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Ddinitioll of Terms

Everything said he: e i~ 111 the context

of fcdcr a llv funded R 8:. D. no matter

who the performers of R 8:. Dare.

Technology utilization in t;-'i~ aruclc

refers to the application of R&D rc­

suits [or which they were intended.

This is in contrast to tcchnolcg y trans­

Icr. which refers to the a,'rlication of
new technology to purposes other than

those for which it was originally in­

tended (3). For example, the applica­

tion of defense R 8:. D results to water

pollution control would be convi.icrcd

as technology tr.m-fcr in the context

of t hi-, article. hut the application PI'

water pollution R S: l) reslJ!h 10 water

pollution control would he considclTd
41''; tcchno lt)t!Y, lJlili/~I:i()n.

Tcchnoiogy transfer, .i-. dc:fi:led

above, ha-. problems of it-, own which

I will not discuss here (4). What [will f
discuss is tcchnnlngy ut iliz at iou by in-'

dustry, when the R & [) h.». been eli­
rcctxl toward civili.ui use but paid for
hy the federal government.

he purchuxcrs of apl,lic';\liu!]-; of rClkral

R & D rl'sults have ['el'n unul-lc to find
a manufacturer or supplier willing to

usc the desired new technology.

Thus it is evident that federal re- ~
search administrators must attempt to k
stimulate the application of federally 7J\
funded, civilian oriented. R &. D results -.

without relying cntirclv on federal pro-

curement for the applications. Some

administrators may sec this as a trivia:
task to be relegated to the "free work-

ings of the markctpl.icc" and. when

confronted with situ:l~,ons in which

there is ample technical knowledge hut

an unfilled g;'p between a public need
and a public market. they will seck

refuge in funding xtu.iics of "imperfcc-

tions" in the free workings of the mar-

ketplacc. Others rnav see this as an

.. impossible task without federal pro­

curement of 'some sort. lIovvcvcr. the !
civilian oriented I'cdc r. lI rcscaren 11udg- .
cts -iifC1:li'ge enough I «bout $7 hillior,
(or fi'ocal year i CJ(5)"iOr it to be worth

exploring the ;i1f·~n1:nives.
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use. Similarly, the results of R& D that

were federally funded for the National

Aeronautics and Space Administration

(NASA) were promptly put to use for

NASA's own applications through pro­

curement. However, the application of

NASA's R&D result, to civilian pur­
poses was a diflcrc nt situ.it ion ulto­
gcthcr. While required by ba-.ic ;s,'r\ SA

legislation, such application did not

take place naturally to any great ex­

tent (1). Because it was recognized

that deliberate effort would be required

to bring about civilian application of

this R&D, the Technology Utilization

Division was established as a part of

NASA (2).

During the 1970's and I 980's, in­
creasing amounts of federal R&D

funds are expected to be spent for civil­
ian needs in such agencies as the De­

partment of Transportation, the En­

vironmcntul P rotection Agency, the

Law Enforcement Asvistancc Adminis­
tration. and the Nationa l Science
Foundation . These federal agencies do

nut provide thc prim:try market Ior the

application of the R&D results in the

way that th e Department of Defense

docs, however. Although federal grants

arc made available to states and local

governme nt s to help pay for pollution
cont ro : ;; y s t ~ ms and transportation sys­

tems, for example, it is the federal

grantees w ho decide whether to spend

the funds on new or conventional tech­

nology. In some instances. the would-

Technology Utilization:

Incentives and Solar Energy

. In recent years, the federal govern­

ment has been increasing its investment

in research and development for clearly

perceived public needs, with the ap­

proval and: in some cases, the urging

of the Congress. Unfortunately, the

existence of a public need docs not

necessarily correspond to a public mar­

kct ~ nd, without being able to perceive

a potentia! market, industry cannot be­

gin to put the results of federally fi­
nanced R&D to work in the form of

ncv products, processes, and services

for the public. What is even more un­

fortunate is that many a time, even in

the presence of both a clearly perceived
market and a public need, industry

alone cannot put the R&D results

to use for the benefit of the public.

The solar heating and cooling of build­

ings is .a good example of this situation,

and is used for illustrative purposes in .

this article.

During the past 30 years, the R&D

activities funded by the federal govern­

ment were mostly for it'; own usc. and

were selected accordi ng to the needs of

the various missions it had to ;lCCOIli­

plish. These R&D results were put to

use by the government simply paying

fmthe applications. For example, de­

fense oriented R&D results were put
to use through defense pr ocur.-mc nts.

There was lill ie conscious efTort on the

part (if the Department of Defense to

Iovtcr civilian applications of R&D
results that wcrb generated for its own

lK IEnRUARY l'lIS

A technology delivery system IS used to explain the role

of incentives in stimulating public use of solar energy.
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Fi g. I. A simplified d iagram o f the T DS for defense . It incl ude at lea st the foll owin g
nonfcdcr al insr itut ion»l co m ponents : resea rc h performers, SIIC I; as un iver s ities, non­
profit rcscurch im tililles , and sma ll R&D compani es: clcf'cn sc , .lotracto rs ( who m:IY
al so he research pcrIu rme rs ) a nd th ei r supp lie rs: a nd financ ial i .t itu fions.

The Technology Delivery System

It takes a num ber o f di ff erent ty pe s

of ins t itut io ns. interacti ng w ith e ac h

o ther, to in trod uc e a new tec hnol o gy

in the for m o f a new p roduc t, process,

or se rvice. in to the market p la ce , be it
a federal m arketplace or a civi lia n one;

For exam p le , u niversit ies m ay be in­

volvcd becau se th ey provide th e ed uca ­

tion requ ir ed fo r uti liza tion of th e new

technol o gy ; industr ial and c ommercial

institutio ns part icipate because they

manu facture and sell the p rodu c ts

b a sed o n the ne w tech no logy : e ve n

le nd in g ins t itu t io ns p la y an important

r ole in m a k in g fu nds a va ila bl e Ior the

m anu fa cture or ci vi lian purc hase of

appl ic ati ons o f th e new tec h n o logy .
The not ion o f a tech nology del ive r y

sys te m (TDS ) w as e m p lo ye d by ' t h;
National A cadem y o f E nginee r ing ( 5 )

to represent t he comp lex pro cesses by
which k now ledge in na turu l a nd soc ial

sciences is d elib e ra tel y applied to

a ch ie ve des ired outputs of cons umer

ame ni ties h aving soc ial va lues . .

E ac h tec hnology has its own delive r y

system co ns ist in g of a nu m ber of inte r­

ac t ing compo nents, and e a ch compo­

n e n t consist s o f a se t o f inst it u tions th at

perform a common fun c ti o n . Looked
at fr om this point of view, one compo­
nen t o f a TDS co u ld consist of a se t

of r esea rc h-p e r for m ing in st i tut io ns s uch

as un ive rs iti es , nonprofit re sea rch insti ­
lutes, and s mall R&D companies. An­

other com ponen t could be a se t o f in sti ­

tutious th a t manufact ure produc ts. A

th ird com po ne n t cou ld be a set o f in sti­

tuti o ns t h at d istr ib u te the product. A

$

$

fourth co mpone n t cou ld be a se t of

lending ins titutions that m ake o pera t­

in g fund s ava ila bl e to ot h e r co mpo nents

·in the TDS.

Before a n e w tec h no logy ca n reac h

th e m a rket p lace in the fo r m o f a ne w

p roduc t , p rocess, o r se rv ice, a ll o f th e

com po ne nts of t he a p propriate T nS
h a ve to be read y to accept it. Par t of

th e p roblem o f s ti m u la t ing technol og y

util iza tio n is to hr in g abou t t hi s di f­

fusio n elf re ad iness. When a TDS d oes ~1
not exist, th e federal governmen t ru av \
h a ve to dclibcr at : Iy creat e one. O ne

way o f d o in g this is to set up a fie ld

ag ent sys tem, as w as d o ne by th e U. S .

Depart m ent o f Agr icult ure III t he

1,):-0's '( 6) to d eliver R &D results

in to t he h a nds of the fa rme rs. Anoth er
a p p ro ac h is for the fed eral gove r n me n t

10 p a y private c ompan ies t,) rn unutuc­

ture t he p rod uc t fo r a limi ted a mo u nt

of t im e , in th e bel ief that wi th th is

in itia l fe d e ra l procuremen t a TDS wi!1

fo rm itse lf. T h is seems to b e the under­
lyi ng theory behind Icdc rul ic ch no logy
d e m o ns t rat io n project s s u c h a s th a t in

th e Sol ar H ea ting a nd C o olin g Dem o n­
strat io n Act (7) .

Defense T ec hi rulouy D eli ver y S~ xter n

and th e M arke tplac e

Fi gu re I illu s t ra te s the conce pt of a

TDS ill w h ic h th e fed e ra l gov cr nrn c n :

p ro vides the m ar ket fo r th e app lic a tio n

of R & D resul ts. Unde r th e sti m u lu s

o f federal p roc ure m e nt. new icc h n o lo gv

is readi ly tra nsferred fr om the R &D

per form ers to the R 8.:. D th e rs w i i hin

Weapons
sys tems

spec: f ical ions

$

th at sys te m . W ith the help o f Armed '

Servi ce procu reme nt re gul ati o ns (I (

fede ral p ro cu rement regu la tio ns. ;\

co m p a ny w h ic h is a componen t of ih c

s,ysklll cu n .icq u i rc a working kno wl­

edge o f the R &: D res u lts p roduced by
o th e rs fl'r th e government . t he c'o sts

h eing allowa ble as ove rhead c h a rges 10

a ll the o the r federa l R &: D co n t ra ct s

th e co m p a ny h a s. T he le ndi ng ius tit u­

l io ns p ro v ide th e fin ances ncccss.uy Io r

th e l" IIIH.:ti"lling o l t he component w hile

it awa its pa ym e n ts (, f its b ills b y tli <.:

k d er." s" ·' .: rn m e n t.
T he Ic . lc rul m arke t c a ll a lso lea d ill,'

.l ircc tty to th e creat ion u f a civi lian
m .uk ct fo r a n e w tec hno logy, w hen

ci vi lian need s a rc close to Ic dcra l
ne eds. For example, some wel l-known

a ircraft t ha t are used b y commercia l

ai rl ines urc a d a p t:l ri,. ns o f' m ilit ar y air-
J •

cra tt.

Bccau-,c of its cu pul-il itics in t he I1IO S\

a l!\,an cc·d ':ec h nll io g ies , it is not u nusual

fo r other t'cdcra l agencies to choose

th .:: de fens e TDS to intro duce " Ii.?\\'

tec h no lo gy 10 ci v ilia n a pp lic.u ions, e ven

though th e kd.:r~ t1 go vernment wil ! 110 t

he t he e nd user. T h is ca n ca us e so me:
d itl ic ult icv, be ca use c om po nents of the

defense T DS ma y not do b us iness in

t h : ci v ilian Ilia:-kt:tpb ...c , For CX" :11pk .

a rl'lk ,.~ d i.!gl..' II Cy re centl y fl:llLLI..! a n

acroxp.ic c c o m pa ny to deve lo p a l igh:­
we ig ht , ct lic ic m , two- w a y transceiver

lo r use hy p olice Iorccs. Since the a ero­

s pa c e compa ny \\' ,I S not in the C Oil­

sumer c lcc tr on ic-, hu sin css , it di d no r

c hoose to c omm it i t<; ow n rcxo u rccx 10

mu nufuc tu : in!! and se ll ing the tr a ns­
cei ver to civ i lian pol ice forces .ur c r

co mp leti on o f the R & D p roj ec t. It ,
so ld th e te ch no lo gy 10 a sm a ll priva te
compa ny formed fo r th e pu r pose of

m a k ing an d se lling these tr a u vc c ivers .

T he small compa n y was u uclc r ti­
nu nccd : it fai led tomakc: e ve n it') fir st

p a y m e nt to the a e ros pace com p a ny

an d wen t ou t of e x is ten ce. III a n <" ihc r

cx .u npl c, the xum e ag e ncy d c \'<':/ o p ':d a

light w e ig h t bul letproof ja c k e t for p ll­
lice u, e' b y us ing th e se r vic es of a n on ­

pro fit R & f) c orpora tion tha t , :i..J 1I 0!

tr a d itio n a lly l11aIl UL1 C !ur '~ or xc ll u ni ­
Ior rns to c iv il poli ce dcpnrtme ut «. ' \ he

ag en c y is c o n t inu ing to fu nd th e no n­

profi t cor poratio n as a pri m e co n t ruc to r

10 Iu bri c u!e the jackets a nd d ist r ib u tc

free sa mp lc« to selec te d po lice dep art ­
m ent s. Re gular cl oth ing m a n u fa c tu re rs

arc now bei ng used as s u bcon tra ctors.
It m ig ht be possib le to avoi d suc h

potent ia lly dead-end ed si tu a t io ns if the
federa l gove r nme n t Funded I ~ & D per­

Iorm c rs that we re c ompo ne n ts of bot h

7flS
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ne ucrcnsc anu conventional delivery
ystc:ns-that is, R&D performers
hat sold their products to both the
ederal and non federal markets.

uceutives ' f Of Technology

JeliVl'f)' Sjxtcms

Even when the ' federal government
insures that the R&D performer is a
:omponent of the appropria te TDS, the
other components of the TDS may not
necessarily be willing to pla y their part
.n bringing the new technology to the
uncertain civi lian marketpl ace in th e
fort1l 'o f ' new products, proce sses, and
servi ces, A number of diff er ent incen­
tives may ha ve to be used to achieve
technology utilization because the in­
centive that st imulates on e component
of the TDS ma y well ha ve no effect
whatsoever on an other component.

M l1 ny different inc entives to stimu­
late the utilization of c ivili an oriente d
iechnology int ended for th e nonfede raI
market arc currently being us ed by the
Iiflcrcnt mis sion ori ented fede ral age n­
;'ies ~h jch fund civili an o r iented R &D.
iomc vc f the incenti ves that ma y be
ippl icd to compo nents of the TDS for
he solar heating and co oling of hom es
Ire shown in Table I . Som e incentives
.ost more than others ~1nJ some are
norc effective th an o thers , but no sys­
em atic set of performance data h as
icen compiled for the feder al in centives
urrentlyin usc. For th is reaso n , th e
:xjJ crimental R&D Incentives Office
n tile Rese ar ch Applications Direct or­
.te at the National Sc ien ce Found ation
unded ' a project in fiscal yea r 1974 for
he purpose of collecting the pe rfor m­
nce data for these incentives from the
ppropriatc federal age ncies.

In th e followin g sec t io ns I bri efly
evie w some of the incentives for tech­
olo gy util izati on tha t a rc now being
sed by various federal agen cies.

'rocurcmcnt, Demonstration Projects,

nd Inf'uruuulou Dixscminutiou

Initial [cderal pro curement o] lint­
'ed ex ten t. The int ent her e is ( 0 get the
reduct based on the new technology
Ito production by priva te co mp ani es,
1 the hope that they will star t selling
ic product to th e public after tcrmi­
ation of fed eral procurement. For th is
iccntivc to work , the prod uct should
ot require much adaptation for the
viliail marketplace, a nd there has to
: , a publ ic desire to buy thi s pr oduct.
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The Law Enforccmc.' Assi stance Ad­
ministration is one '. 'cncy that uses
this approach.

Federally funded (; .. <tons tra tion proj­
ects. This is a popu l-.. and frequently
used incentive for stim ula ting utiliza­
tion of civilian oriented R&D re sults.
An example is the recent "Operation
Breakthrough" or ganized by the De­
partment of Housin g and Urban De­
velopment. The Bur eau of Mines has
used thi s incent ive in the past and it
is part of the ongo ing activities of th e
Office of Coal Re search. The purpose
of such projects is to provide empirical
data on production cost , per formance.
reliab ility, and pub lic acceptance. If
th e private company carrying out the
de monstra tion proje ct is ca pable o f
sub sequently mnnufacturing an d se lling
the new pr oduct, p ro cess , o r se rvice to
the public, the ch ances are much higher
for technology u tiliza tion in th e civ ilian
marketplace . If the demo nstrat ion
pr oject docs not st im ulate a ll the com­
ponents o f th e appropr iat e TDS, th e
new technology may sec no further
app lication after the de mon stra tion. If
th e de monstra tion project is carri ed
out by a component o f the wro ng TDS

T able I. A summ ary Cl; the ir.ccn .ivcs fo r
technology utiliznuon r.ow b C'::l~; .J<.,, : J hy dif­
fe ren t fed eral age nc ies , \', - h i '': ~l lH ;: y he ;>p­
plied to six of the com ponents of l l~c TDS
for the so la r heat ing a nd cooling of homes.

Pri vat e housi ng marke t (h omeowne rs)

Info rm ation d isseminat ion
Dem onstrati on projects
Loan gua rantees a nd loan insurance
Const ru ction gra nt s '

Hom e bu ilder s and develop ers
I nform ati on ,d i"semina tion
Dem on st rat ion proj ect s
Limite d fcder a l procurcme nt
Federal ly funded ma rket re sear ch and test in g
Feder al cost shar ing
F eder al construction gran ts

Equip m ent m an uf acturer s
Informat ion disscmina tion
E xclu sive licen sing of fed era l pa tent s
D em onst ration projec ts
Limited fed eral p rocurem ent
Federal testing of new products
Fe der ally funded market resea rch and testin g
Federa l cost sha rin -;
No-cost leasin g of dcmonvtrat ion pl..nts for

rnan ufnctu re

L ending institu tions
Information di ssemination
I.oan gua ran tees and loan insurance

Lo cal government codes and regulations
Info rmation d issem ina tion
Federal specificat ion s

Architect engineering companies
Informati on dissem ination
Demonstr ation pr oje ct s
Limit ed federal pro curement

(for example, one that del ivers only
to the federal marketplace ). then sub­
sequent utilization in th e civili an mar­
kctplacc may not take place at all .

lnformation dissemination, This is a /'
necessary (but not su tlicicn t ) ste p to
get the R&D performer to the potcn-
tial user. The Nat ion al Te chnical In­
formation Service (NTIS) of the De­
pa rtment of Commerce has the respon­
sibi lity fo r stor ag e and retrieva l of the
final report s of federally funded R&D.
Not onl y do the fed er al age ncies fun d­
ing R&D have to make sure that the
NTIS ge ts th eir reports, but most of
th em also actively engage in their own
informat ion dissem ination activities.
For example. the E nvir onmental Pr o­
tccti on Ag ency, the Law Enforc eme nt
Assistance Ad m inist rntion , the De part­
m en t of Tra nsport at ion , and the D ep a rt­
rncnt of A gri culture have their own
tec hnology utiliza tio n div isions th at
p ubli sh a nd distr ibu te documents and
organi ze pub lic workshops, short
cour ses fo r indu st ry, and co ope rat ive
R&D programs betw een th e perform­
er s of rese arch' and the pote ntia l us ers
of the resu lts.

The info rma tion tha t is disseminated
by the R& D performers must be co n­
verted into a wor king kn owl ed ge of th e
subj ec t by the po te n tial use r, befor e

technolo gy uti lizat ion can be gin to oc­
cur . T his requ ires a substan tia l am ou nt
o f t ime , and mon ey. ..\n orga niza tio n
th at wants to develop wo rking kno wl­
ed ge of a new te ch no logy , sta rting with
documentary inform atio n of th e R&D
result s, mu st pay for the tim e th at it
tak es its empl o yees to read, unde rstand ,
assim ila te, an d even test th e new in for­
m a tion . U nless it indepen dently tests
th e new in form ati on there is reason to
dou bt wh ether it has actua lly acquired
a wo rking knowledge of th e technology:
a multitude o f essenti al empir ica l fac ts
m ay he missing from th e documen ts
because 'the R 8.: D performers consi d­
ered them too mu ndan e or obvious (o r
even too subtle) to include the m in the
documentati on . This is recogni zed by a
co mpan y th a t licens es a patent. The
licen sin g agreeme nt usuall y c db for
the tech nical services of the invento r,
a long wi th pcrmisvion to usc tl .;

patent.
Thus a com p an y has to m ak e a co n- .

sidcrable investment in order to ach ieve
a work ing kno wledge of R 8.: D results,
even if it gets the documents contain­
ing the results at no cost. W he n it ge ts
the information th rou gh licen sin g a
patent, its investment of time and
money is generall y pr ot ec ted h y the
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·te rm s o f the pate n t. Whe n a company

obtai ns feder ally funded R &D re sults,

which are ava ila b le to a nyone for the

asking, there is no suc h protection for

the investment it has to make to convert
this informat ion into a work ing knowl­

edge of the techn o log y, no r for the
substanti ally larger investment it ha s to

m ake to convert th is working knowl­

ed ge int o a new p ro d uc t, process, or

service.

There are two we ll- re cogn ized w ays

in which a com pa ny can avo id pa y ing

for convert ing federall y fu nded R &D

re sults into a wo rki ng k no w ledge of a
technology, One obvious way is fo r the

company to ge t a governme n t con tr act

th at will enable it to d o the specific
R&D in which it m a y have a f u ture
co m m erc ial in terest . A no th er wa y is to

o bt a in con tracts to d o R &D in ge ne r­

a l for th e fe d er al gove rn m e n t. Doth the
Armed Serv ice s p rocurement regula­
tions and th e fe de ral procurement re g­
u lati o ns rec o g n ize the fac t that it costs
a company mon ey to ass im ilate the

re sults of R &D p erformed by another.
Provided th at th e company's cost s of

doing this a rc normal and re asonable,
they arc allowable overhead cost s w hich
may be d istr ibuted over a ll th e fe de ral

R& D co n tr ac ts the co m pan y h as. In

contra st , a comp an y th a t docs not d o

R &D fo r t he federal go vernme n t must

use its o wn r eso urces to pay for t he
cost o f convert in g fe de rall y f u nd ed
R .& D r esu lts into a wo rk ing knowl­
edge o f th e tech nology th ey describe .

The conce pt of fed eral ly fu nded fiel d
a ge nt s to br ing the resu lts of R &D

to th e pot e n tial user h as a lon g d is­
ti ngu ishcd hi st ory. T he D epart m ent of
Agricu lt u re be gan us ing this ap p roach
before the e r a of m ass commu nications

(6). The P E N N -T A P (techno lo gy as ­
si st ance progra m ) program in the
State of Pennsyl vania has been a "suc­
cessful . effor t of a s im ila r nature di ­

rect ed towa rd ind us t ry in th e sta te .
However, to ac hieve the success of the

Depa rt me nt o f A griculture 's fie ld ag e n t

program , a fed eral re search administra­
to r must c o n tem p la te a b udget for the
field ag ent syste m rou ghl y equal in
m ag nitude to hi s a genc y's R &. D budg­
et (8) . This is d ifficult to a ccep t, s in ce
it implies ei ther a subst anti al incre ase
in the budget for techno lo gy u t iliza­
ti on , or a d ra stic de crease in the R &D
budget w ith a n ac co m pa ny ing diversion

of funds from R &D to te chnology
utilization eff orts. What is needed, per­
haps, is a lo w -c ost modern eq uiva le nt
of the field a ge nt sys te m.

j It\

Construction Grants and Federal

Patents and licenses

Construction grants. Federal g ra n ts

arc norm a lly available onl y to univer­

sities a nd nonp rofit organizations . Un­

der spec ia l circumst a nces grants to pri­

vate companies m ay he made. usually

in conjunction with cost sh a r ing by the

company and the per formance of a
publi c ser v ice. For ex am p le , gra nts may

be made b y the Env ironmental Pro­

tection A gency to a p r ivat e comp a ny

for a w at er pollut ion cont ro l in sta lla ­
tion , prov ided it is the firs t o f its kind

so th at the compa ny is, in ctlcc t, CIITY­

in g o u t a pub lic d em o nst ra t ion o f its
tec hnica l fea sibi lity. In th is case it
wo ul d be th e com bi nat io n of the gr a nt
an d th e fed e ral wa te r p o llu t ion cont rol

regu la t ion tha t was the ince n t ive t o

the u t iliz a t ion of R &D resu lts o n
wa te r poll ution co n tro l, r ather t han

the gr an t pe r sc .
Federal patents and licenses to users.

The feder al go ve rnme nt takes o ut put­

cu ts largel y as a defensi ve m easu re, to

avo id pay ing r o yal t ies on pa tent s re su lt­
ing from R & D that it h as p aid fo r
a ltho ug h the pa te nts m ight ha ve been
a p p lie d for b y o thers . A not her r easo n

is to m a ke the paten ts avai lab le [ o r

usc by the p ub lic o n -a no ne xcl usive

lice nse . Nonexc lus ive licenses for fed­
e ral pa te n ts have bee n p u t to s uccess ­

fu l commerci al use, bu t only a fter COI1­

sider ab lc fe de ra l inves tme nt h as bee n
m ad e to remo ve p r ac t ic all y a ll of the

tec h nica l and eco no m ic ri sks . E xam p les

a re the pa te nt o n po tato flak es by the
Department of Agricult ur e and the
pat e nt on a fer ti lizer by the T ennessee
V all ey A u thor ity (9 ). I n the absence

o f s uc h ex te nsive fe de ra l in vestments
in d ev elop m e nt, indust ry is r eluct a nt

to inv est hea vily in com m e rcial iz ing a

federal paten t o n the b asis o f a n on­
exclusi ve lice nse o n ly. T here h as b een

a grow ing re cog nition o f thi s fa c t and
o f th e need to p rotec t thi s in vestment

in so m e w ay that will encou ra ge pri­
vate ind ust ry to ma ke commercial use
of federa l pate nt s, Onl y N ASA a t pres­

e nt has th e st at u tory a ut ho r ity to gra n t
exclusive licenses as a n in centi ve to
th c commerci a l usc of patents . An a t­
tempt to' give exc lusive licensing au­
thori ty to the h eads of other federa l
govern m en t agenc ies by a Gener a l
Services Administration (GSA ) p at ent
pol icy has bee n s truc k down b y a
recent court rul i-.« . The o ther provision
in this GSA p 'l i . .it po licy, th at wou ld

give ti tle to a ..a tc n t to a rese arch

performer unde r ce r ta in ci rcumstance s
even though the re search was 'p a id fur

by the federal gov e rn m e n t , is u nde r

challenge in the courts.

At p re sent , fed e r al policy" on the

ownership and licensing of patents is

a weak incentive to the commercial
ut il ization o f federall y funded R&D

re sults , p art ic u larl y since the only fed ­

eral age ncy w it h s t.u ut o ry autho rit y to

give ex c lusi ve lic en se- o n fed e ra l pat­
e nt s ( th at is, N :\S A) w il l not en force
the ex cl usi vity ag d ins t p at ent infringers.

Federa l Cost Sharing an d Leasing

Federal COS l sharing wi th irulustry. "

This in cent ive to tec h nol og y uti liz.uion
is pop ul ar wi th fe d e ra l rese a rc h .id rn in­

is t rutors fo r a varie ty of re asons a nd is

be iIlg use d by su c h agencies as th e
.\briti mc A dmi ni srrnt io n and the 0:" ­
flee o f C o a l R esearch , among ot hc rs.

Co st sharing l-:y in d us try is re ~ ~l r ,-kd

.is a dcrno ns tr .u ion o f ind ustr ia l il"IL er - "

est in a Icd cr...l ly funde d R &D pro­
gra m , a nd is th erefo re ve ry useful in
jus ti fy ing a re q ueste d b ud ge t. icdcrul
cost shar ing is a lso a usefu l W ;l V of

re spo nd ing to pressures f ro m ind ust ry
: : ~ d the g : ne ral p ub lic. A s a n in ce n ti ve

to tcc h no to gy u ti liza tio n , it is be l:,....e.I

to rai se the le vel o f tech n ica l and ce o­
no m ic r isk that \\ i !l be acceptab le to
a co m pany th at is t ry in g to dec i.lc :
w hether or not to exp lo it R &D re sul ts.

C ust s ha r ing of a Federa l R&D cue"
tr ac t can be a useful indicato r o f the
inte n t io ns of industry r cg .ird ing tech ­

nology ut iliza tion . A company th at ac ­
cepts o n ly a s m a ll proport ion of t he
costs of th e R & D , say abou t 5 pe rce n t ,

is unli kely to Ie cl a grea t co mm itm ent
to the s ubseq ue n t expl o it ati on o f th e
R &D results , wh ereas a compa ny ac­
ccr~ting a hi gh p ropor t io n o f th e costs ,
sa y abo u t 80 percent, is certa in ly In ·

tcrcst cd in using the resu lts. H o we ver .
s ituati o ns. in w h ic h ve ry hi gh propo r­
ti ons of th e costs arc borne by a c orn ­

pu ny rui-.c the Icgit imntc q uc- tion u l

w he the r th at cornpany wa s p lunn in ; to
go a hea d o n its ow n a nyway w it ho u t
feder al support , which could th erefore
be be tte r used el se w here . T hus o ne can
deduce th a t between the two c .ctrc n.cs
there is a r a nge o f \' ~ : li l " :'> illd ic;d :, ~g

that a company is ser iousl y int e rest ed

in ut il iz in g I~ & D res ult s h u t is un­
likc ly to p roceed w ith the re search 011

its o wn w ithou t the in centi ve of fe d eral
cos t sha rin g . An attempt is be ing m ad e

by the Oll ice o f E)/,rcrimcntal It & D
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nons: Directorate of the Na tional Sci­

cncc Foundation , to lind thi s critical
-ra ngc o f cost sharing ratios through a

retrospec ti ve ';j ud y o f th e rece nt hi story

o f cost sh ar ing R &D pro gr ams be­

tween the fede ra l gove rn m e n t and
industry,

The sa m e reason in g ca n be a p pl ied

to cost sharing of pilot or demonstra­
tion projects , except that the cost s for
these projects arc mu ch h igher than

th e c ost s for R&D al o ne. Here, the
' cr it ic a l ran ge of cost s ha ri ng ratios
may well be diffe rent from th at in

R &D projects. It is also p ossi ble t hat

this c r it ical r an ge w ill d iffer fr om one

: industry to another.
N a-cost .lcaslng of fe deral de mon­

stratton plan ts . \Vh e n th e c a pital in vest­

, m cn t requ ir ed for a full -scale indus­
trial pl ant is very hig h , the technical
and eco no mic uncert a in t ies are great,

. and th e re is a p re ssin g nati onal need
th at must be m et, the fed eral govern­
ment m a y construc t ami lease s uc h

plants a t no cost. for indus t ry to opcr­
;;te. T his is a ve ry powerfu l ince ntive

to t he u tiliza t ion o f rese arc h r esu lts
under condi tio ns of great techno logica l
and , eco no m ic u nce rtain ty, an d enor­
mousl y fa c ilita tes su bseq ue n t invest­

men t by ind ustry . Thi , approach was
used bv the government during World

' \Va r IT, for exa mple , when it con­

stiucrcd pl a nt s for the manufacture o f
sy nthe tic ru bber an d pe nici llin.

Leasing of public sit es. This lo wers
the econo mi c ri sk to the tec hnica l in no ­

va lo r who w ishes to usc the re sults of
R &D. ' P u b lic la nds a rc leased by th e
D epa r tm e nt of th e I n te r ior , for e xa m­
ple , to encourage the cons truct io n of

exp eri m e nt al oi l shale ext ract io n p la nts
and the co nstruc tion o f geotherma l
powe r pl a nt s .

Federal Tes ting, Performance

Spcciflcations, and R ogulat ions

C overnm cnt testing for !lCW pr od uct s

and processes. Some fede ra l lab ora­
toties . such as th ose in the Nat io na l
Burea u of S ta nda rd s , test ne w produc ts
J ar exampl e, build in g indus try p rod ­
icts) and make the re sul ts o f th e tests
vail a b lc to in d us try and th e p u bl ic.
' h is can be a n incent ive to the ci v il ian
cccp ta ncc 'of ne w p r o d uc ts based o n
xlcr a lly fun ded R &D.
I'IIf,ficat)o;/ o f go vernmen t sp ccifica­

»n», The pu bli catio n o f pe rf ormance

cc ificati ons ca'1 be an in centi ve to
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tnc utilization of .: new techno lo gy ,

part icularly if t he 51' :' ificatio ns in c lu de

the re sults of Icdcr ~ ; ' Y f un d e d R&D.

This a pp roach , wlu cn is us ed exton­
s ivc ly by the Depa rtment o f D e fense,

exerts its s tro ngest influence when it is
c o up leo to a fe deral p rocureme n t. It
can also ind ire c tly affect the accep tance

o f a new technol ogy in the civ ilian
m arketplace, F or ex am ple , t he ex is tence
o f a federal govern m e n t p erformance

spec ifica t io n ca n int1ue nce a new tech­
nology's adop tio n in to local o rd in a nces,
codes, or re gu lat io ns, S uch s pecifica­

ti o ns ca n he espe ci all y impo rt a n t to

the m a n y state o r loca l governmen ts

tha t ha ve n ei ther the ex tensive labora­
tory faci liti es tha t the federa l go vern­

men t has, nor com p ara b le reso u rces fo r

a cce p ta n ce te sting.
F ederal regulations. F ede ra l regula­

t io ns , if the y a rc ba se d on t he resul ts
of federall y f und ed R&D, ca n be ex­
tr emel y po werful incent ive s to te chnol­

ogy u ti liza tion . If the y are not based
on the re su lts of R& D , then t hey c an
be ha rm fu l b y speci fy ing w hat ma y be
tec h n ic a lly impossible or unnecessarily
de m anding. I n t he latte r c ase there
may be extensive defe nsive litiga t io n by
in d us tr y instead of wil ling compliance.

T h is has been observed by the En­
viro nme nta l "Protecti on Agency in the

a rea of water poll u tion c o nt rol , a nd
by th e Depa rtme n t of T ra nspo r ta t io n
in its efforts to regulate au tomobile
ex ha ust emissi on and au tomob ile sa fe ty.

Federally fun de d m ark et rese arch
and testing-, The demonstration o f the

ex ist e nce a nd vi abi lity of a commer­
c ial m a rket ca n be a p o we rful stimulus
to p ri vate ind ustr y' s converting the re ­
sul ts of federa lly fu nded R&D into
new prod uc ts, p rocesses. a nd serv ices
fo r th e p ublic . T he D epartme nt of
A gri c u lture used thi s approach to in­
t roduce po tato flakes to the commercial
m arket , and the T e n nessee Va lley A u­

thority use d it to bring abo u t t he c o m ­
m erci al manufac ture an d sa le o f a new
ty pe o f fer tilizer (9).

Th is incent ive has not been used as
mu ch as it co u ld h a ve bee n by the
fcdcr« l gov e r n me nt to s t im u la te tec h­
no logy u til izat ion for ci vi li an purposes ,

Loan Guaran tees and Loan Insurance

These in ce nt ives h a ve bee n wide ly
used by th e fe d era l governmen t to
s ti m ulat e the a va ilab ility o f lo an s to
th e public for a variety o f pur poses.
Through the Feder al Housing Adrni n- :

ist ru tiou , these incen tives ha ve made

loa ns avuiln blc Ior th e purchase o f

hom es. The ~ma ll Business Adrn inistr a­
ti on has used them to enco u rage lend­
in g iustitu t ious to prmide loans for
s ma ll hl s ines,cs .

In p ri nci p le . these incenti ves arc in­

te nde d to ra ise th e lev els o f risk th at
will be ac ceptab le to th e lend ing insti ­
tu tio ns. I n pract ice , however , there is

re a son to do ubt whe ther th is is ever
achieve d. The pri m a ry d eci sion on

whet her a pa r ticula r loa n s hou ld be
m ade is the r esponsibi lity of the lend­
ing institut ion: after t h is dec ision has
bee n m a de th;; federal agencies ' gu aran ­

te e o r insu re pa l'! 11f the lo a n . Since
o nly p. i rt o f the lo an is covered , the
k nd ing inst iuu ions a rc thereby cncou r­

aged to exerc ise the ir norm a l prudence.
T he case Ior us il,g suc h in cen tives

[or s til11 ulati l~~ invest m e nt in te chno­
logical i nn ov.uio n \\ '::IS I11 Jue .by the
economist Ke n neth Arrow (1 0 ) who

conc luded th at for o pt im a l nlloca tion
(o f re sou rces) to i nvc uti on it w ou ld
be necessa ry for the government o r
some othe r ;; ~ e n cy no t governed by

pro fit a nd loss cri teria to fina nce re­
search a nd inventions.

There is a grow in g belief that the

fede ral in ce nt ives of loan gua ra n tees

o r loan insura ncc shou ld be used to
s t im u la te invc- trn cnt in the high risk
area o f tec h no lo g ica l in no va t io n . Two
rcc cn tly enac te d laws ( J J, 12) a rc in ­
ten de d to pro tide fe deral loan guaran­
tees in the a re as o f so la . energ y and
geothe r m al energy , respec t ively . Since
th e' nor mal sou rces o f in ves tme nt in
tec h no lo g ica l i n novat ion cl aim th a t

the ir dec is io ns arc ma de so lely o n the
me r its o f a p a rticu lar c ase , it is p o ssib le
that Icd crnl lo a n g uarante es or loan
in surance m a y no t be as s uccess fu l a
st im u lus in the h igh r isk area of in vest­
me nt in tec hnol o gical inno vat ion as it
h :J' be en fo r h ous ing. I nves tme nt in
the utili za tio n o f the resu lts o f fe deral­

ly fl lf1 d ..: d R 8:. 0 alvo 1:1Ck, the pro­
te ct ion o f pri vate patc:nt o wne rsh ip o r

(w ith th e ex c epti o n o f NA~A) the
lim ited p ro tec t io n o f a n cxc luxivc li­
CCI1 \ L', " Seed mo ncv i nvcvt m c n t in
te chno logi c al innovat ion i :; uvua lly rn:«!c

in ret ur n for equity, in the e xp ecta ti o n
th at th e hi gh ret u rn o n equ it y wil l
compensate for th e hi gh in here nt risk
of tech nol o gic a l inn o vat io n ,

Beca use of t he we ll-founded rcu sons
fo r an d against the m er its of fede ra l
loan gua rantees o r ins ur a nce as ince n­
ti ves fo r st i rn ula t ing in ves tme nt in tech ­
no logical in nova tion ( a nd by infe re nc e .
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Fe= d 8r al inc en t i ve
PL 93·409 sol ar

Heat in g and Cool ing
Dem on s t r atron Act

Usi ng the concepts of a T DS, le t usc consid er th e ro le
of incent ives in stimula tinj; pub lic utilizut ion e,f solar en ergy
in the hea ting a nd cooli ng " I' homes, ~ I e's t of ihc R &: [) in
this area is fed erally fll nlkd and pr esent p la ns lil) no t call
for the fede ra l gllVCrIlll1en t tv be the majo r market for the
ap plica t ion of th e R:\ D resul ts.

F ig ur c 2 shows the sys te m f or tec h no logy delivery to the
marke t for pr ivately owned homes. an d shows th e inte r­
actio ns a mong the diffe rent compo ne n ts o f the TDS. f ur

illustru t ivc purposes only a few ': " !1l­

po ncn ts an: sho wn. so tha t the d iag r.un
hard ly docs just icc to the cn orrn ity o f
the hou si ng indu st ry , its complex struc ­
tu re , a nd its frag ment;l t itlll. '.tany ot her
co m po ne nts. sUe:f': :,,; publi c uti lity com­
p.mics. ma y belo ng in th e system hut
:I1'e omi tted fell' conv enience ( 13L

Now let us co nsider th e ~; u pc rr l; s i­

lion of a fl'd e r,t1l y fu nded R 8: D ci fOrl

m ea nt for su lu r e ne rg y o n thi s TDS. lr
is ' illu strated in Fi g. 3 by" the ad.t ition
of a compo nent called " R 8:. D pcr to rrn ­
ers for solar energy." For .he R &D
r...s ult-. to n:ld the ir \ 1, d y f!" \l{11 +:"... > ,

p..: r fC/fI (,t.:r s l ,) ~q~ r ! i \.: :tt ili n ill t h . ;-:. , ~ ~..,­
ho rne ma rket , it is nece ssa ry to ">!' i il;
a bou t the interac tions sho wn ill Fi ;!. 3.
In o rder tu s tim ula te the se j :~ter a e t i u !, .,

it wi ll be ncccssn ry to ap ply incent ives
to th e a pp rop ri. u c co mpo nent s 1:' .
arnplcs o f incenti ves tha t the Ic J cr ,d
governme nt may a pply arc illust rutcc'
in Fi g. 4. So me of these inccru ivc s hu v,
very recent ly be en in corpo ra ted inro
new la w», o thers a rc alr c .rdy bc ing u,.: d
by several Icd crul a ~ ,; n c i e s . The Solar
Hea t ing and Coolin g Dc mo nst rati on
Act ( 7) is in tend ed to stim ula te ac­
cc pla uc c by the p ri vatc !IclLising m ar ke t.

The loan g uara n te e nrovi - icn ()! l;·...:·
! l o u \ ing ~ l i l d D e ve lo p m e n t : \"': l d l" 1tJ ~ "';

( JJ) was meant to cn courugc k !l'j i; l~

ilb titli tilll'lS to ;ICC..:p t the add ir".' n::1
c\"ls l of Ll sol ar hi'::ltin g and CO U!ill ~~ :))) ­
t :": £11 as part. uf the n 1-or l1i ag c O l i ~ i [; ,;IJh' .

For loca l housing codes to ;Ice .:p l so l.rr
heating a nd coo lin g sys tems , a model
fed era l sp ec ification m a y be nc cc-vary.
Thvsc exa mp les arc by no means ex ­
hau -t ivc ;I ~l d ;Idditi onal inccn tivc-, m"y
ha ve to IJC appli cd . to Il,,: ' "i DS t,l
achieve the object ive of widcsprca .l
so la r heating an d cool ing of ho rnc. A
re centl y pas sed law uu rhorivcs research

. o n incenti ves to assure rap id lIti li,"at ill!l
Ill' so la r en e rgy fur co nun crci.d ;,nd
01her I' ll rposcs (7) .

In te chnol ogy ut iliza tion ) a sma ll-scal e ex pe rime n ta l veri­
fication wou ld he ex tr emely usef ul. T he Ex pc rimcn tu l R &D
In cen tives O ffi ce of the Na rio n.il Sci en ce F o u nd a t ion is now

exa m in ing th e mer its o f th is a pproac h,

Solar Heating and th e Cool in g o f II OtJI CS

j Lean g ua ran tee fo r sol ar
r heati ng and cool ing un it s

s

Fed er aJ inc en t rve
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Fig . 2. Th e TDS for th o:
private housing market.
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Fig. 3 . The IDS for the pr ivate housing ma rket showing the req uire d interact ions
between the so lar oncrgy R &: D per fo rm ers and th e other com ponents. Broken li nes
indica te the linkages to be established or st re ngthene d .

Fig. 4. Th e: T DS fo r the priv .uc ho us ing market sho wing cxn. , I..: , of incc ntives for
. immcdi.uc use o r co uvidvr.uiou. Ilrokt'n lines illllila k lill\.. "g, 10 he: l:,LI!,li'!ll;d or
strengthe ned.
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The demographic transition of modern times IS a

return to a pattern fam iliar to our hunting an cestors.

The Limitat ion. of Human
Population: A N atura! H istory

Summury

If the fe de ra l go ve rnment is no t

go ing to be th e m a jor mar ke t fo r the

app lic a tion of fed erall y funded R&D
results, then the res po nsib ility fo r bring­

ing a bou t techn ol o gy uti lization c a n­

not be borne alo ne b y th e fcdcr. i!
a genc y fundin g i hc R& D . T ha t th is

p roblem is no w being recognized is
" shown by the number o f bi lls that w ere

in troduced in C ongress in 1974, cul­
minati ng in the Sol a r H eatin g and
Coo ling Act of l<n4 (7).

" A n examin a t ion o f th e ince nt ives for

technolo gy u tili za t ion in the conc eptual

fr amework of T DS (as sho w n in Fig.

4) re ve al s th e followi ng:
, I) Incentives , must be app lie d to

each c o m po ne nt of the T DS.
2) Differe n t c o m pone nt s in the T D S

req uire different ince nt ives ,
3 ) Alt hough inform at ion e xis ts con­

.cc rn ing a wide va riet y o f in cen t ive s

tha t arc curren tly be in g used by vari­
ous federal agencies to st im ula te te ch ­
nol o gy ut iliza tion , most o f thi s infer-

. m ation is in the for m of raw data co m­

piled by th e r especti ve age nc ies an d a
su bst a l:t ial effort wil l be req ui red to
co llect , compile, a nd e\'a lu ate th em .

4) A ll the components of a TDS

must be a c tiv ated if techno logy utili za­
tio n is to oceur on a, se lf-su sta in ing

In demo gr aphic ci rcles it has bee n
co m m o nl y 'ass~ r ( e tl th at the long- ll.'rl1l

evolution o f m an was p ossib le o n ly
'bec a use hi s hi gh natu r al ferti lity p er ­
m ittetl h im to ove rco me the efTects o f

.a ll' c xc eptiona Ill' he a vy premodern
' mo rta lity-- m o r ta lity a m o u nti ng to a
.loss he fore th e l'£e o f .re pro d uc t io n of

~8 n ;DRUAllY 1975

naxr x. I IllS llIal\l.:S peruucuuu vei rn­
catio n of a p. rrt ic: r inc e n t ive o n a

p a rt icu la r COIllPOiH ditlicul l.

5 ) A fe deral ag " " 'y concerned wi th
tec h no logy u ti lizatu .n ca n a nd sh ould

as sume the respons ibility for id entify­
ing a ll the compo nents of the requi r ed

TDS, devis ing in ce n t ives for each com ­
ponent and tes t ing them to ensure their
effecti veness. \Vh e re a TDS d o cs n ot
e x ist , the fed er a l a ge nc y m ay ha ve to

as sume th e responsibility of creat ing
one, T he sco pe of th is effort in ma ny
c ases m ay tr a nscen d th e p re sent au­

th ori ty of t he ag ency , and co ngression al

act ion m a y be req u ired to remed y th is
sh ortcoming .

R e fer en ces a nd ~otcs

I. J G. W e llcs and R. H . W a te n u nu. J r..
H ar v, BIlS, R e I' . 42 (~) , 106 [1964),

, There m e a number o f cxcc llc m p np c rv g iving
acco un ts o f NA SA' :-- cx pcri c ncc x in Io stc riu g
civ ilian applic ati o ns o f ~ASA - gcl1cr :.J l l' d tech­
not o uy . For cx a m p tc , see J . P. K ononstcttc
and J. J . R uxni k, 1\ (' 5. :\!rlllilg (' . J6, "1J (J u ly
1973); J . G . \\'clks. "Con tribut io n-, to tech ­
nol ogy a nd th c ir tr a n - rc r: a :"'A 5 /\ exp eri­
ence, " pape r pr cvc nte d a t the NATO Au­
va ncc d Study In..t itu tc 011 T ec hn o lo gy T ran s­
Ic r, Par is-Evry, F rancc 2~ J une to G July
197 .1; M. D . Ro b bins, M issto » Oric;lted
R& D and th e Arlva nc-nncnt 01 Tc chno tcn;v:
T ill' Im pact 01 NAS A C O/lfr ih lt :i01l.\,· F in al
UepoTt (U ni\'. ( If D C:l q ' r RC' ~t: :l n.:h 11h li t \l t{'.
D e n ver, C ol o. , J\ '13)' IY71-l. v llls . I a nd 2.

3. T e ch no lo gy tran sfe r i.... <",ol11c timcs . Ll se d ( 0

desc r ibe in fo r.mali nn c..! :ssc m in at lp n , lHil th is
is o nly a rarI o f the le chn o log y tr; m s fc r
p ro cess .

4 . T hC'<.; l' i"'r p h! ~Ili " hnVL' hcen c!i....c tl"~ cd cxtc n-

Don E. D u m ond

as m uc h as 50 percen t of a ll ind ivid­
u a ls ho rn (/ --3 ).

A co ro lla ry o f th is s;lme vie wpoi n t
is the 'co nc lusio n that the di rccti o n a nd
d egree of c ha nge in human pop u lation
s ize has ' been governcu in p reind u\t r ia l
eras so le ly by m o r ta lit y . It is th is p re­
c o nce pt ion tha t has been la rgel y re-

.. , • ... . J • • ~ ,... . , .' . . . .. ." . - .... <,

PllSiUI1l (\ 1\ T\"~r : lIH)logy Tran... Ic r . =- I h1 lh LlfL' d by
t he D i\' is i(ln o f I nd u ;'\! ri a l" " 'H I 1 - ll r ll\ ..: c: r i ll ~

Chc rni st ry of the A mc rican Ch emic'! Sn(j l:t y.
he ld a t the <.."a Ftlq : ll' lnvtit ut ion , \ \, ;\-,h ingtl Hl.
D .C .• I) t tl 15 JUI1l.:' 19 72 ; f'l'ATO A d va nced
S tu dy Iust itutc o n Tcvhno lo pv T ruuxfc r , Pa r is­
Evr v, Fr an ce : 24 June to (1 l uiv pnJ .

5. E . w, 11k. J r. . ch ni rma n , "! ' l' in J' i til'S f'cu- rc­
:,-..'a r,,'h a p pl i,,,: ;tblc t o n.uron al Ii ...·cu -," (C\ )lH­
miucc o n 1'1Ibl il.: I -: Il ~ i : ; "" c l" i n ~ Pl 'l i (,.' .\' , ~ :t l il'l1 . l 1

Aca demy o f En!! ilh.' \,.' t i :~ != t \\'a "dli Il J~ tI" I1 , D .C .,
19 7.\1. 1', 2,

6. The Smi th -Lever La w T he A ~ . r i n ! : t i. 1l aI Ex­
ten ded Work Act, ~ M ay 191 4 (Ch.uuc r 7Q •

J R SIa l. J7~ Tillo 7, USC , Sectio ns 34 1- 34»
uu thorizcd l : nivcr~itk:'. t t l u-,c li,eld a t:cnt s t(l

di sscminat c th e tcsul ts of ng ri culr ura l rcsc ur .....h .
7, Th e SoL.!,. l Ica t ir. g :l l".J ' C o o l in g; Dcm o n stru­

u on A ct l \ f 197·1, PL ~ 3-409.

R. " A .s: riCldl /( r t·- I~- l1 riro · : " ~ I C " / t J I and C O H JIWU' ,

Pro tvctio n ..l {,l' r nj)r ;I ; : i I 11H , " H var in gs Be j o r e
a Sllh -of/l m;u t'c.-' of t l u: C011Jmit;('t.: Of! A ppro-:
pr icuions, t lo use (If . Rc prc scu tru ivcs, 9':\rd
C \.1 n~ rc~:-; . '!n d SC....Si"I : (Govrrnm cnt P ri nt in g
O tficc , \Va ~h i n g tI1I1, D ,C., 1974 ), r. 23 I.

9 , H ar h ri <!.l!t.' H ouse It ~ .: .. "G o vcrnmc ru P atl'I 'll
P t ' li c y ,s i.lId y , " Itin at Report r("\f 111L' F ede r a t
C0U IKii fl.'!" Sc ie nce and Tcch nol o a v Com­
mi tte e ,A G o vc r nmcrn P a te n t l' oli cv (li a r­
b rid gc l Iousc . I nc .. Bo s ton, M ass., 1 9 u~ ), vo l.
I , P I' . 1-~1.

10. K. J . Ar ro w . in R a ft ' ,Pi li Directi on o i l nvcn-
(;\ '1.' ,.. J d i \ · j t l' t Pr i ncc u - n Univ. P r e s s, Princct o n,

~ .J " 1\)62) , r. 623.
I l . Th e I lo u ving a nd C o uu n unit y Dc vclopm c nt

A c t o f 11)74 . J'L ,)] - .~ :-'.1. .

12, T he G co thc r .u at C!l...· ~ ·f: Y Rcvc a rc h , Dc vcl op­
mcru , ;l I1U ' Dc rno n- tr iuio n Act o f 1974-PL
93-4 10. It. pr o vide .... a l"'\ l:d i;l' l o f )~ {1 milli o n
fu r ~ ll ; l r ;l ~HCci J1g I l ' ~ tr ~ , fo r the ..lc vc lopmcn t
of gl.·iHhcr rna l (' ll t:q:y ~o u r c l...' ''' .

13. ?\i a ny lunovu ti ons h av e bec n int ro d u ced. d is­
scm in at c d. a n ..l ap r-Hcd o vc r th e ;';\ '\1 l GO
years \\' i l h llll l a ny aiJ frpm fe Ge r,1i ~l!;('n c i cs.

a il hou gh the Fe de ra l H nll 'in :; o-\ d ll1;ni·.tr al lo n ·,
h01l1e lo a n ... h e lp e d t \ ) \. re at e a ! ~\r ~c r po ­
tc nt !a l m ~rk ('t in the r ; t .... l f l.' \\" G~ C:HJc S fti r
t hc ...c intl (Wnt lo lls . <lnd the i' a l io n .l l B u n : ;HI

of S:3nd.u d\ · act i\' itie " in k ~ t i n g new hui kl ­
ing inoll<.;lry pro d uct;; r ro vitkJ <1 :l ;ld d ilion;ll
incent i\"e t t ) the lhe Pi' IlC\V r r,\ dtl :..{;;.

spo nsibl e for "\ r J l1 ,i t;on theo ry ,"
which hold s th a t the so -c a ilecl c!el11o ­
,gra p h ic tr<J ns it io t1 o f m o d ern t im es is

the result of a n e '.... respo n,e toward
red ucti o n o f growth induced by the ris ­
ing s ta ndards o f liv ing and hea lth tha t
have follo v,ed up o n the ir,dm triai a nd
medi cal re vol u tions ( 4).

R ece nt years . hav c see n a ttcmp ls to
modify these opi ni o l1'> , howe ver, on the

part of hi storica l J~mogr"phe rs [for
example (5-7)], anth ropo lo gi st s [f o r ex ­

amp le (8- / 2 »), an d o ihers (/ 3 ) , wh o
ba'if~ their vi ew s ui)o n var io us d ata
from thei r respecti ve d isci p lines. Un­
for tun a te ly , di scus<,io n o f thl.: q ues tioil

is ha m pere d o n th e one halh! h:.' l he
d itl ic ull y o f co n', lI uct ing ;· ':',. " u ;.ie

del1l ographi c a rgu l1len h fr o lll c\i lk nce
of po p ul a tio ns lo ng d.:: a u (/4. /5), a nd
on the o ther b y the fac t th a t ac ceptab le
,'itud il.:s of h u nter-ga th ere rs o r non ­
ind us tr ial ag r ic u ltu ra l pe op les a rc lim ­
ite d by the scarc ity o f suc h pco pk, s t ill
av a ilab le for s tudy whosc liv es have

T he author j .; pr o(l' ",or p f a n l lll opl )! IJJ!,y and
h t:ad or th e De partlll l.'nt o f A n t!lrPpo l ll l! Y :ll the
Un iv('r s ity of OIC/-!O I1. F lI t! l.'l1C 9 740.1.
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t ir ely in a small er com­
munity. In such a case, only
small business can fill the
gap .

9. La rge corporations en­
coura ge widespread com­
munit y ro otlessness by re­
qu iring constant moving of
families hetw een branch of­
fices or plants .

10. Big companies a re'
more likely to be inefficient
th an smaller-sc ale alterna­
tives. Prof. J oe Bain has
shown how, in several
major indu stries, it is plant
size, not company size, that
determines e ff ic ie nc ie s .
Th e steel indus try is a case
study of that point. One
giant publisher rec ently
contracted for a series of
books to a ti ny publishe r be­
cause it was cheaper than
doing it in-house.

THE WHOLE qu estio n of
efficiency needs a fr es h re
vi ew in other contexts as

. well, s uc h as the side ef­
fec ts , mainte na nce cost s, or
injur ies to consume rs .

There n eed not be a re­
verse dogmat ism in favor of
all s m a ll ent e r pri ses to
justify a cri tic a l exam ina ­
ti on of bu sin ess bigness in
our economy. Or to ju stify
as king what such big ness is
doing to our s oc iet y ' s
preferred val ues of individ­
ual initiative, responsibility
and fr eedom fr om the giant
organizations' confor:ning
pressures:

tions are in Washi ngt on a ll tax concessions or go vern­
th e time ask ing for hand- 'm ent su bsidies.
outs on the grounds that if In the qu est for energy
they do n ' t ge t the m t hey adequacy , why develop the
will go broke and damage abundant a gricultural
th e economy. _. wastes a nd residues or

3. Giant co rpora t ions ot her s ol ar en ergies whe n
ver y often mea n giant rno- . there a r e more compl ex,
nopolies or giant monopolis- expensive. and government
tic practic es, wh ich fleece suppor te d technologies like
consume rs out of billions of nuclear powe r a round ?
doll ars, as detailed by the 6. BIG COlVWANIES can
Senate anti-monopoly sub- resi st more strenuously the
committee over the. yea rs. d ispl ace ment of the ir ex ist­
Frequen tly big . business in g technology by a more
forces 'sm all business to go a bunda nt form of new tech:
alon g w.ith their anti-me- nol ogy that is cheap er for
nopoly viola tions, the con sumer . AT &T has

pre ferred underseas cables
a t the expen se of satell ites;
the three televis ion net­
work s long opposed cable
TV d evelopment with its
dozens of ch annels.

7. Big com pani es can con­
trol government an d abuse
s ign ificant politica l power
more easi ly. Du Pont in
Delaware, U ni on Camp in
Sava nn a h, Ga ., and U.S.
St eel in Gary, Ind., a reonly
a few of the company states
or company t own s whe re
b ign ess becomes vi r tua l
gove r n m e nt . It is hard to
t hink of s ma ll bus ine ss
overthrowing South Am eri­
can count ries.

S. Co ngl ome r ate c omp a­
n ies can afford to ignore
one consumer sector if they
can profitably shift to other
consume r sectors, com­
'pared to, firms rooted en-

ARE THEY? Let's look at
the bigness is sues a l itt le
more closely: 4. BIG corporations, his-

1. Smaller compa nies can tori cally witho ut much of an
do a bette r j ob for the con- innova tive r ecdrd , just as
su mcr than t he gian ts are historically ha ve lu nched
doing in the same indust ry . off lone inventors or sm a ll
Th is is true, for exampl e, in firms. A Department of '
the pricing of life insu rance · Comm erce study in the mi d­
or servicing by truck '60s showed th a t individuals
comp anies. Small busi- were the source of m ost
nes ses, whose owners know inventions that helped bu ild '
the y c an win under fair the economy , not the fab led
competition, are unable to co rporate laboratories.
fig h t t h e po li t ic a l and In 1964, Donald Frey.
pr edatory market pr ac tices v ice pr es id ent of F o r d
of the ir opposing goliaths. Motor Co., noted that auto

2. Companies can become suppliers , not the big auto
so la r ge t ha t go ve.r nm e nt . companies, were the pri m e
ca nnot all ow t he m to fa il. source of innovat ion.
While sm a ll busines s is per- S. Big corpo rations gravi­
fec tly f ree to go ba nkrupt , tate tow ard m a s sive t e ch­
b ig bu s ine s s c an go to nologies because it is more
Washington - for a ba ilout. p rofit a ble fo r them and
Aport from the more se nsa - more expensive for consum­
t iona l wel fare case of the crs, Rec ently, big technol­
P enn Ce nt ra l. big corpora- ogv is more likely to induce

For over 100 yea r s the
slogan, "the bigger , th e bet­

~ . ter" has g u ided the busi­
I ' ness com munity .

Even today, few execu­
ti ves w ould question the
va lid ity of such a slogan.
Banks with a sse ts exceed­
in g $30 billion, oil compa­
ni es with sales over $30 bil­
lion a nnua lly and insura nce
compa nies with millions of
policyholders are believed
to be big bec ause they are
bet ter fo r consumers and
th e country.

..
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tirely in a smaller corn­
munity . In such a case, only
small bu siness can fill the
gap.

9. La r gc corporations en­
courage widespread com­
munity rootlessness by re­
quiring constant moving of
families between branch of­
fices or plants.

10. Big companies are '
m ore likely to be inefficient
than smaller-scale alterria­
tives. Prof. Joe Bain has
shown how, in several
major industries, it is plant
size, not company size, that
determines efficiencies.
The steel indu st ry is a case
study of that point. One
giant publisher recently
contracted for a series of
books to a tiny publisher be.
cause it was cheaper than
doing it in-house.

THE WHOLE qu estion of
efficiency needs a fresh re
view in other contexts a s

. well , such as the side ef­
fects, maintenance costs, or
injuries to co ns um ers .

There need not be a re­
ve rse dogmatism in favor of
all small enterprises to
justify a critical ex amina­
tion of business bigness in
our. econom y. Or to ju stify
asking what such b igness is
doin g to our society's
preferred values of individ­
ual initiative, responsibility
and fr eedom from the giant
organizations' ccnfurrning
pressures:

tions are in Wa shington all tax concessions or govern­
th e t ime ask ing for l.and- 'merit subsid ies.
outs on th e grounds that if In the qu est for energy
they don 't- get them they adequacy, why develop the
will go broke and damage abundant agricultural
the economy. _. wastes and residues or

3.' Giant corpora ti ons other solar energies wh en'
very often m e an giant rno- . there are more complex,
nopolies or giant monopolis- expensive ,a rid government
tic practices, which flee ce supported technologies like
consumers out of billions of nuclear power around?
doll ars, as detailed by the 6. BIG COlV1PANIES can
Senate anti-monopoly sub- resist more strenuously the
committee over the-y ea r s. displacement of their exist­
Frequently big business ing te chnology by a ' more
forces small business to go abundant form of new tech;
along with their anti-me- nology that is cheaper for
nopoly violations. the consumer. AT&T has

preferred underseas cables
at the ex pen se of satellites;
the three television net­
works long opposed cable
TV development with its
dozens of channels.

7. Big companies can con­
trol government and abuse
significant political power
more easily. Du Pont in
De laware, Union Camp in
Savannah, Ga., and U,S .
Steel in Gary, Ind., 'ar e only
a few of the company states
or company towns where
bigness becomes virtual
government. It is hard to
t hink of s m a ll business
overth rowin g South Ameri­
can countri es.

S. Conglo rnerate compa­
nies ca n a f' foj-d to ignore
one consumer sec tor if they
can profitably shift to other
consumer sectors, corn­
'pared to, firms rooted en-

ARE THEY? Let's look at
the bign ess issues a little
more clo sely : 4. BIG corporations, his-

1. Smaller companies can torically without much of an
do a better job for the con- innovative recdrd, just as
sumer th an the giants are historically have lu nched
doing in the same indust ry . off lone inventors or small
This is true, for example, in firms. A Department of '
the pricing of life insurance ,Commerce study in the mid­
or servicing by truck '60s showed that individuals
companies. Small busi- were the sou rce of most
nesses, whose owners know inventions that helped build
they ' can win under fair the economy, not the fabled
competition, are unable to corporate laboratories ,
fight the political and In 1964,Don a ld Frey .
preda tory market practices vice president of Ford
of their opposing goliaths. Motor Co., noted that a uto

2. Companies can -become su ppliers, not the big a uto
so la r ge that govejrn m e nt , companies, were the pri m e
cannot allow them to fail. sou rce of innova t ion.
Whi le sm all bu siness is per- S. Big co rp or a tions gr avi­
fectly fre e to go bankrupt, tate toward massive tech­
big bu si ne ss c an go to nologies because it is m ore
Washington - for a ba ilout. p ro fi ta ble for the m a nd
Aport fr om the more sensa- more expensive for CCil SUi"­
tiona I welfare case of the ers. Recently, big technol­
Penn Central. big corpora- ogv is more likely to ind uce, .

For over 100 years the
s logan, "the b igger. the bet­

~ ter" has guided the busi­
;: . ness community.

Even today, few execu­
tives would question the
validity of such a slogan.
Banks with assets exceed­
ing $30 billion, oil compa­
nies with sales over $30 bil­
lion annua lly and insurance
companies with millions of
policyholders are believed
to be big because they are

. better for consumers and
-the country.
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"new product" (which, they will hasten to tell
you, was a flop - even though it has just gone on
the market), so THAT Division doesn't want to
have anything to do with ANY new prod uct
particularly one from outside the company ­
unless it is just like one now being prod uced.

The Research & Development Division of the
potential buyer's organization is often the group
with whom the seller of technology makes contact
and expects to react. Examination of the m o tiv a­
tions of and the management expectations for an
industrial R&D operation, however, yields the
same negative likelihood of of the triggerir!g of
technology transfer from any source external to
the company. The rejection of "not invented
here" (N.I.H.) is no less real because it stems
from complex motivations, pride and corporate
expectations rather than from simple pigheaded­
ness. R&D might consider a new product/process
idea from an external source IF the division could
get corporate credit for a masterful job. and IF
the risk to its prestige and its budgets were close
to zero. Nobody wants to be responsible [or a
failure!

To summarize the characteristics of the
would-be buyer of technology: he is many-headed
- and each head has different reasons [or saying
;',0. Basically, the buyer is seeking minimum
exposure, minimum risk and maximum return.
Perhaps to such a degree that he is overlooking
tremcndous opportunity.

The technology seller may be too shortsighted.
also. We shall proceed on the assumption that he
has a good idea to transfer to a company which
can use it; the seller nevertheless often vastly
underestimates the difficulties and the cos ts in
time and dollars to bring his te ch nol ogica lly ad­
vanced product/process to the point where it can
be marketed or otherwise usefully employed.
Even with a working prototypc and, perhaps, a
product design concept for mass production, the
seller is not likely to have any realistic feel for the
agonizing laborious product development, e volu­
tion, marketing test stages, appearance models,
engineering designs, production drawings.
tooling arguments and agreements and procur­
ements, quality control standards development,
marketing program creation - and finally.
production start up and sales introduction in­
volved in just getting the seller's baby launched
into a hostile world!

The technology seller with a good item for
which he, himself, has no particular use (the
usual case) and in which he docs not intend to
invest his own developmcnt, production and
marketing dollars has definite feelings about till'
worth of his technology to others who m~IY be in a
position to use it. Since he doesn't re cuun iz e

(Continued on Page 20)-----

nology will surface from within the same organ­
ization. The Board of Directors, as anyone of its
members will quickly tell you, is ALWAYS inter­
ested in new products and processes; unfortuna­
tely, no Board member has ever found one suita­
ble for the company, for no proposed new product
or process has yet met all of the model specifica­
tions of the Board:

@ It must be a completely new product
which no other company has.

o It must be protectable against imitation
or substitution by competitors, in the
U.S. and abroad, by strong patents and
know-how. It must be absolutely
exclusive.

G The product must be cheap to make,
habit-forming for the buyer, non-dura­
ble (it must wear out).

~ The product/process must be producible
with no capital investment.

~ Firm orders should be in hand before
products are sold (no inventory).

f!l There must be no research or develop­
ment risks, no marketing risks, etc.

A second view of acceptable new technology is
held by the President: his outlook is usually
somewhat more moderate than that of his Board,
for he has the practical problem of getting results
- demonstrating accomplishments. The Pre­
sident of a corporation which may be seeking new
technology from outside his company is generally
looking for products/processes not too 'different
from those wnich his company already sells, or
which "fit" w011 with his various departments
(promise a minimum of upheaval everywhere)­
so as to ruinimize the risks of time and money and
prestige for the company. At least, he is not ex­
pecting that new technology can be injected into
his company with ZERO risk I

The various departments within the corpora­
tion have their own slants on outside technology,
and all of them are prejudiced against triggering
any transfer. The Marketing Division has very
definite ideas as to what products/processes may
be salable (and with the least effort), what sort of
appearance and color the product should have,
what the customer wants, the type and intensity
of advertising and promotions which it likes to
run and which will s urely be successful with a
new product, and so forth. Such thinking leaves
very little room for new technology from outside
the company, for all of the thinking is geared to
existing products and product lines.

The Production Division is ever more inclined
to resist any change wh atsoever in its operation,
unless it is to discontinue a few products and
processes with which it has always had trouble.·
Engineering has scarcely recovered fr om its
flurry of tooling and methodizing for the last

~
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-' nL.~t is , s e veral ditfcrcnt views of I1f:W tech-

ABSTRACT
Technology transfer - the movement of new

product and process ideas from seller (usually
an inventor, a university or. a resea rch insti­
tute) to buyer (an industrial organization or
company) - is a potentially important in­
strument of commerce which needs cultivation
and encouragement. Many problems, some real
and some imagined. prevent wide acceptance of
the concept today.

The triggering of technology t ransfer
requires buyer and seller attitudes which are
more closely attuned to each other; mutual
understanding of and respect for each other's
problems can provide the necessary spark to
initiate beneficial interchanges.

* * *A display of its identifiable products usually
gives an accurate image of any particular com­
pany; the products largely reflect the corporate
philosophy, the personality of the marketing
department and the manufacturin g tools and
skills available in its production plants. The
products or processes which "fit the company"
are the ones which find their way from conception
stages through research and development and
prototypes to production and marketing and gen­
eral use.

Corpor ate organiza tio ns are form id able for­
tresses, and relatively little transfer of technology
takesplacebetween companies or toor from other
outside institutions. When transfer does take
place, it is usually in the form of a nnishe d product
to strengthen product lines or a pr ove n process
intended to reduce prod uct icn costs or meet com ­
petition. Perhaps surprisinzly, a corporation rar­
ely seeks or accepts outside technology merely
because it is the least expensive way to acquire
ccrt ain new product/process concepts and re­
search and development.

The movement of te chnical ideas and know­
how from a conceiving organization (the seller) to
a user organization (the buyer) is TECHNOLOGY
TRANSFER ... at any stage of research Dr
development. While TECHNOLOGY THANSFER
is a rather unusual experien ce for the buyer, it is
also often confusing, mystifying and uncommon
for the seller and, more broadly, can have wide
social and economic effects which extend to world
trade and standards of li ving.

The case can clearly be made for acceleration
of technology transfer, but the means by which
the buy..",; and the sellers can be encouraged and
embo!c)(-rf''' are not obvious. The synergism of
,;ehnology transfer which has actu a lly taken
place - where the transfer has brought product or
process results which are substantially more
valuable than would h ave been possible in the
buyer's or seller's domain alone - suggests the
prerequisite for success and an undc rlying trig·
gering mechanism: somehow, in some way, the
two parties in every successful technology tran­
saction have developed an understanding and a
sympathy and a respect, one for the othe r.

By first examining separately the attitudes,
the hopes, the expectations, the frames of re fer­
en';" and the different en .... ironments of potential
buyers and sellers of technology, it is possible to
begin the process of fostering m or e and bet ter
transfer of techn ology. secure in the kno\vlQdge
th;:,~t the mutua! respect and understanding which
'steru. Irom such examination and which arc vital
to that process will provide the trigger for sue­
cessrul results.
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(Continu ed from Page 3)

either the com plexity of the job or the risks which
the buye r assum es when he m akes th e decision to
p r ocee d with dev elo pment of a n it em of new
techn ology. the se lle r practically always has .a
highly-in fla ted idea as to th e va lue of hiS. teen­
nology to other s . He dras ticall y di sc ou nt s the
ri sk s inherent in new prod uct i pr oces s de ve lop ­
m ent and market ing - r isks which are inv a riably
fin a ncial and which often invol ve unavailabl e
t ech nica l skill s or undeveloped pr od ucti on meth-
ods as well. .

The would-be se lle ro f tech nology , then, can be
snt ir ically cha r act eri zed as the owner of a sure­
Iire item which anyone in his ri ght mind KNOWS
\\-111 be s uccessfu l, and which is wor th a for tune
because it can, be pr oduced for a nick el a nd sold
for a dollar a nd can be put int o pr oduction nex t
week (after sp ecial new machines a re p urc hased
an d ins talled by the Ma nuf acturing Departmen t
of your co mpa ny , of cou rser ).

Trigge11ing Technology Transfer
Th e bu yer, on the othcr ha nd, is anxio us to make ion of its VALUE has been discus sed ; the gap is
th e best possible inves tme nt of his f unds an d his alm ost in var iablv a wide one. It pr oba bly ca uses
manpowe r and fa cili t ies r es ources ; he m ust min- as m an v tran sf er fa ilur es as the N.I. H. Ia ctor.
irn ize his ri sks, and therefor e se eks only th ose Br idgin'g thi s ga p r equi r es a g reat deal of pa ­
ide as which have be en transl a ted in to pro to type tience and open-minde d give and t axe on th e part
products or pilot-plant processes . Thc se ller g en- of ea ch party to an y neg otia tion , a nd. of course , is
er allv ca nnot affo rd to devel op hi s ide a into one or crucial to tr ansfer. T he basi c se cret for tr igger ing
mor e prototypes , and he like ly does no t have t he technology t ransfer is mutual respect a nd und er­
exper tise to do this in any event. Thus occurs a standi ng; that respect and un dersta nding be gins
ve rv wide gap between the 1'1' 0 pa r ties - on e with the dis cu ssions between bu yer a nd sell er on
whi'ch m ust be br idg ed in some manner befor e WORTH vs . VALUE.
trans fer can be acco mplished. 4) The would-be buyers an d sel le rs of techn ology
2) The simple commun icat~<:E!~...Ki\P. be twe enor- e ithe r ne ver be gin se ri ous discu ssions about new
ga niza tlo' iiS:'""rvyho,t o f1lIkt ,o' ;i n ~ ~9.mp'al!.I p.fjn.a items or abru ptly inte r rupt su ch talks with gr ea t
uruversilvIs always a dilemm a. When potent ia l gnas hing of te eth on both sides bec a use buye rs
seTJ'e·!'·-\\t sE es·' to e"X ph r e [re~ms o f te c h nolog y refuse to recogni ze tha t out side technology can be
transfe r with potenti al buyer, who g et s tog ether valua ble to the m . Oft en, th e bu yer could pr ofit
with who m? The seller is not going to ge t any- immeasur ab ly fr om inf usion of te chn iques , de­
whe r e with the bu yer 's R&D Department , for sig n conc ept s an d products fr om outs id e the nor­
N.I. H. will qui ckly sq uelch any idea -tr ansfer con- ma l view of his business. Th e pr oble m wh ich
ve rsations. Moreover, the r esources -plannin g m akes technology transfer dif fic ult is the wel l­
deci sions of th e bu yer mu s t all be made at a high kn own "N. I.H. ," NOT INVE:-;TED HERE; it a f-
cor por ate leve l, so it is prac tically ess ential that fec ts , in varyin g degr e es , pr a c tic al ly eve ry or -

Th e transfer gap the seller comm uni ca te first with such ot·ris ioo ga nization of eve ry type _ the unwillingness to
If there were few differenc es between th e m akers. The buyer, for his part , ma y be dealing admit th at someon e fr om out side the bu siness

thinking of buyers and sell ers of tec hnology, th er e with an inventor , aconsult ant , a r esearch labo r- m ig h t h ave some cr e a ti ve and in g enio us id eas
would be little need for concern ab ou t tnggerm g a tory , a universit y or a nother company ; he mu st abo ut the busin es s which we ha d no t thou ght of
technology transfer. But the buye r is a very dif- be ab le to r ecognize a seller-commun icator who ourselv es. Such idea -inte rjec ti o n at t empts are
tcrent animal from the seller ; o.l}JLj~})YJ:;:n;Juc- can speak a uthor itat ivel y abo ut th e item or items incli ned t o be s umma rily r eje c t ed wit ho ut ra-
tant to ta ke r isks, an d the n the r IS ove r-cont idcnt of tec hnology for sal e, a nd who is gOiJ.l.l~...t..lL.ta.lJow ·') j ona l considera tion , .. .. _ ' u •

of '~li~, .~~.1.ili .of ~I~ , tec unol ogy. The Width ? f ~iJ e~Vlllgh.,QJ!J~~.u i ri e s ~a n d "dec I~~~p,~..Jn m ost un I- 1",'5) A gap comm on to mos t negotiations b~tween
gap ca n be de sc ri bed III a se r -ies of c ont r as ts .i'; e ~ sI t l e s i t I S e xcee din gly diff icu lt to fllld . a -b uyer s an d selle rs of new items IS a bia se d int er ­
betwe en t he th inking of buyer and seller : it s eli er-cornmuntc a t or who IS willing to ; ollc ede -pret atron of t he RI SK vs. RE TlJR;\" axio m, Na ­
1) The gap betwe en iDEA an? PROTOTYPE; ~' that he has the n ~;:e"s sary a u thor ity an " wh.o IS ; tu r ally , the buyer s tresses the t r emen dous risk
t he selle r maint ain s that an iuea IS a ll th at IS j willing to use It ! 1 r ans fer sim ply..ca nn ot occur ; and the ne ed for han dsome r eturn (to mm) , while
neces sa ry - that the buyer is a fool if he can 't! u nt il or unless .. t h ~ ri.~h t pe ople are~!I th c selle r se es the new pr od uct risk of his new
r ea dily envisio n the bene fits which will flow from\...~!nuJ!!..£i'-l~£;1,JY.U1L~~2.~g,[",..-_·-:-~ techn ology to be mini mal. The sel le r se eks su b.
t he new te chn ology which is repre sented by the 3) Th e dispartty bet wee n the buyer s cOll,ceptof ~ t' d P : 2') .
con cept he is exp ected to be ea ger. to em br ace. WORTH of new tech nology and the se ller s opm- (~ on mue on ...ag e .,~ .~ ,. . "
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Triggering Technology Transfer

M? U~nal F're QuBfi(:YVibrating Equipment f ~r.

Swe d en Fra nce

Re x nord will b e p re p are d t o me e f wi t h in­
t e re s t e d p Oliies durin n t h e UIl·\N"r1d Fair ,
ChkcIgO, Illin o is, fur de tc:H~d d iscuss io ns Of

o ra'an g e f o r meetings at t heir Co rp orate O f ..
f ices .

i

I,

Adv ice to the se lle r
If t he buye r takes som e of t he. advic e whi ch

ha s been fr eely offered, he wi ll h ave m oved posi­
tiv e ly to ward re sp ect for and un de rstan din g of the
seller and his way of thinking. T o pu sh th e selle r
in the gen e ra l direc tion of the buye r. wi i h the
expecta ti on th at t he two w il l rea ch a co m mo n
understa ndin g and th e transfer of technology will
result , th e followin g sugges tions arc offe re d :

a) DO try to mak e a wor king mode l of yo ur
prod uct or tes t out yo ur precess on a sm all
scal e. T he bu yer us ua lly won ' t have a ve ry
good im a gin a lion , a nd nee ds re as su r anc e
tha t your ite m of te chnology is pr actical.

b) Don ' t be .coy with a pro spective buye r ­
expla in wha t yo u have . D on ' t with hold vi tal
infor m ation or detail.

c) Re cogn ize tha t a r eputable co mpan y ha s fa r
m ore to lose by s tea li ng you r idea tha n ha ve
you; if you ha ve a good item of tec hn ology ,
ha ve faith and tru st in th e int e grit y of
well -k now n potenti al b uyer s . Th ere ar e
simple ways to protec t you r in te res ts .

d) T ry to e sti ma te the cumulativ e cost to II

b uy er of product de v e lo p m e nt , testi n g ,
m ar ket tes ts , p rodu c t ion toolin g , an d so
forth, ne cessary to br in g your produ ct to
ma rket. As k th e p otent ia l b uyer fo r h is
figures, and use variou s re ferences wh ic h
a re ava ilable for typ ical p roduct de ve lop­
m ent. Th en mu lt ipl y th is co st by th e a c­
cep ted number of fa il ur es ncr suc ces sful
new produc t int roductio n to 'ob tain a quan­
t it a tive id eas to t he financial ri sk whi ch th e
buyer will be assum ing if he takes on vour
product/proc ess. .

e ) Share the b uy er 's r isk by in ves tin g \fh at­
ev e r you ca n in pr oof of product/prfcess
pe rf or m a n c e and e ff ec tiv en ess, and
econom y before you pr es en t your it em for
tr an sfer to oth ers . Yo ur inves tment will be
evid ence of y our ow n co nfidcn c e in th e
tec hn ology you are se ll in g.

f) Let potential bu yers know what you have to
offer - what it will do, wha t it r epla ces , why
it is bet te r - in simple, non -technica l Ia n­
gu a g e. Leav e th e t echni c al deta il fo r in-
depth exp lana tions when requ est ed. I

g) Do not hesita te to se ek inrc tgn bu yers \\he n
dom estic compan ies will not listen to ');our
te c h nolo gy ite m d escri pt ion ; in rnllllY
countries , imp nrt cd tech nologv is couuhou
a nd com panies openly spek new idras fr,111TI
.abroad.

de velop instant re s is tan c e to an ything fr om
outside th e company is to ask any of the se
groups to de termine th e suitabili ty of out­
side te chnol og y for yo u ! T h e N OT I N­
VEN TED HERE psychology is ha r d to
ove rc om e.

e ) Assign the responsib il it y for lookin g a t out­
sid e new prod net/proces s idea s to th e Pre­
sid ent or to an im agina ti ve Vice Pres ident
- so meone in the organ ization who knows
the co rpo r ate philos ophy and who ca n mak e
decision s s tick.

f) Th ere are hu ndreds of pe ople wh o, wh en
confronted with a ny new ide a , can ex pla in
why it won't (can 't) wo rk; try as kin g your­
se lf and othe rs ar ound yo u HOW IT CAN B E
:MADE T O WORK. - -

g) Ch a llen g e yo u rse lf to im agin e wh at you
woul d do, an d how, with a n ew product/­
p roc ess fo r wh ich y ou hav e no u s e, b u t

. which s h ould .b e of va lu e to a n ot he r in­
dus tr y. Put yourself in a se ll e r 's pla ce.

h ) If your co m pa ny has n't a lread y don e it (or
has n 't don e it well ) , t ry to dec ide object ive ­
ly what your compa ny is in bus in ess for
(do n't say "to make money" - if that we re
so , you cou ld do m uch be tt er by investing in
AAA bonds, at much les s risk) ,

Adv ice 10 the buyer
It should be quite clear to all concerned th a t

the trigg ering of te chnology transfer on a regular
basis will requ ir e substantial ch ang es in buyers'
and s elle rs ' att it udes -- ch ang es which are ent ir ­
ely feasible , but which may be har d t o im ule ment
be cause habit an d outlook are oft en di fficult to
alter. If only a pa rt of the advic e is he ede d, the
wor ds of ad m oni tio n will have been worth while .

From th e swee t and bit ter ex perienc es of one
wh o has been both a buyer an d a seller of new
technology, th e word s of advic e wh ich ca n he lp to
trigger tech nology t r ansfe r for the bu yer in clude
the tollowin g su gg estio ns :

a ) T ak e a h ard look a t the absolute cos t , th e
ongoing com mit m en t and the cos t e ff'cc­
ti ve nes s of you r R E SE ARC H (no t your
DE VE LOP ME NT) op era t ion. T ry t o es - .
ti mat e th e re search co s t of e a c h new
produ ct/process (if any ) which h as evolved
fro m th is op e r ati on . D o n o t in cl ud e
"warmed·over" prod uct s. Ha s 'l our reo
search ope r ati on p roduced Tl ~ W n ew
produ cts/pro ce sses at so me so rt o fr'eas on­
ab le in te r vals and at an ac cept ab le cost?

'b )Turn on your im agina tion an d you r in gen­
uit y ! Open your e yes and ears to ou tside
new product/proces s I DE AS and to new
component s wh ich m ay becom e useful in
n ew p r odu c t s . Don't wa it f or wo r kin g
m odels a nd pro totypes before ma kin g as­
se ss me nts of the im pa ct of new technology
items on your busin ess.

c) Deve lop a plan and a budget for r isk-taking
on ne w pr odu c ts /p r oc es ses in vo ur ce rn­
pa ny . Es tablish so me fin ancial'obj e ctives
and so me nume r ic a l nc w p r od u c t ohj ec ­
tive s , Don't be afr uid t o buy outside idea s
when they sound promising,

d j Ke e p you r H&D D e par t m ent a n d yo u r
P rod uction De part m e nt a way fro m n e w
ou tsid e tech nology item ovalua t iuns . Don' t
le t your Ne w Produc t Eva lu at iou Commit­
t ee IH.: ~~ l t hc m .: e ith cr - a s u r e wa,}' to

them one -by-one . If a few of th e highest hurdles
can be cleared a way, tho se remain ing inevitably
appear to be le ss formid ab le. As a sta r t, t h e
tr em endous I D EA to P R OT OTYP E b arrier
betwe en buyer a nd se lle r can be tackled if ea ch
pa r ty will s hift hi s position slig htl y ; the sellercould
assume some of th e d evelopment ri sk ( and learn a
bi t abo ut the buy er 'S pro blems at the same time)
by investing tim e an d energy an d modes t funds in
de sig ning and produc ing a prototype or two . E ve n
th ou gh th e selle r's p ro totype s might not be most
a pp ro pr ia te for t h e bu yer 's purposes , ' t h e
evidence of selle r' s willingness to m e et the b uye r
fu r the r down the ro ad will have a ccom pli shed
m uch.

At the sa m e ti me , the bu yer cou ld as sig n the
res ponsib rlit y in his org anizat ion for the r isk-ta k­
ing oj inv es tm e nt in ne w prod ucts/pro c esse s to a
spec ia l gro up ha vin g th e intr odu cti on of ne w
products and new lines of products as its maj or
r esp onsib ility a nd loya lty. Suc h assig nment woul d
im me dia te ly r ec on cil e the b u yer / s elle r g a p
ca use d by the infam ous NOT IN VENT ED HER E
sy ndro m e an d would a ls o help to a llevia te th e
WORTH vs. VALUE , R ISK vs. RETL' RN and the
com m unica t ion s pro ble ms whic h bes et t he po­
ten tia l transf er of te ch nol ogy from se ller to
buyer. A buy er who ca n uncouple his ri sk-ta king
on n e w t e ch nolog y from his ma r ket in g a nd
pr oduction and R&D de par tme nt has go ne a lon g
way toward m eetin g the sell e r on m or e mutua lly
und erstand ab le te rm s.

If the sell er would consid er dev elopi ng pr oto­
t yp es and the buy e r would isol at e an " out side
investments in technology" pe rson or grou p, tw o
use fu l ste ps cou ld be tak en toward bri dg in g the
transfer gap. These steps ca n cock th e trigge r for
te ch nology t ransfer; they ar e two steps toward
the prer equ isite mutual respect and unde rs ta nd­
ing bet we en buye r and se lle r.

5 0 ..,tl> tlfri<a
kir Pollutioll Equlpmel\t fllY:

U.!'C

All in q uirie s shoul d b e d ir<?t'"d t o Eclw<!r d M,
V/old rco, Vic e Pre s ident -... FirH:H1ce, In terna­
ti onal Group , {~ o l' p C)rat3 (lUk e s , 350 0 Firs t
VliSCCf15i n Ce.rr~~ t·t f.,.,\ihNU1ikec, V/iS((H1Sin !'
53202 , Te lo x ; 0 2 6 -7 2 7 f ( o b le: Seltch!'3in . I'-- J

Ball Piston Pumps fot:
West G e rm a ny Sweden

East Genn a ny france

U.K.

Severa l developments in Pi lot or Produc­
tion sta ges a re a vailabl e fo r. licen se.
Examp les includ e:

Water & Waste Treat ment for Etjllillment for.
Austria Peru
Brazil So u t h America

.Co lum b ia Spain

Iran Sw e den

It aly West German y

[Co n tin ue d fr om P a ge 20)

s tan ti a l compens a t ion (to him) for his low -r isk
idea which he beli ev es will soon put t he buyer at
th e to p of th e F OHTUN E 50(l list Both parti es
ne ed so m e ed u c a t ion on t h e mat te r of n e w
products - the cumula tive investme nt curv e as
m arke t int roductio n ap pr oach es (wh ich would be
a n eye -opener for the selle r , no d oubt) and the
his tor y of companies w hich are too in flex ibl e to
change prod ucts and lin es or ar e too conservative
to r is k resources on new tech nology which can
dras ti call y affec t the nature of th ei r prod uc ts or
servic es.
6 ) Mos t bu ye rs of ~ll£h nology, Wm Hndi t riifLicult
to b eTic VcOT1Cit "ih e s ell ers ..OIten.ti m es ha ve a
pe c'uIiil r ,' cutj ous~" proble m , AJJn jyeXS!ly or a
com pany or a feder al agenc ymay, ge ner a te new

' \L-!~ ~ eenno! ogy a ~ a regular thing. . th ough .as a by­
7"\ ' ~~?dU (:(on~~basi.c functicn sand/o r oy t?Jdeof i ts

n or m al in terests and needsjsuch an orga nization
'is -liRely to h avi '!iia ny' ,ind ivi{l,uals.' ip i'ts' employ
~;h iiate · no t .co nvi n ced o f. t he Valug..iln~ im por­
tance .()L se ll) l)g its .technolo.gv.t o. those who "ca n

. p ut,it to uSG.-.:..I n...somejns t a nces t he ..s al e or
. lrc~_s.i n!i. sfye \v j<ieasjs '~Y.en .dis.coJ.lr~g~.cl . ty

off icia l pOl,I{;)l,J,Jn.tj l..this.atti tud e can.be.c hanged,
t h ,}r e \ i'i ll be m,any , m any i t e1Il.5 , or. n.ewtech ­
nologyIan gu ishing in gra dua tetheses , in profes­
WI' S' d csks and!J ~i!(j ;; .~.Dd Qn _u ni Y~L~it y :and
gover nm ent labora tory b.f'.PJ:ll..cs. Tho ugh the re o
su lt ts 'thes':i'me ,-a-hi'g e number of co m pa nies
have a so mewhat differ en t interna l nroble rn t o
r esolv e : do we wan t to s ell so me of our t ech­
nology, and if so, how and to whom') In credulou s
as it m ay sound, th e fir s t step in triggering tech­
nolog y tr ans fe r mu s t frequently be on e of co n­
vin cin g the owner of such tec hnolo gy tha t ev e ry­
on e 's bes t int erest s ma y be served, by tran sfe r of

. his new, unut ilized prod uc ts /processes to those
who can put them to good use!

To bridge the differ en ces betwe en bu yer an d
sell er, it is ne c essar y to r ecognize tha t differ­
enc es ex is t: t hen conscio us ly seek to m inimize
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MEMORANDUM DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

TO Norman Latker DATE: February 26, 19J5
t1~Mca 0(1}

FROM Associate Director for Communications

SUBJECT: Draft report for Committee on Dissemination of Research
''':;:,:';:;'''''';'';'.:. __'OJResults .__"w~__~~_~~,_.'._" _

Attached is draft which is to be reviewed by our
Committee tomorrow. A number of editorial changes have
already been made, but the sections we discussed this
morning reflect our latest effort.

Would appreciate a call as soon as you have had oppor­
tunity to review.

Attachment

I
~~~.,~/_'« ""/ ' l' ,(§..>{ - .~C4;=~

L-. ' 4.., c:..v':.



DEPARTi"fENT OF HEALTH, EDUCATION, AND WELF ARE
PUBLIC HEALTH SERVICE

NATIONA L IS :;T IT UT ES, OF HEALTH

TO

FRO~f :

Membe r s
Comrn i t t e e on Dis s em'i.n a t Lon of Res e arch

Re sul. ts

As s o c i .a t e Df.re c t or f o r Co rrmun Lc a tLon s

DATE: February 2 L~, 1975

SUBJECf : Commi t t ee Nee tin g - Th ur sda y, Februar y 27 10 :30 A.M.
Bui l d i n g 1, Ro om 124

A meeting of t h e C Ollli~ittee on Dissemination of Res e a r ch
Res u l t s i s c a lled for 10:30 A . M. on 'I'hurs day , Februa r y 27
,i n r oom 124 of b uilding 1.

,,7i t h luck , this wi l l be our fin al mee ting.

At t a che d is a draft of Parts I , II and III o f our Con~it te e

Report . Pa r t IV, a. summary r e por t o f cur r e n t a c t ivities ,
wi l l be ready for inspect ion Thurs day.

Please g o ov e r t h e draf ts o i t h c are and b ring y o ur "ma r ke d
u»" co p u t.o o irr rnee t Lnz1 '~ J ~.l.. . x. P.- =: . . ._. 1.01:> '

You <;'l i l l note t h a t the dr aft is !10~'J in ·til.e form of a final
r e po r t from the Committe e t o t he Director . He wil l submit
i t , a l ong wi t.h his comments t o the Senate Ap p r o pr i a t ion
C OE'l!Il i t tee . i

!

At t a c hme n t

f ~ ! It ' .." I I I 1 _' I r:::. _L \- J ..L j l L "-..'.J- ~ .!- _.... ~. 4. '-4 .....


