state of knowledge. 

Not only vlill there be differences of interpretation 
betv7een the consultants and the Georgia Tech report, but there 
vlill also be differences among our Georgia Tech group and among 
our consultants. 

Some of these differences can be fundamental. For example, 
Jim Bright quarrels Vlith our definition of application in. terms 
of "first commercial introduction« II. He thinks that is very 
rlarrovlly cons tricti ve I and ignores a major aspect of innovative 
progress. It vlould exclude study of such "hard\-.1arc" as jet:: 
engines, racar, atomic energy, integrated circuits, the computer, 
nUI!'1C!ric control of machine tools I etc.; it \'lould also exclude 
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"soft'i. .. "'are" such as quali ty control, interchangeable parts ,moving 
assembly lines, \veather forecasting, and operations research. 
Bright states that this is so because these innovations were 
either initially supported through R&D by the military or other. 
government agencies, and second, the innovation was first used 
b~T the government or under government auspices. In other vlords, 

---. he quarrels\'li th the' idea of "COIThllercial introduction II because 
he believes that nan enormous amount of technical innovation 
can be traced to government support or experimentation." 

Although I agree with 3right that many major innovations 
were d~veloped under government auspices, I do not think that 
our study excludes them. vmile tve are r.1ore concerned "lith 
conuner.cial application, t,V'e are interested inb~e totality of the 
innovation process -- and that would include b~e military and 
governmental inputs.. In many cases, further innovation becomes 
necessary in order to transmute such innovations into the 
civilian economy -- and we are concerned t'lith both kinds. 

The important thing is not that Bright disagrees \·,lth our 
original definition -- we widened it to n application," y.lithout 
any restrictive adjectival modifier, in order to take cognizance 
of his objection -- but that such disagreement helps to focus 
attention upon a major issue in any conclusions He might reach .. 
Actually, upon several issues: If governmental R&D (military 
and othen"ise) is so important in innovative progress, hO~"l do we 
transfer these innovations into the civilian economy? What type 
of governmental R&D is most productive in stimulating innovation? 
In the absence of or decline of governmental support of R&D, 
ho ..... ' can we .best stimulate civilian R&D and its contribution to 
innovation? Etc • 

.. 
. Turning to the first section of yourprelimina)::'y paper, 

vlhich I have read i:ii th great interest (i t is nOVI being duplicated 
for perusal by my colleagues, and their comments), I note that 
you fall into the same trap as I do, even though you struggle to 
avoid~it. The trap is in the use of such terms as "marked advance," 
Usubstantial, If "major. II It is inevi table that ,..,e use such terms I 

but the fact is t.'at ·,lhile they sound quantitative, \'le are hard 
put to give them any numerical content. They remain semi­
qualitative judgments because we don't have any measuring criteria 
ot.~er than com.rnercial "success If (\vhich can perhaps be measured 
by a balance sheet, but that too is subject to conflicting 
interpretat·ions I • .. ,hich explains vlhy accoun tants and tax la\''Yers 
make such a good livingj • 

I have been perturbed by this question for many years nOH. 
By good friend and former colleague (when \ve \'lere both .at Case 
Institute), Russ Ackoff, used to argue with me about this problem. 
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As an opc~ations researciler, he wanted to give a 'numerical 
factor to instances of technological innovation -- but t-le could 
never agree on a measuring stick, or unit of measurement. I had 
basically the same argument some half dozen years ago with Bob 
Lekac'-1man at the ColuJi1bia University Seminar on Technology and 
Social Change; v;hen he proved statistically that the stealU engine 

,.- .. 'had had ver,] Ii ttle effect on Bri tish production (just as Bob 
Fogel used econon~etrics to do~-;ngrade the importance of the 
railroads in A~erican economic history), I challenged him by 
pointing out that production figures might not tell the whole 
story of the revolutionary impact of the steam engine on the "'lay 
in \·,hich people 'Norked, \'ihere they ';.vorked, and 110'V1 they worked. 

I suppose that such discussions simply prove" that economists, 
operations researchers, and historians tend to look at different 
aspects of the same subject, \'lhich is perhaps as it should be. 
In any event, J: a?plaud your attempt to distinguish among different 
kinds of innovation, to define "major" and "minor," and to outline 
difficulties in evaluating innovations and their impacts. 
Perhaps you Hill help me find some satisfactory ans'\ver to this 
question of quantitative-qualitative evaluation of technological 
change w'hich has been troubling me for so long. To put, it in 
Talmudic terms, j;TOU can be my economic Haimonides I offering a 
guide to this perplexed historian. 

1-!Kvl1 
cc: Patrick Kelly 

Sincerely yours, 

Melvin Kranzberg 
Calla':lay Professor of 
the History of Technology 
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Mary Ellen Magee 
11/30/73 

COMMENTS: Problem Definition - Ide;:} Generation 

The greatest shortcoming of the paper is the failure to 

answer the assessment questions listed on pages 9 -10, and to 

provide supportirig evidence for some statements. 

Another major problem is in your use of the idea flow 

model to guide the assessment. The same questions are raised 

as applied to Norm Baker's paper. Does the use of an explicit 

~odel of the process, depicting relationships. behveen activities, 

allow an objective assessm.ent of the field? What is the basis for 

" selecting one ~odel over" others? It is likely that im.portant 

aspects of the area of knowledge "vill not be covered by the ITlodeL 

There may be a tendency to preferentially report data that supports 

the model. One reader thought your paper carne over more as a 

defense of the model than an assessment of the field. He thought 

the idea flow diagram represented an ~ priori conclusion of what 

your findings would be. You :might consider making the model 

less explicit and therefore less determinant of the resulting assess-

ment. Use of the heuristic device must be justified. 

At one point, "problem definition-idea generation" is equated 

with creativity. 'Vas this the result of a literature search on the 

operational meaning of creativity, or how did you arrive at it? 
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Later (page 16) the phase is defined more as a process by \vhich 

technological capability and perceived needs or opportunities are 

synthesized into new products, etc. vVhat is the relation between 

the two definitions? Are they the same? .AA~ 

The paper should cover individuals as well as organizations. 

Deliberate creativity does not exclude the individual. Individuals 

are important in innovation occurring within organiz.ations. You 

shotlld cover what we know about the characteristics of creative 

individuals, such as inventors and gatekeepers. 

There seeIllS to be les s ·emphasis on the problem identifi-

cation than on idea generation. ProbleIll identification brings out 

the importance of the interfaces between the phases of innovation 

processes. As you suggest,. inputs are made by salesIllen, market-

ing research departments, production departments, etc. Perhaps 

more in your case than in the others, it is mistaken to limit the 
f\ 

.. )? 
Al Bean j....9 \Jt concept of the phase to the first phase in a linear series. 

points out that problems are identified and ideas generated :~ ~-\: 
p- ~,sJr 

throughout. the proces s. Sorne ideas and problems are alternat ives 

for each other; others are relevant to a particular stage of activity 

in the progres s of an innovation (for instance, ancillary technical 

problelns that rnust be solved in engineering a pilot plan1j .. Think-

ing of idea generation-problem definition as an rrinitial phase" is a 

result of taking the phase ITlodel too seriously. 
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There are major gaps in the literature coverage of this 

paper, that reflect \veaknesses in the other papers as \vell. The 

Georgia Tech group appears to be n1.issing the bodies of literature 

on marketing, product management, and new venture analysis. - -' ---- ~. ~ 

Some relevant journals are: 

Journal of Marketing Research 

Marketing! Cornrnunications 

Industrial Marketing 

Journal of American Management Association 

Academy of 1-Aanagernent Journal 

Sales Management 

Prorninent authors include Frederick vVebster, and .La,\vrence and 

Lorsch. An article pertaining to the "dual role of salesmen" 

(selling to the customer and persuading the company to tailor new 

products) is by Henry Pruden in the September 1969 Academy of 

Management Journal. For an asses sment of the leadership litera-

ture see the Handbook of Social Psvchology, 1970 edition. Dave 

suggests two works on rate of idea generation in organizations: a 

theoretical article by J. Q. Wilson in J. Thorrlpson, _~ pproaches 

to Organizational Design, and a follo""v-up empirical study by 

H .. Sapolsky in the Journal of Business. A recent article by 

Hlavacek and Thompson in the Journal of the American Management 

A sociation on venture analysis' should have a bibliography. 

One aspect of the area that is not covered is ho,"v variations 

in context (industry, technology, etc#) affect the definition of 

- 3 -



problems and the generation of ideas. 

You do not cover methodologies or measures used in 

the study of this area .. 

The style of the writing, especially in the introduction, 

tends to b~ wordy.. This must be eliminated in all the papers 

in view of overall length limitations .. 

- 4 -

I 
! 
I 
I· 
! 
I 
I 
! 

I , 
! 
! 



• 

HARVARD UNIVERSITY 

DEPARTMENT OF ECONOMICS 

CAM9~JDGE. MASSACHUSETTS 02138 

Professor ~elvin Kranzberg 
Deparmtmant of Social Sciences 
Georgia Institute of Technology 
Atlanta, Georgia 30332 

Dear Professor Kranzberg: 

November 19. 1973 

Many thanks for your letter of November 14th, co~~ent~ng on 
the first draft of my paper. I am glad to know that you find the 
~2 general content of the paper acceptable; and hope to profit 
from your specific ~~~3X comments in the revision ahead. 

Two questions in connection with the latter: (1) Do I have to 
worry about space limitations? In order to deal with some of the 
points more clearn, I may want to use mor.e space,' in moderation. Is. 
that all right, or is the paper too long already? (2) What is the 
submission date of the final draft? 

Enclosed you will find a few 'comments 'on your paper. D~ not take 
them too seriously, for some of them represent a different individual 
ssant on . the problerns--and therw would be natural disagreement. If 
just a few of them are helpful, I shall be content. 

I do hope to receive more comments on The first draft of my::! 
paper; but 'will understand i.f the pressureJ" of other concerns make 
prompt or even eventual response difficult.. Meanwhile~ I shall try 
to go through once more the remaining papers j but the cornments will 
be delayed. by a spell of idleneas over the Taanksgiving holidays. 

With beat wishes 

67 Francis Avenue 
Cambridge. Mass 021)8 

yours sincerely 

4-~- i..u-l lAffi 

Simon Kuzn9ts 
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.. Cornm~nts on Professor Kranzberg's 

Paper, The Ecology of Innovation. 
I.' #?j ~t.V-'j~":- _ 

In view of the pr~liminary character of the paper, ani 

lack of certannty as to how far revisions xa might already have bgen 

made, I am limiting my comments to the broader observations. They 

may not be helpful: and if so, should be freely disregarded. 

Introductory Section, pp. 1-11 

1. Here, and in the followings. section, it would help to make a 
sharper distinction than is draw'n, between invention and innovatio!a. 

Thus the m~thology etc. noted in the first few pages refers to the 

popu1a:t:i:a: notion of an inventor, or the population notion of what causes 

an invention. There is a separatern mythology on the- entrepreneur 

OE innovator. 
2. I have some difficulty with the phases listed on p. 9. 

E~en if" we admit the possibility of establishing the problem defL"1.it­
ion and idea generation, it is a point rather than a phase--unless you 

specify it further. The first phase suggested is-then betwtfen_ probl 

em definition-iNdea generation and invention; the second between invent-

ion and- ~~ D etc. Furthemore, R $ D is an institutional rather 

. than a functanaal concept--and may in fact cover invent~on and problen: 
definition. Presumably it is the develonment co~ponent that is meant 

here. I am commenting in the light of the ~± phase class~fica~­
ion used in my paper. And I would not .G:!:!;q reduce the importance 

of proper phasieg-~x because they are interrelated: they still represent 

important distinct segements in the significant sequence-thatconstit-
~ 

utes the innovation pnocess. 

II Theories ••• pp. 11-28 

3. Some of the theories cited refer to inventionf o:ehers to innov-

ation; and, of COUEse, all of them are far too simpl~. I wonder 
whether soma parts of this section could be absorbed elsewhere; and t"-le 

rest--which refer to obvious oversimplified hypotheses, often popular 
myths_ could be omitted. 
III Social Ecology, DP. 28-84 

4. This is a long and key section. The sequence followed is xnl 

from socia-cultural environment to economic incentives, to non-eoono~ic 

incentives, to institutionalization of socia-eoonomic demand, to diff~s· 
ion mechanisms~ There is a close rel~tion between the_socio-c~lt~z~: 

environment and institutionalization of socio-economic de:land; a!"!d I 

am wondering whether one could start with the economic incen~iv~s, -go 

on to the non-eco~omic incentives, then df!3.l with 
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vironment, including the institutionalization of the response. 

5. The section on diffusion (pp_ 79-94) approaches the p~o81e~ 

from± the staddpoint of mechanisms of trans~ission of infor~ation. 
But this is only ane as~ect of the diffusion~ poocess. Anothe~ asp~ct 

is the additional iearning and gain in productivity that occurs fro~ 

learning in the course.of diffusion--not by tr~~smission of infor=ation 

but E~ from learning by doing. The state~ent early in the section 

(p. 79) taat Uinnovatidn must be viewed as new'knowledge", should be 

qualified by adding that it is incomnlete new knowledge. 

IV The Technological Battkground, un. 95-126 
6. Here I am somawhat bothered by the discussion of the A~ relat­

ions between science and technologyxx (this reaction can be easily sur­

mised' :from discussion ~:fin several P?rts of my paper).. To be sure, 

many inventions wefe not dependent on antecedent scientific discoveries 

end many scientific discoveries were made without reliance on technolog­

ical experience. But from the. birth of modern science there has been 

an increasingly close inter-relation; and in terms of what might be 
called major invention clusters, the ro~ of science and technology 

d ~~ 4 ~L,.:..,."._-..... ,z.A 
and the feeback between the two (not dialectic in nature,. if by dia-
lectic we mean ~a movement by resolution ofcontra~±±~ dictions). 

In this bonnection I was much impressed by recent books by D.S,L. 

Ca~dwellx (I read only two, steam Power in the E~$hteenth Centn7Y, very 

good on James Watt; and From Watt to Clasisus. The first was publ-' 

ished in 196]; the second in 1971: and there is a third recent book, 
reviewed in a recent isSue 6f Science~. 

V Cases. pn. 127=152, 

7. I am not sure how much the cases add to the dmcussionalready 

presented. Given the necessary brevity of the discussion of each case, 
it is diffiQolt to go beyond the already familiar. If there is 

pressure for conserving space, this section would be my first candid­
ate for omission. 

8. With particular reference to the discussion of Watt (pp, 127-1)6 

there are a number of points that might be quarrelled with (pa~ticularly 
in the. light of the discussion by Cardwell). The pressu~e for Watt·s 

engine was far less real than is suggested: he w~s far more dep9nde~t 
upon antecedent science than tha discussion suggests; and th~ whole 

approach to the problem was essentially of an experi~ental sc~~~tist 

rather than of an inventor~. The scientific origins and Co~s2~ue~~es 

01 Watt' s stea::1Jl. engine arc far more sign ificant th3.n app::::!2.r.s :ro::i. the 
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1. Authors: Baker, Norman R. and James R. Freeland 

T 1 tIe: n Struct uring Information Flo~l to Enhance Innovation" 

Journal: Nanage.ment Science» Vol. 19, No. 1 

Date: Sept., 1972 

2. Scope (including process phase and context): 

The paper discusses information flow and researcher 
behavior during innovation. A mOdel of a management 
information system is structured. Critical proolems of 
information search arid dissemination. are ex~,rned. 

3. Methodology (procedural approach): 

The'paper consists of a data survey from several 
industrial research organizations and analysis ·of this 
data. 

·4. Previous \-Iork on lY"hlch based and assumptions: 

Assumption: A properly functioning research activity 
requires a periodic f10\'/ of ideas for r·esearchable 
problems as a necessary input. 

Previous \.;ork: Rubenstein, A.H. > "Organizational 
Factors Affecting Research and Development Decision 
Naking in Large Decentrali zed Companies n, Itlanagement 
Science, Vol. 10, No.4 (July 1964.) 

5. Major hypotheses advanced: 

The input of high quality ideas is a necessary, but not 
sufficient, condition for a research activity to 
function properly. 

6. Major Empirical Findings: 

(1) Ideas which were not submitted contained a signi­
i"icantly higher proportion of tJgood lf ideas. (2) 
Necessary conditions for generating an idea: (a) 
Recognitlon of an organizational need, problem~ or 
opportu..1'li ty 'Nhi ch is per'eei ved to be relevant to 
organizational objectives, and (b) Recognition of a 
means or technique by which to satisfy the need, solve 
the problem, or capitalize on the opportunity. (3) 
Technical planning techniques, such as relevance trees, 
can be a use ful source for tracing inform.ation flo~.,s. 
(4) Project selection and ~anpower planning is included 
in the process and the output from the.se subsystems 
~pccifies the identification and timing~ as well as the 
routing, for the inform~tion sources .. 



~.~., lor conclusions (and author's recom.rnendations for 
i~ther research and/or policy considerations): 

[.janag~ment science techniques can integrate description 
and methodology to structure behaviorally feasible 
systems of information flow and interation with the 
innovative process. Additional work is reconmended 
on parameter extimation> value measurement, and information 
source design. 



1. Author: Allen, T. J. and Cohen, S. I. 

'title: "Information Fla.-I. in R~search and Development Labora.tories" 

Publisher: Administrative Science Quart~rly, Vol. 14, p. 12 

, D3..te: f.1arch" 1969 

2. Scope (including process and context):. 

The flO¥T ofinform3.tion Rand D laboratories are vital to their exis-
tance. Tais article studies these flulTS in V,fO R and D organizations 
,ori th respect to internal and extermal flo';'rs of information. 

3. Nethodology (procedural approaCh): 

Tecp~ical communication p~tterns 
·modified socio.netric techniques. 
net"Torks in the tt;'TO laboratories 
relutions and ,·rork structure. 

in v'·ro Rand D labs. itTere examined using 
TIle structure of technical communication 

results from the interaction of both social 

4. Previous '-Tork on which based and assltr.lptions: 

Previous studies ha.ve shQl'IT the existence of special routes throug..lJ. vihich 
technical information most effectively enters the laboratory aZld travels 
;;:rithin a laboratory-. Based on studies of m9.SS commu.."lications (Lazarsfeld" 
Berelson" and G~~det, 1948, Kate ang Lazarsfeld, 1955, Katz, 1960, Colen~~,. 
Katz, and Nenzel, 1966), the existence of a 2-ste:g process was hypot!!asized> 
through \'Thich the average engineer Has connected by an interoe..diary to in­
formation sources outside of his laboratory-. 

5., VIajor hypotheses advanced: 

(1) In fluence, of org~~ization sturctures 
a)formal organization (management relationships) 
b)informal organization (friendshiD3 and social relationshops) 

(2) Technological gate 
a)lril1 be better acqua.inted than ot~.ers in the laboratory uith the 

scientific and technological literature. 
b )\fill rrI3.intain a degree of inforn13.1 contact ,·ri th men:.bers of 

the scientific a.Yld technologic3.l cO[Emunity outside of their mm 
laboratory. 

G. IJraj or empirical findinr,s: 

There is strong relo.tionshiI!~· in the se~.ection of injividu:.~ls :for scci3.1i::­
u.tion and the selections oJ' those for tei~lL"lical discussion.. The infol"m.~l 

ov.gn.uiz:J.tion is stro!l.gly related to the technic::tl discussion !let,{ork, but 
is t"or leGs in.t'ltlerrti~l in dcterclinin?, the fIm,;, oi' ciri tical ideas.. 1.1~& 

relation het\'I':!Cn form').l orG:.l.ni~::.Ltion ~ukl technic:tl co.::r:unication is· t!:t~ch 
::~r..lon~er th:J.!l ,·r:.1S evident ,·;i t.ll ini'ol',!Q.J. ocg::'l~i::~tt.ion .. 



I"~2.jor concllisions (and author's recor:1mendations for furth~r !'ese::.rch 
and/or policy consideratio~s): 

Gatekeepers help' significantly move ~~tents~ published ~ore p~pers and 
";"l(!re first line supervisors. Factors \-rhich influence t~e fIG''' of tech­
nical information should be understood a~d the value of gatekeepers should 
be recognized by Rand D managers. 



1. Author: Hitch, Charles 

?i tIe:· "The Character of Research and Developr:1ent in 
a Competitive Economy" 

Identifier: Rand Corporation Papers P-1247-1309 
(Q180.Al R37x) 

Date: 13 May, 1958 

2. Scope (including process phase and context): 

This paper discusses the criticism of ~~litary R&D 
management. It compares it to industrial (competitive) 
R&D ~anagement and dra~is conclusions .. 

3. I'iethodology (procedural approach): 

The article is mostly speculative and the author uses 
no rererences ror data or results he has brought into 
his argwnents. 

~. Previous work on which based and asslli~otions: 

No previ.ous 'I .. lork was mentioned. No assumptions 'f.'jere· 
stated; the article'was written purely from the author's 
observations. 

5. Major hypotheses advanced: 

3 each: 

(1) the organization.of R&D in the competitive economy 
is wrong 

(2) critics of ·military R&D are wrong 
(3) military R&D is different in character fron competitive 

R&D~ and call for different manageme~t techniques. 

6. Major empirical findings: 

(a) The quickes~ way to achieve many research objectives 
is to try multiple paths; (b) more duplication and 
waste of effort can be justified for high payoff or 
high u..t1certainty projects; (c) the cheaper the multiple 
paths, the more should be tried; Cd) predictions of 
results of R&D are highly unreliable, research should be 
carried through; (e) the person qualified to choose a 
direction of research is the one doing the research; (f) 
the best incentive for research is conpetition. 



7. l;Ia.j or conclusions (and author t s reconrnendations .for 
further research and/or policy considerations): 

The problem in managing governmental R&D is not hot-; to 
suppress competition, but hO\>T to divert it into £ilore 
productive channels. 

The first hypothesis was rejected, the second was 
considered partially true, along with the third. 



1. Author: Edwin Mansfield 

Title: uThe Speed of Response of Firms to He"" Techniques'! 

Journal: Quarterly Jr .. of Economics 77: 290-·311 

Date: Nay 1963 

2. Scope (including process phase and context): 

The paper examines the factors that influence the diffus~on 
of an innovation and the characteristics of the innovative 
firm •. An examination of the results is made in light of 
the industries concerned. 

3. Methodology (procedural approach): 

A spec~ic model is generated to evaluate the innovation 
response period. Data were collected regarding fourteen 
innovations in the bituminous coal, steel, bre~'ling.)and 
rail~'lay . industries. 

4. Previous "Tork on \'Thich based and assumptions: 

Since Schumpeter asserted that a successful innovation 
is follo~1ed by a host of imitators" much ~'Tork has been 
done in this area but little in the specific areas 
Nansfield examined. 

5. Major hypotheses advanced: 

Hypotheses are presented regarding the effects of 
various factors on the lingth of time a firm waits 
before using a particular technique, fourteen major 
innovations are exrunined to discover the firm's rate 
of response and rate of diffusion" and the extent to which· 
innovative leadership is concentrated in a relatively 
f'e1.v :firins. 

6. I.JIaj or empiri cal findings: 

The results suggest that the length of time a firm 
waits to introduce an innovation tends to be inversely 
related to thef'irmts size and the possible profitability. 
There seems to be no concentration of innovative leadership 
in the industries examined. There was no tendency 
for the length of time a firm waits to be inversely 
related to its profitability;) its grotvth rate or its 
liquidity or directly related to the age of its president 
or its profit trend. 



" :--

7.. Ha.jor conclusions (and author's recommendations i"or 
further research and/or policy considerations): 

The proposition that the speed at ~'lhich a firm responds 
to an innovation directly related to its profitability. 
With a constant profitability it is more likely that a large 
firm will use the innovation before a small firm. The 
assurnpt.ton that innovative firms consistently are the 
first to use the innovation was not validated. 



1. Author: Joseph Ben-David 

Title: JrRoles and Innovations in r:ledic1ne" 

Publisher: American Journal of Sociology> Vol. 65 

Date: Hay, 1960 

2. Scope (including process phase and context): 

The function of the professional society is examined to see ho', .. it 
affects the innovative potential of individuals. 

3. Methodology (procedural approach): 

liledical researchers and clinical practitioners in countries where 
the careers are differentiated are exaillined to estimate the possi­
bilities of practitioner research and the kind of cow~unicatlon 
that exists between the two roles. The careers of prominent medical 
researchers are examined to see how the role differences affected.the~. 

4. Previous work on '''hich" based and asslli'llpt1o!1s: 

The rererences . used in this paper include: S. C. Gilfillan, The 
Sociology of Invention; R. H. Shryock, American Medical Reserach­
Past and Present, and A. Flexner, Universities: American~ English, 
German. 

5. Major hypotheses advanced: 

Specialized research personnel working in autonomous and affluent 
scientific organizations may be the most efficient method in promoting 
rapid scientific growth when a good idea is at hand of ho~ to explore 
a series of well-defined phenomenon. 

6. Major empirical findings: 

In the long run, the kno~'Tledge gained from a . limit.ed range or problens 
may diminish. Increased producti vlty c&.~ folloN only by shifting 
attention to new problems and using techniques to explore them. 
Professionalism of research does not~ln itself decrease the chances 
of innovations by outsiders. Theorectically it increases the cha~ces 
since the more differentiated the area, the greater is its likeli~ood 
of role hybridization. Closed academic systeRs such as the German 
school, tend to lose efficiency since they are reluctant to explc~c 
those marginal innovation opportunities in which there is a risk of 
losing status. 

7. Najor conclusions (and author's recommendations for further resea~~h 
and/or policy considerations): 

None. 



1. Author: Mansfield, Edwin 

Title: Chapter 4;, "Innovation and the Diffusion of 
New Techniques" 

Identifier: in Technological Change, by Edwin Mansfield 
(\~. W. Norton & Company) 

Date: 1971 

2. Scope (including process phase and context): 

Using industrial experiences, the author discusses 
several topics involving innovation and the diffusion 
or new techniques. 

3. Methodology (procedural approach): 

The author uses case studies and other references to 
back up h:l.s discussion. 

4. Previous work" on which based and assumptions: 

The author states, that .nan invention, \-Then applied .for 
the first time" 1s called an innovation. 11 \'lith this 
definition" his discussion begins, supported by several 
references?to case studies and data surveys. 

5-6. Major hypotheses advanced/Major empirical findings: 

There are 12 sections in this chapter~ and each one 
contains an hypothesis and empirical findings. 

Section 2: How long is the lag between invention and 
innovation? The lag varies from industry to industry. 
Mechanical innovations appear to require the shortest 
time interval, with chemical and pharmaceutical 
innovations next. Electronic innovations took the most 
time. The interval appears shorter when the inventor 
attempts to innovate. The lag has been decreasing' 
during the period 1885-1950. 

Section 3: What factors should a firm consider in 
deciding whether or "not to innovate? The firm should 
estimate the expected rate of return, risks involved 
in innovating. 

Section 4: "To what extent do new firms, firms in other 
industries, independent inventors, and universities 
play a leading role as innovators or as sources of the 
ideas underlying major innovations? The older industries 
have difficulty in developing and introducing ~ajor in­
novations because they are fragmented into many small 



firms, they are committed to present methods and 
machines~ and they spend little on R&D. 

Section 6: Once an innovation has been introduced 
by one firm.., ho~'1 rapidly does its use spread? The 
diffusion of a new technique is generally a slow 
process. The rate of imitation varies widely. 

Section 7: What determines an innovation's rate of 
diffusion? Four principal factors seem to govern the 
rate of diffusion: (1) the economic advantage of the 
innovation over older methods or. products, (2) the 
uncertainty associated with using the innovation when 
it .first appears, (3) the commitment required to try 
out the innovation, and (4) the rate of reduc.tion of 
the. initial uncertainty regarding the innovation's 
performance. As the number of firms in an industry 
adopting an innovation increases~ the probability of 
its adoption by a nonuser increases. The expected 
pro~itabl1ity of an innovation is directly related 
to the probability of its adoption. For equally 
profitable innovations, the probability of adoption 
is smaller for innovations requiring relatively large 
investments. The probability of adoption of an inno­
vation 1s dependent on the industry in which the 
innovation is introduced. 

Section 8: What are the characteristics of firms that 
are relatively quick or relatively slow to begin using 
new techniques? (1) Large firms are quicker on the 
average to begin using new techniques~ (2) The higher 
the expected return from the new technique~ the quicker 
it would be adopted. (3) There is no close relationship 
between a firm's rate of growth and the rate at which 
it adopts a new technique. (4) No close relationship 
exists between a firm's profit rate and the rate at 
which it adopts new techniques. (5) There is no 
evidence that firms with younger management personnel 
might be expected to adopt a new technique more 
quickly. (6) The effect of a firm's liquidity on its 
speed of response 1flas not statistically significant. 
(7) The effecfs of a firm's profit trend was not 
statistically significant. 

Section 9: At what rate will a firm, once it has 
begun to use a ne~'l technique;, continue to substitute 
it for older methods? The profitability of &~ inVestment 
opportunity stimulates a firm's speed of response. 
Small firms were quicker than their larger rivals to 
substitute the ne\'T technique. The age ofa firm r s 
equipment and its -liquidity also determines its 
response to lmplementin~ new techniques. 



Section 10: Characteristics of firms which adopted 
an innovation more quickly are: they were larger than 

. average, the pres1dent had more education and was 
younger. 

Sections l~ 5, 11, and 12 were introductory or case 
descriptions. 

7. r·1aj or conclusions (and author r S recoTrl,l.'Tlendations for 
further research and/or policy considerations): 

The author states that-no single case study can 
represent all the new developments that are shaping 
the nature and evolution of our economy. The examples 
he presented should provide insight into the process 
of: technological change. 



Assessment of significance and relevance of this item: 

This chapter covers many significant factors affecting 
the dlrrusion of innovations through an industry. 

Hajor recommendations (concerning this item): 

The results as stated should be substantiated by other 
references and used as part of our project report. 



1. Autnor: Utterbacl':, Jar:'!es :-1. 

rIi tIe: H Irlonovation in i!ldus try and the Dlff"u3io.:1 of 
Tecllnol°'bY'" 

Identifier: WorkinG Paper, Graduate School of 3usines3, 
Indiana Gniversity; Bloo~inGton, Indiana 

Date: June, 1973. 

2. Scope (including process phase and context): 

The paper 1s a state-of-art survey of the factors ~'!hich 
influence the process of innova~ion in orGanizations 
including org~~izational environncnt, acceptance in 
tile market3 and diffusion of technology. 

3. iYiethodology (procedural approach): 

The autrlor conduct s an exhaus ti ve search of' the relevant 
Ii teratu..t:e and attempts to sUI.n::arize and inte~rate the 

.. 1 l' .......... :;. numerous eIilplrlca resu"ts ana n:-IPOiJpeSes recarG.l::g 

4. Previous work on \·rhich based and assu:nptior:.s: 

Since the author conducts an exhaustive literature 
search, there is no specific previous work on ~hich the 
arti ele 15 based. The focus is on innovation flo~·,,;) 
particularly the flow of infornation releva~t to 
innovation. 'J.'he authop's underlying assUJ."TIption is t!1at 
the potential of any firm for technical inno·'a"Gion can 
be considered as a fLL'1ction of the eccnor:lic" social and 
political factors -of its enviro:1ment as ~ .. !el:!.. as the 
state of developr~!ent or technoloi~Y and i!1fornation 2.bout 
relevant technology.· 

5. Major hypotheses advanced: 

The article has a number of hypotheses~ -includin~: (1) 
barriers to "flows of people and informatio~ betwe~n 
the firm and :Lts environrJent -will li8it its 1·:no~.\;ledG2 of 
needs, technologies, and policy incentives; (2) the 
firm's resourc2s, personnel, co:~r.lunic::ttion flo· .. :s.) c..tld 
decisio~ proce:.:>ses Hill detel'mine the extent to ~';hich the 
firm's innovation potential i~ realized; (3) as u~c~r­
tainty faced by the firn incr'~~3cs, its n'2C(: for 
soecia11zation to deo.l ,,'fit:l v:::'l'iolI.0 facet~>::)f" ",3 
..... :lVl· ...... 011·-It" ... nt .. r·ill ¥ll""o l·)''''cr,::,,''l"·'"·· \'4) 0' ,..·:.,.!'l'li'":'·~L...;or'·"ll "1.t'"1.J"l _C#.. ..... 1,1, ""'" J. IIroV.... ~ <.J... v .... 1 _ i....1..:..l c.: , .t... '-,_.... _ ............. v...l.... .. ,.. .... _ _ • __ _ 

spatial bonds affect eouLriun:Lcation an:i Int:2~ .. r)2.~1()!l a-:;:Q~~C~ 
functlon:3 and betl'jeen pL1ClS8G it ... tl!2 ianovat;',)!1 Pl'OC2SS; 



(5) t:10 probability that a gi ve:1 .fir;:;. ~Till adopt an 
Innovation increa3es ~'[lth the proportion o'f c:;:npetltors 
already adopting and l:lith ttle prof"itability ot ado.;1tio~.J 
but decreases Hith increase in the requi!"ec. inveztn:::nt; 
(6) the .firffi's ability ~o absopbthe co~t or a ~ron~ 
decision is also an imoortant con3iderat~on in adonticn 
of an innovation; and ~7) in addition to £lo~ of -
innovati ve output, skilled per30ns and techc~ical infor­
mation rlow froe the firm and becone involved ~n the 
creation of additional innovations and spin-o~r firms. 

6. {"lajor Em;>lrical Findings: 

Because" of the scope of the paper there are a large 
nwnber of empiri calfindinfjs reported inc.ludinb: 
(1-)' market factors account for 60-80;; of' iw~o:rtant 
innovations \·ji th the rerliaind'2r accounted for by 
response to new technologie~; (2) short-terc profit 
and marlcet pressures stir.!ulate innovation; (3) Clost of 
tile ideas successfully developed and im.pler .. ~ented by 
any firm came froln out side the firm. includi~[:; innovations 
\'Iholly adopted from other fir~Ll.3; (4) the cost of the 
adopted innova~lon was about the same as the cos~ of 
-developraent of the original innovation; (5) larger fir.i':1s 
do not ·seem to" develop a greater proportion o~ innovations~ 
relative to ~heir market share, than snaller f'irns; 
(6) there is a substantial laG, 8-15 years;) oe"ti.'ieen" 
generation of technical information and use in.an 
innovation and 1-7 year3 to brinb the idea i:lto first 
use; (7) basic research does not seen to be a signifi-
cant direct source of innovation but its role is in 
continual reinforcement and u~<lerstand.!.n3 of' t.!"!e 
implications of applied ~'J'ork; (8) people at: all levels 
of education have generated successful innovat10ns; 
(9) personal contacts, education, and experier-cc consti­
tute the primary inforr.1ation sources used. in originating 
ideas for innovations j (10) COi:a7iunicat Ions :·;-:lich. ctre 
ilaportant in Generating ideas are oft~n by 30020ne 
other than th~ idea ori3inator; (11) nost or the 
information used in probler.l-solving coraes from. ngate­
keepel"s" viithin the firm; (12) the cost and dirficulty 
of achievin.c intesration increase as specialization 
"increases; (13) project havin~ slack resources tended to 
have better technical outomes; (lJi) dil .... fusio::1 of 
innovations is a multistep rIoH startinc -;,;i:;h a fe:'1 
infJ.uential "individuals; and (15) nzpin-off~t firr:ls are 
a function of the environh1cnt hoth insi~e ::l~"':.d in the 
:.:t.r~"!a of trlc f1incubatin:..;!1 orca.niz3.tion ana o~-"te!l S"C3.:-t 
f1"or.1 i.";ovcrn!J(~nt contract sUPDOJ:'t. 



7 .. i-raJ or conclu3ions: 

Pa~t \-Iork in the study of innov2.tion in ind:.ls~r:i and 
tne diffusion of technoloGY has bee:! of a de3cripti7e 
2.nd non-cw~ulative nature. As a result, there a~e 
difficulties re~ardin~ comparability of results and 
bias in the samples :-rhich form the ba3e for tile 
er:1pirical flndin63. There is a need for an operatio~2.1 
model to account for interfirm and interindu3try 
differences and for the developr.!ent of ,COmm8r1, definitio::!s. 
He".'i methodologies such as Campbe 11 r S Hq uasi--2x~e!"ir:le!':t s If 
m~st be applied and utilized. ' 



'. 

8. Assessment of siCnific<1nce and relev~nce: 

::lhis is an ex.cellent sU,:ilmary of a literatu,::"'2 directly 
relevant to tile proj ect obj ect i ves.. It zhOti.ld assist 
us in obtainin~ a perspective of thi~ area of co~cer~. 

9. l';Iaj or recorr.nlendat ions (research or policy): 

Research, opportunities abound in the nodel building> 
derinitional> and methological area relev~~t to, 
innovatio~ and diffusion. In addition, there are a 
nUJ.'1lber of hypotheses ~'lhich could oe tested. irically. 
Little literature exists involving adoption dzcisions 
by ·:firras .. 

Policy recorm~lendations include: (1) goverr!::-~ent-he1d 
patents and technical reports are seldon used in a 
commercially or socially important application other 
than the specific one addressed; (2) channels of 
COiiUnurlication \'11 thin and bet~'leen firr:?s· should be en­
courageu to stimulate innovation; . (3) innovation can 
be encouraged by' increasing payoff or QY rec.ucini:,; 
risk; and (4) strategies or policies which enhance 
market opportWlities t'!lll be more successful than. 
technology "push" strategies or policies. 



1. Author: Salter, W.E.G. 

Title: Prod~ctivlty and Technical Change 

Publisher: rEhe Dl1:i versi ty Press ~ Cambridge 

Date: 1960 

2. Scope (including process phase and context): 

The book is primarily ~oncerned with productivity within 
an industry and with factors which influence productivity_ 
The particular focus is on the relationship between 
product~vity and technical change. 

3. Methodology (procedural approach): 

The author conduct~ his investigation in two sections: 
(1) theoretical analyses based on assumptions and 
mathematical analyses and (2) statistical analysis 
of data published by both U.S. and U.K. governraent bureaus .. 

4. Previous work on i.'lhich based and assumpt:l.ons: 

The work is based on previous work by economists on 
the question of productivity_ The basic ~~derlying 
assurnptions are three: (1) productivity has ta~cen the 
central place of discussion and investigation in econo-
'roics; (2) the major problem of productivity analysis 
is the absence of a suitable theoretical framework in 
,.,hich to organizekno\Alledge regarding productivity; and 
(3) continuous disturbance and slow adjustnent are 
essential features of technical change. 

5. r:laj or hypothe,ses advanced: 

The following relevant hypotheses are advanced: (1) two 
main forces shape the flow of new techniques (innovations) 
expanding technical knowledge and changing factor prices; 
(2) the main influences determining movements over tine 
of best-practice productivity in individual industries . 
are rate of technical advance, opportunities for factor 
substitution, and changes in relative factor prices; 
(3) in addition to the availability of new technology, 
the delay in the use of the new technology also influences 
the impact of the technology on productivity; (4) the higher 
the rate of replacement investment, the more rapidly are 
the new techniques brought into use; (5) the rate or 're­
placement in an industry is a function of relative prices 
of labor and real investment and of. standards of obsolescence; 
and (6) technical advances are more likely in a growing, 
ver~us contracting, industry. 



.. 

6. Major empirical findings: 

The following empirical findings are based on 1924-50 data 
published in the U.K. -and supported by 1923-50 u.s. 
data: (1) unequal increases in labor productivity 
(\.zithin an industry) have not been accompanied by 
unequal increases in earnings; (2) industries enjoying 
rapid rates of technical advance and the realization of 
economies of scale are able to achieve falling relative 
prices and high rates of increase of output; and (3) 
structural changes in an industry are a response to the 
changing pattern of costs and prices resulting from 
uneyen rates of technical change. 

7. :r.1aj or conclusions (and author's recomr.:r.endations for 
further research and/or policy considerations): 

The major conclusion 1s that variation between industries 
in the extent of increases in labor productivity can be 
explained primarily by the uneven impact. of three 
influehces:(i) improvements in technical knowledg~, 
(ii) potential. economies of scale and the extent of their 
realization, and (iii) factor substitution. 



p 
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Assessment of significance and relevance of this item: 

The book is marginally relevant; however, the conclusion 
regarding labor productivity in an industry could be 
significant. 

Ha.ior recommendations (concerning this item): 

Two re~earch suggestions can be drawn: (1) there is a 
lack of knowledge concerning the rate of technical 
changes· relative factor prices, best-practice productivity 
and the competitive structure of various industries and 
(2) there is little knowledge regarding causes of in­
creased labor productivity_ 

The- conclusion relating labor productivity and technical 
change s~ggests opportunities for policy. 



1. Author: \V. Rupert 1\'I3claucin 

'if itle: "The Sequence from Invention to In..'1.o~/ation and its 
Relation to f"::conomic Growthlf 

Publisher: Quarterly Journal of EconomicsI' Vol. 67 (l953), pp. 97-111 .. 

Date: 

2. Scope (including process phase and context): 

Deals \vith propensity to develop pure science, to invent, to innovate, 
to finance innovation, and to accept innovation.. Context - American 
industry. 

3. Methodology (procedural approach): 

Case studies and speculation •. 

4. Previous work on ,:vhich based and assumptions: 

Based on Schumpeter and fol1o\vers including Bright, Schoville, 
Bishop,Vanderlnoulen.. Also cites Roston and Gilfillan. 

5.. Major hypotheses advanced: 

That the process of technological 'advance may be broken into 5 
climates which may be more measurable. 

6. Major empirical findings: 

There ~re important variations between regions and cultural groups 
in propensity to accept innovations. 

7. Major conclusions (and author's recommendations for further 
research and/ or policy considerations): 

Suggests 'ways in \vhich the 5 listed propensities might be measured. 
Suggests a need for technological forecasting and attempt to achieve 
optimum development rates by deliberate intervention.. B21iev"es 
pur science is more important than Schumpeter perceiv-ecl. Suggests 
a need to analysze different innovations over time and in d~pth. 
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QUARTERLY PROGRESS REPORT NO. 8 

Training Project No. T-900227 

IISolid Waste Technology" 

April 1, 1974 through June 30, 1974 

Georgia Institute of Technology 
/// 

Atlanta, Georgi~ "~0332 

General 

This report covers the eighth quarter of the extension period 

of the project originally commenced on July I, 1972. It 

coincides with the spring quarter at Georgia Tech during which 

the second of two formal courses in solid waste technology was 

presented and the trainees initiated their special research 

projects. 

Program Description 

"As detailed in the grant application, the ~rogram has been 

devised to provide opportunity for specialized training in the 

technology of solid waste characte~ization, collection, 

transport and disposal. The effort is accomplished with a 

flexible core curriculum compleme~ted by adjunct courses, 

seminars and special problems. Students enrolled in the 

program have completed the formal courses and engaged in their 

research projects. 

Special topics selected by students participating in 

the program include: 

"Sanitary Landfill Stabilization with Leachate Recycle 

and Residual Treatment" (Supported also by EPA Grant No. R-801397). 

'''Stabilization of Compacted and Noncompacted Refuse in 

Natural and Saline Water Environments U (Supported also by a 

Whirlpool Corporation Fellowship) • 

"Biological Treatment of Solid Residues from Hatchery 

Operations ll 



,... 

"Separate Carbon Adsorption Treatment of Leachate" 

"Use of Clays for Attenuation of Leachate Pollutants" 

"Anaerobic Stabilization of Solid l'lastes from Produce 

Markets" 

"Feasibility and Acceptability of Waste Paper Recycle in 

Large Metropolitan Areas" 

Trainee Participation and Program Accomplishments 

The follo\ving trainees have participated in the program 

during this report period: 

Student 

Mark C. Boner 

Ralph R. Bouton 

Charles N. Crandall 

Edgardo N. Martinez 

Charles L. Simmons 

Degree - Date 

14SSE - September 

MSSE - September 

MSSE - September 

MSSE - September 

MSSE - September 

1974 

1974 

1974 

1974 

1974 

Through their courses and special problem research, all 

trainees participate in solid waste laboratory and field projects. 

The normal student course load is 15 hours per quarter and most 

students complete their programs in 12 months. 

The program director has been involved in several solid 

'waste oriented activities which,. including progress on an EPA 

supported research project on leachate treatment and recycle 

and assisting EPA on a position paper, has resulted in a presen­

tation at the ASCE Specialty Conference at Penn State and a 

scheduled presentation at the International Conference on Water 

Pollution Research in Paris in September, 1974. 

Administrative Actions 

The program has continued to provide graduates who are 

functional in the solid waste management area. However, the 

phase-out of EPA support will probably adversely effect the 

productivity unless other avenues and sources of support can 

be developed. Such sources are presently being sought with some 

limited success to date. With 'the previous support of EPA, the 

program at Georgia Tech has developed a strong base which hopefully 

serve to advantage in the future. 

Frederick PohIand 
Project Director 


