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The Natlcpal Academy of Englneerlng was establlshed in December 1964.

The Acadeﬁy is independent and autonomous in its organlzat1on and

election of members and shares in the responsibility given the National .
Academy o? Scientes under its congressional act of incorporation to advise
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in the United States and abroad, with a view to securing
concentration on problems significant to society and
enc0urag1ng research and’ development almed at meet1ng -them.

- 3. {To advise the Congress and ‘the executive branch of the -

7govermment, whenever called upon by any department or
agency thereof, on matters of natlonal 1mport pertlnent :

to englneerlng ' S . S s

4. Tb cooperate w1th the Natlonal Academy of Sc1ences on
: maxters 1nvolv1ng both science and englneerlng

5. iTo serve the natlon in other respects in connectlon
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6. iTo recognlze in an approprlate manner - outstandlng con-

trlbutlons to the nation by 1ead1ng eng1neers. _
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SUMMARY -

With a few exceptions, the vast technology developed hy_

]

;federally—funded prograﬁs since World War II:has not resulted

in w1despread "spin-offs" of seconda or additi li

tlons of practlcal products, processes, and services that have

made an 1mpact on the natlon s economic growth, lndustrlal

E ﬁ

\gf%ﬁggtiylty, emplovment gains, and foreign trade.' In thls
M

re?ort, a committee of the Natlonal Academy of Englneerlng

sty dled the transfer and utlllzatlon of thlS klnd of technology :.

w1th a view toward solv1ng cr1t1ca1 natlonal problems and |

prov1d1ng greater publlc beneflts._:. ..

After examlnlng 25 federal departments and agencies, the |

commlttee found- Although federally-funded research and develop*.

ment totaled $17 bllllon in FY 1973 ~—'of whlch nearly $l bllllon

:EWent 1nto the collectlon, proce551ng,.and dlssemlnatlon of 1nforma—-

. tien about the resultlng technology ——e only $43 mllllon (or 0, 25 |
pe;cent of the total R&D budget) was spent to stlmulate sub- |

'stantlal and profltable secondary uses of the technology.\_

One major recommendatlon, accordlngly, oallsﬁgg;_ghlftlng -
\-..__________,__..__

the focus of federal concern from 51mp1y telllng commerc1a1

users and local governments about promlslng technologles to

”actually transformlna +erhn1ca1 lnformatlon lnto ultlmate uses
i i

that fulflll publlc g;_prluate—eeonomlc_and*soclal_needs.. To

i do thls, the commlttee proposes that the federal government

spend about $1 bllllon_annually to correct th;s-;mbalance,_

e
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_ The commlttee 1dent1freﬁ*iﬁeﬁamental 1nadequac1es ln the

'process of technology transfer and utlllzatlon._ To overcome

se shortcomlngs, 1t suggests that the government, in collab-
tlon w1th 1nnovators, suppllers, and users, adequately deflne '
opportunltles in terms of_speclflc needs or ultimate nses, |
ket characteristics, econoﬁlc payoff,-and“pnblic benefits,
match these opportunltles with the available technology.
A key element that the commlttee recommends in order to
ry out utlllzatlon act1v1t1es 1s the prov151on of 1ncent1ves

tools such as adaptlve englneerlng, seed flnanc1ng, and '

manketlng a551stance.z

The report declares that 1n no Way do the recommendatlons

mean to imply that the federal government should become a_;u

competltor to the prlvate entrepreneur.g The federal role should -

be,

the commi ttee states, one of stlmulatlng and ass1st1ng, not

cf 1nh1b1t1ng or dlscouraglng the natlon s xndustrlal sector.-

In carrylng out 1ts charges and developlng 1ts flndlngs,.
commlttee assumed that there was a substant1a1 amount of use-t

technology generated in federal laboratorles that is poten-

ti ﬁly avallable for wider publlc beneflt. The commlttee

sug

Sci

gests that this hypothe51s must be tested by the Natlonal

ence Foundatlon, the agency that-comm1551oned the study.

| Flnally, ‘the committee questlons whether experlmentatlon

a necessary prerequ1s1te to the 1mplementatlon of the pOllCleS

t:recommended in the report.g,,_gj
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TECHNOLOGY TRANSFER AND UTILIZATION -

INTRODUCTION

Background. Through'its EXperimental Research and

Development Incentives Program (ERDIP), the NatiOnal Science

Foundation (NSF) is responsibile for gathering evidence con-

 cerning various incentives that the federal government can

use to.increase the aﬁplication of science and'technology:for
the ?ublic‘benefit._ At the- lnltlatlve of ERDIP, the Foundatlon
requested the Natlonal Academy of Englneerlng to establlsh
a Commlttee on Technology Transfer and Utlllzatlon (COTTU)
Thejcommlttee began operatlng in July 1973.
| Charges._'In SpElelc charges to the Academy, the NSF
reqpested that COTTU : | PR | |
..' Identlfy ‘the major federal agen01es that have'
'conducted programs dlrected toward technology
transfer and utlllzatlon°f7h _f -
g:.:d Determlne and descrlbe the methods used by :
those agenc1es in advanc1ng the programs,
E_, Evaluate effectlveness of these methods,
. Assess the extent to whleh‘these agencies
have evaluated-their own methods;aand, |
. _.On;the.basisaof_the baokground inf0rmation:
| developed,.recommend_polieies that the_NSFh

orfthe'federal governmenthhould consider.
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Scope and Vlewp01nt.. In continuing discnssions with

htte NSF and lndependentky as the stmdy progressed the commlttee

agreed that it should attempt to ldentlfy those attrlbutes.of the._.
nrocess and programs that llmlt the secondary and/or addltlonal

_ a;pllcatlons of governmentvgenerated technology; make constructive
suggestions for overcomlng.these constralnts:_outllne feas;ble.

.f: eral initiatives that would'significantly speed np technoloéical

' utilization, and, finally,.recommend_a.new approach and direction

;for the ﬁSF's experlments that are designed to increase the |

knowledge of the 1nadequate1y understood process of technology

- transfergand_utlllzatlon.

The committee:believes that an acceleration‘of technological

dﬁvelopments, consonant with economlc forces and responsrve to
i X . .

the perceived needs of the country, can result from a rev151on
. v\s._.___..,_._.._.—_____‘

of cefggig;igdgzgl_g_llcles and procedures. It alsO-belleves

that this would, 1n-turn, contrlbute to the solutlon of some

critical.national problems as well;as prov1de_other benef;ts.

Membership; The 15 members of the commlttee have dlverse

_e?pertlse and experlence.. As 1nnovators, suppllers, and users,

ey have con5p1cuous records in technology transfer and ut111zat10n.§

ey represent various profe531ons - englneerlng, law, economics,

'-_investment banklng, larqe and small bu51ness management, and applled
réSearchQ. Thls diverse background enabled the commlttee to address

not only ‘the pragmatlc managerlal and socio- economic aspects of

' the problem, but the 1nst1tut10nal 1mp11cat10ns as well._




.'Methodology."In carrylng out 1ts charges and developlng

its flndlngs, the commlttee surveyed the relevant llterature,

1dent1f1ed_25 federal agencies conductlng programs of technology

- transfer and utilization (Appendix), interviewed officials of

these agencles, evaluated the written responses of selected agencles
Lo a questlonnalre, held wrde-ranglng dlscu551ons durlng three
-ommlttee,meetlngs with v1rtually full attendance, and partlcularly'
lreﬁ'upon its own accumulated professional_experience and_judgment.f
‘ -?Duringlits‘deliberations, the.committee did not.fully

agree on every point.under discnssion, but there was complete
agreement-on the major themes and ‘the final recommendations.

: ‘For a meanlngful study base, the commlttee developed

uhree fundamental postulates. | |

| ':(i): On_the bas1s of current.knowledge, itlis.

| | possxble to take steps toward 1mprov1ng

the transfer and utlllzatlon of technology.;

hThere is a substantlal amount of useful

technology generated rn federal laboratorles

"potentlally avallable for wrder publlc
appllcatlon.‘ | . |
r(iii)_It-ls_ln the national interest to stimulate

the transfer'and utilization-of technology

T

_from the federal government and its contractors
-1n order to meet present and antlcxpated needs
- by other users and thereby foster economlc and

:soélal growth in the Unlted States.r'

v
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from unlver51t1es, reseerch institutions,

Whlle the commlttee has been mindful that the expressed
concern of the NSF is with technology orlglnatlng in federal
laboratorles, the basic.process of technology transfer and

utlllzatlon is also appllcable to the products of research

% : and other sources, whether or not such activities are_supported

in whole or in part by federel contraote:or grants.

LIST OF TERMS

T —

Technology - The‘application of scientific knowledgex”

or engineering designs or processes; any

f_hardware_device,.equipment,_orISYStem; special
laboratory or test fecility} or specially.trained'

1person.[1} Also servrces and . ldeas are 1ncluded.

In general it is the body of sc1ent1f1o and

engineering knowledge.of_how to make_somethlng.
_that will be purchased in the"nerketplace;'

Technology Transfer - The process of collectlon,

[x1

1. 8. General Accounting Officde, Means for Increasing the
Use of Defense Technology for Urgent Public Problems .

"documentatlon, and successful dlssemlnatlon of
sc1ent1f1c and techn1ca1 1nformatron to a
~ receiver through a number of mechanisms,_both;‘

- formal and informal, passive and active.

' (Washington, D.- C.: U. S. Government Prmntlng Offlce,
~ December 1972) P 5. = :

'}
I
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industrial 1aborator1es,
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g The transfer process beglns when 1t has been's

establlshed that a technologlcal advance has

SLgnlflcant relevancy in a dlrected or different

> : e

applioation and that'a_necessary adaptation can
be made. The process'occurs haturally,between-
-participants Qho understand what has to be

done ho permit effective utiliiaﬁion.

Technology Utilization ~ The process through which

 government research and'technOIogy is transformed;h-

’ into processes,_p;oducts, or servicescthat can .

.f % - g ,"be.applied to actual or potentiaiopublic.or _

f ;.' - h._ private needs. It may also mean the.secondary

Al? o f.h_ or horlzontal appllcatlon of a technology that

' has been developed for a partlcular mission and
-after-modlflcatlon and dlver51f1catlon, f;lls a

,aifferent heed'in'another envifonmeht.[l]- |
Uﬁilizaﬁion.is thereforeha broaoer concept-than

transfer, inasmuch as it_emphaSiges_the ability

i
e

.and/or willihgness of an entrep;eheur'fromheitherg
the public or private sector to?aﬁbly an available_:
‘ _-l._ _fechhology ﬁolan uitimate ﬁse?ofgche c:eation of

a marketabie end—product or sefvice. |

Innovatlon - The process that broadly ranges from the

.-r..-.

1nventlon or conceptlon to ma”ketplace acceptance.-

~ [1l} Ibid. It should be noted that the General Accounting Office

1 used this as the definition for -"technology transfer," but
the COTTU members felt thls functlon ‘wag more approprlately .
part of utlllzatlon.",' ‘ _ _ Lo




,Innovator - The one who lntroduces; champlons,.and/or
'manages new technology whether or not. he 1s the
actnal 1nventor or discoverer. | |
'SuEEiier ; The one who appliesntechnology tO'produce'
:.a product or service. The concept refers to
the:ﬁanufacturer or adapter of'a‘technology
(usuallf a'private sector, profit—making company
or a consortium of prlvate flrms, or under certain
c1rcumstances, a partnershlp of publlc and
' prlvate entltles). | o
User - The nltlmate purchaser.of the technological
-“prOduct or.service. The concept refers to the
flnal consumer, Whlch 1mp11es that the product
or service is purchased and then.applred-ln_a

':usefu17way.;

STEPS TOWARD TECHNOLOGY TRANSFER AND UTILIZATION
The transfer~and utilization of technology is.a-compiex;

non-linear process; comprising a'number of dynamic steps that

'occurs in varylng degrees 1n a substantlal portlon of Amerlcan~
'1ndustry today Understandlng thlS process 1s essentlal to

understandlng this report. COTTU has deflned the steps as

follows.
. Collectlng, organlzlng, and storing the results

of research and develoPment (R&D) -1, e., the

technology..




~ Publishing and disseminating the R&D information.

’Identifying a need and evaluating the'technological

requirements that must be met to satisfy it.

(At this:point the potential.users are identified
and the technology adapted or modnfled to meet
thelr needs )

Matchlng of the avallable technology with the

: SPGlelC need or ultimate use,. determlned Wlth'
" the aid of 'the potential users.’

Executlng a continuing series of relevant cost—

beneflt analyses.

Deflnlng the market potentlal and the other

'parameters that should help to determlne the

'potentlal utlllzatlon. '__

Examlnlng the possmble consequences that may
result from fulfllllng the needs and thelr 1mpact
Locatlng ‘the potential “suppllers":who are able

and avallable to-translate.the_technlcal lnformation'

“into practlcal reallty.

Determlnlng resources and other requ1rements_

necessary for suppllers to produce the product,...

" service or process.

Associating the suppliers and users so they'can -

'~ agree on the standards, characteristics, performance,

-~ and constraints of the product, sService or process. .

: i : L ) . - g
oo ;
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V...__ Performinq_the.adaptive engineering necessary to?
develop the_product.or servicetorjto vauire_
any nissing elements.. | |
. -Establishing a business or implementation plan'
..'to-determine production and operational costs..
. AcQuiring the necessary financing. o
. Creatlng a marketlng plan, productlon of the
product, service or process and 1mp1ementat10n

of_lts sale at a prlce a purchaser Wlll pay.

) These steps, the commlttee recognlzes, are not a rlgld
.or orderly structure.__In some cases the sequence may_be
'different'or random,_inzothers certain steps may overlap.
._Spmetsteps may require modification and iteration to meetx
particular circumstances._ For'instance, there maylbe several'
' competing teams or comblnatlons of users, suppllers, and
-tlnnovators pursulnq 51m11ar objectlves, and at some stage
partlcular partlclpants may drop out, change course, or make
some other accommodatlon._ T |

The committee also reallzes that the process of

_technology transfer and utlllzatlon as deflned here may not
be appllcable to every case. The lmportance of each of |
_ the steps varies accordin§ to the nature and character of
the market pursued and the personal or collectlve perspeotmve

of the 1nnovators, suppllers, and users.




PSS , s e

.he problem of technology transfer 1nvolves a llnklng of the

-Both in the private sector and the publlc sector, N

technologles at oneﬁextreme with needs at the other by,means _

Jf;awcomplexeﬂbrokerage~process." At the.technology end,
there is a body of knowledge which:reSults'from R&D‘for':
primary.mission.purposes but, nonetheless, haS‘numerous
potential-secondary or horizontal applications. At the
other end, there'is a set.of societai needs-that will "

utilize_some'combination of the technologies. Once these

' needs are defined, the brokerage process serves as the

f\

'-atalyst'to'help match the needs to the technologies.

,,,,,, -,

This mechanlsm is characterlzed by a randomness,'a many-— to- ‘\

many coupllng,_and a great deal of entrepreneurshlp which-

|
sets the process apart from the more orderly situation in ,///'
hlch a 31ngle m1551on need is recognlzed from the-‘ o .
»eglnnlng.r ST '_g_"‘ S '. _____ et
Inltlal technology utlllzatlon occurs when the
customer or user makes the flrst de01510n to purchase a

;roduct, service, or process in a 51gn1f1cant quantlty.

fFull transfer and utilization happens when w1despread public
'keneflts are reallzed, regardless of whether the beneflt is
~direct or indirect (e.g., an 1nd1recttbeneflt may be an_.

_increase in_productivity'through_improved efficiency)..

RN Y e




federally—funded projects since World War II has not generally

re

antlblotlcs, radar, nuclear power, and other developments in

el
ag
‘CC
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a major contrlbutor to technology transfer and utlllzatlon,-

di
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aiflications._ Beyond such notable innovations as jet aircraft;

transferring technology involve_the passive techniqnes'of

INADEQUACIES OF FEDERAL TECHNOLOGY .

. . {

The vast technology developed by mlsSLOn—orlented

sulted in highly visible "spln—offs" of w;despread secondary -

ectronlcs, chemistry, and health care sPrlnglng from a few bﬁ) Q/
&C
en01es, the commlttee was unable to 1dent1fy1najor secondary (s

ntrlbutlons from federal R&D programs to the gross: natlonal &ﬁﬂk

Oduct, level of employment, balance of trade, corporate:
afltablllty, 1ndustr1al product1v1ty, or the quallty of o |
fe in the United States.' R o R .l ifi
While the Department of.Agricnlture often'is cited ag sﬁrc

()

¢
the commlttee con51ders that the agency 's ba31c output responds"J Lﬂ Aﬂ

rectly to its mission and therefore results malnly in prlmary“ @[ N

311catlons._ There are other C1V1l agencies that also perform ; Jl,)

\ cob”
\
Dy resultlng 1n prlmary appllcatlons.” 5

The methods generally used by_federal agencies for

Llecting, screening, indexing, storing, and disseminating

entific and_technical information upon the specific request.off

a potential uSer, These methods are_not'fully effective because

they depend npon: “the ability of the prospective user to define

Vthe“technologyahe~seeks:'the procedures used to search and
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'ldentlfy the'requested'information; the format in.whloh'the
data is provided to_the requester; as well as the skill of_.
_the.nser in.assinilating the knowledge,'evaluating its
relevance, and adaptlng the technology to meet a spec1flc '
need |

o~

More active methods which involve personal interplay
between innovators and_potential users, frequently assisted

by third;party ohange'agents or multidisciplinary teams, are

used less often by the federal government. When used, they

'tend to be more effectlve than the pass1ve methods._

Nonetheless, these active attempts by the federal government
have also proven 1nadequate for the most part.[ 1
.In-examlnlng-the problem, the commlttee assumed that

two factors could 11m1t the secondary or horizontal appllca-

. tlons of federally funded technology.

:o- An 1n51gn1f1cant amount of federa1 teohnology.
| has been revealed whlch could_be economically
used in seoondary;or horizontal applicatiOns, h
_;providing-widespread public'benefits. | |
- A plethora of structural and 1nst1tutlonal
."barrlers exist in the federal government and
- the prlvate.economy to prevent the efficient and;_

o effective utilization of this;technology;-

{11 u. S General Accountlng Office, o HR cit. pp. 8 and 13.
. cf: M. Frank Hersman, "Technology Ufilization in the
- Public Sector,"™ in Science and Technology Policies:

Yesterday, Today, and Tomorrow, G.. Strasser and E. M. .
Simons, eds. (Cambrldge, Mass.. Ballinger Publishing
Co., 1973). pp. 79-93. L S S P
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The commlttee was not charged w1th addre551ng the
':flrst assumed factor, and accordlngly offers no oplnlon a

its significance. Instead, 1t has accepted the hypothesi

oout'

s

that useful technology does exist in the federal laboratories.

However, the committee strongly feels that;this hypothesiﬁ must

‘be accepted or rejected and recommends that the NSF or an
'approprlate federal agency: | |
Fow, and periodically in the future, test the assumptton:
that there is a substantial amount of useful federally
funded technology avazlable fbr benefictal wmdespread
secondary appltcatzon by conducting a-survey of selected
'fbderal laboratories, using a team'of ecperts representé

ing a variety of diseiplines, as well as the technological

inﬁovator,'supplier, and uger; also determine if eomparable

technology from other sources is already available or béing

- used.
In the event that little or no significent technc
_can be found through the above approach (or if technology

any other source is known to be avallable) then any efforf

pther

loay

from

to

overcome structural and 1nst1tutlonal‘barr1ers in federally-

fﬁnded programs is considered impractical. Still, fedefal
efforts to overcome analogous barriers in the private sect
would be'worthwhile'because useful'technology‘does:origina
”fthere. | _ f
-Hence,'the committee extensively investigeted_the

secohd assumed factor; particularly as.it applies to

O

te
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two critical impediments wi

1ﬁ e federal ;ove£n~
" ment which are, in general, classified asﬁ |
”1._'Inadequécies-in the proceés.for-satisfying'
user needs with potentially'promising féderal
technology, and | | | |
2. Inadequacies in the environment for fostering
effective secondary utilizatioﬁ.oflthisf

) T  __;—”

technOlogy;_

- The remainder of this report deals with the committee's
specific conclusions concerning these inadequacies and recom-

'~ mendations for corrective action.
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II. OVERCOMING THE“TNADEQUACTES **

.The federal governmént must pay attention to the

_ wéaknessés'in.the process of'sechdary utilization'of
. te¢hnology, |

. . For utilizatién to be suécéssful,-thglgovéfnmenf |

must make certain that: . |

Propér eﬁphasis and balance is maintaiﬁed 
between-trdnsfér and utilizétian.
bethy projects are def%ned and Seiégted,'an&:
Tﬁe steps'of the process ére taken in a consiétgnf

- and eo

_The'committéefs'policy_recommendatiOns are int
“to point the direction of an appropriate government res
that could motivate-both'the private sector and the non

public sector to transfer and apply technology for grea

énded
ponse
-fedefal_

ter

J’Eggiissgﬁﬁfzfizigggﬂapefdesigned to av

undué government intervention, organization, or bureauc

public_benefit:

obstacles. In addition, the proposé& policies also len

‘themselves to ekperimental evaluation.

- Emphasis and Balance

Hhid

ratic

Of the $17 billion spen£ during FY 1973 on federally-

- supported R&D, $935 million went into the collection,
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- organization, ‘and dlssemlnatlon of technlcal and descrlative

(1] Nearly $43 mllllon of that amount -- or 0,25_"

information.
perdent'qf thé total R&D‘budgét -= was authorizea'to'en~ourage
technology utiiization. (F:.gure 1) The comm'z,ttee therefore

' K\ f éoncludes that the government must redzrect the emphaszs and corredt the
; , ' zmbalance between the transfer and utzlmzatton of technology by zncreaéing
//%¥f} k the funding for application, adaptation and utilization to at. Zeasi the

same level as that empended for 1nfbrmatzon coZlectzon and dzssemfnatton,

- namely, about $1 bzllzon.
nh;le;it is true that most fedéral'agendiés have
‘adequate-programs_for the'disseminatibn_of~SCientific_techniCal
_information,'in_suppoxﬁ of their-inte;nal miésion, the committee.
percéivés a real need to make the infcrmation'more_ﬁidély |
_avaiiable'by actively improving the public awarehésé of its -
exiSténceVaﬁd.the_available sdurcés from which if'can be
_obtai-n.ed_. .Theéco'mmilttee. tﬁerefore'réc.om.enlds that the govemen'::
1) improve.the maﬁagement df féderai aqtivitiés éoﬁcerned Qith dissemina-

tibﬁ of seientifié and technical information by GOnsolidating and

AN

‘standardizing their input and retrieval capabilities, 2) emhance the
public awareness of the information sources, and 3) make the information
available to users at a reasonable cost. |

- {1} vU. s. Government Report of the Ad Hoc Group for Federal
Obligations for Management, Processing and Transfer lof

Scientific. and Technical Infermation Data and Techndlogy, '
FY 1969-73, Prepared for the Office 0of Science and '

Technology, Executive Office of the President, Sept.- 1972
Washington, D. C.: Government Printing Office, Vol \I, -
"P. 90. (Private communication from Office of: Scxence
jInformatlon Serv1ce, National. Sc1ence Foundatlon)
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FIGURE |

Between FY 1969-1973 the total obligation for techﬁolog_y transfer and utilization activities has almost doubled
even though its percentage of the annual funds for scientific and technical information activities remained almos

constant.
- : ' R . . Fiscal Year '
-‘Obligations (In millions of dollars) : 1969 - . 1970 1971 1972 1973
Total Scientific and Technical . . L e ' _ -
Information Activities . 6779 7409 - 8493 914.3 9351
Transfer and Utilization Activities . 219 - o 327 333 36.5 427
(Percent of Total) _ Lo (B 44 39 . (4.0) - (48)

This means that of the total federal budget, épproximateiy 0.02 percent of the estimated 6bligations for FYI 1973
were to be utilized for technology transfer. This is equivalent to 0.25 percent of the FY 1973 federal R&D budgat.[ll

451 .
) 42.7
40} : ,
: o} All Other Agéncies g ' . ‘
_ 36.5 : _ 3
- 351 _ . _
. 327 33.3 ) . - 32.8
= 301 SF- National Science Foundatjon
3 .0 0 . ' 5.6 - ,
;z e e 27.1 272 ) ‘ -
2 ' ' NASA National Aeronauatics and
c 951 NSF ' .
2 24.2 1245 | 44 5.0 Space Administration
: E 210 | NSF - 22.0 222
; £ . NSE | 48 .
n 20 . 73 19.6 | NASA
*é o 16.9 4_?SA 16.9 HEW- Department of Health,”
= 188 | 122 Education, and Welfare
8 15 NASA .
i 3 ' -—138 | g1 HEW
NASA _ HEW 12
o ' I | 100
10 . 9.9 HEW 9.7 :
HEW 6.2 . 8.2
49. 56 . ) o .
5|~ 5.0 : boC poc DOC Department of Commerce
. poc . | poc -
0 - - ; . o
- 1969 1970 1971 1972 1973 _ - i
Fiscal year ' ' . ' ,
- 'Technélogy transfer and utilization by agericy {21 - L ;
1] mmid R U @ o

- {21 Ibid. p. 91.
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- need to measure the 1mpact of thelr technology transi

- potential or as feed-back to determine-the effectiver

- potentlal or actual success of the total process of
“ measures-of performance may take COnsiderable'time, 3
' -irthat rational measures of potentlal benefit as well

| *technology transfer. Even so, the committee recommer

any implementation activities, should demonstrate:

While the federal agencres generally understand.the

programs.partlcularly with respect to_economlc payoff
public benefit, few agencies have'actﬁally done this
regular basis, either from the start to establish the
Rather, they have tended to measure program output ir

completed. These measures bear llttle relatlonshlp

technology transfer and utlllzatlon. The commi ttee

acknowledges that the process is 1engthy, and that di

accountablllty do not now ex1st for federal programs

that the government require that projects of tec_hnélogy tra

and utilization, prior to the commitment of mqjor federal fundi

_ / _ a) Reasomable evidence of tke'potential widespread'.-
| public benefit, | S

b) Pbtential'fbr significantly boistering the

economy and. easing pressing nationci,probiems,_'
V- while recogniaing, of course, that priorities

:nmy'chm@e;

..‘O |

er
and

on a

1258, -

terms

_of the people oontacted, publlcatlons,'or study contracts'

rect

nd

of
ds -
nsfer

@;fbr-




- project of technology transfer and utilizationm, posszbly at progresszve

- met and that the emtent of public bemefits arve ascertained. Moreover, &

epecifie means for assessing compliance'should also be dbve%OPEEF”M

 be implémented in any way that will, per se, retard or

.discourage the transfer and utilization of teohnology.

by the federal government

19

' fa)' Littlé‘likelihooa of causﬁng Zasffné”odverse*
zmpacts that are unacceptable when contrasted
- to the 1zke1y benefits,
'd)  Reasonable agreement among the prime'pantioiponts'
(innovators, suppiiers,.and users) on objéctives,

benefits tbilities, and mtlestones.

“the goverrment 3houZd make perzodtc revzews fbr each authorzzed
steps in the process, to ensure that the four standards Zistéd-above are

1irit of this.
dynamlc and positive outlook rather than negatlve or statlc

approach. It is aimed at prov1d1ng some measure of control

for the government. Moreover, this recommendation should not

' The committee knows that it is essential'to make

¥

substantive reassessments of federal projocts'for_teChnologj

and utilization; One body of'experts may differ with another

v

in agreelng on what 1s a worthwhlle and justlflable undertaLlng

As it happens, federal act1v1t1es seldom go beyond

beglnnlng steps of the complete process of technology transfer

- u&sﬁhz-bm e R

_,_-/-" g : ‘ ) -

.The spirit of this xecomméﬁﬁizzon is one of a balanced,
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and utilization which is necessaryuto b;iﬁgilhé fruits.of
technology to the marketplace. In its.study.ofﬁfederal
' agenc1es, the commlttee found. o ‘
- Inadequate attention is paid to.the
J_definitiou of opportunities that are
‘indicated by ﬁarket studies, cost{benefit_
evaluations, and'measurements of ootential
imoact. B

' -:.'Insufficient efforr is given to organiiifg
| certain prlme participants, such as the
1nnovators, users, and suppllers, for the purpose

- of matching technology with needs.

- Insufficient-support is offered to‘adapt;ve

‘engineering, financing, marketing, and other

Technology in the form developed by miSsion—;;EEHEEH““

federal'laboratories is almost never quite right for
: echnoloéy'gap exiSts‘largely
beoause none of the part1c1pants want to assume either the
technlcal or financial rlSkS of product modlflcatlon, market
analysis, and start-up of a pilot operation. Where alll the |

,steps in the normal process have been fostered by federal

'[i] Cf. David D. Rutstein and Murray Eden, Engineering ahd
: L1v1ngfsystems (Cambrldge, Mass., MIT Press, 1B870).

< ARy TSR
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' egehcieséin a kind of.“pumpeptiming" enterorise,'there'haﬁe

been pajoffs‘;; notwitEStanding the debates that'ofteﬁ rage
abOut.the adequacy'of return on the taxpayers' dollars.

: Many federal agency officials are sensitive to the .

- market pull 'Accordlngly, NASA states: |

"The best method to con51stent1y achleve

optimum technology utilization in the private
sectoxr is to constantly look at the technology

as a firm in the private sector would -- as a
means to either make or save money. As long as
that perspectlve is kept in mind and every I
effort is used to create awarenéss, the transfer,
and more 1mportant utilization Wlll occur." [i1

A similar sentlment was expressed by the Department
of Commerce, whlch is a potential suppller of nonwenglneerlng
elements of technology transfer and utlllzatlon-

TLack.of dependable ma:ket and technical -
-information appears to be a significant
 barrier to the exploitation o6f new tech=
"nology. This suggests that the simplest’

and most. stralghtforward service that

government can provide is to act as a
~source of such information. There is
little reason to believe, however, that

this approach alone would be sufficient

"to achieve optimum technology utlllzatlon ‘

in the private’ sector." [2] D : :

Although:there is an‘apprecxatlon of this prOblem in govermment,

'__little is‘done about-it.

[1] Letter to COTTU from Jeffrey T. Hamilton, Director
- Technology Utilization Office, National Aeronautics
and Space Administration, October 18, 1973.

[2] From the Department of Commerce's answers to the A
_COTTU Questlonnalre dated November l 1973 '

R A
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Since the presentfedezml programs of technologs

transfer and utilization have not been édequately addréssed'
for their toﬁal succesé, the committeé repomménds_that_!he
: 'ugoverhment recognize and implement these pfogfaﬁ?s by making certain
that any exist'ing or ewper'iménfal programs emprace the _folljoming' |
fundamental activities of the process: | .
a) - Dissemination of the results and applzcabzlzty
of R&D -- i.e., the technology.
- b) Definition of the needs, markets and zmpact of

mplementaz’;wn - i.e., the oggortumty.

e) Orgamzatwn of the participants -- i.e., i
the innoﬁatbrs, users, and suppZieré who,

 together, must define the opporﬁ':unity and
..match it mth the avazlable tecknology from
federal cmd non-federal sources.

d) 'Implementatwn consisting of adaptwe

engtneemng,- finaneing, marketmg, purchas'ing'
, - SR and anything else required to piz.'o;:luce_ fm:dé—_

‘ | | spréacf public benefi‘b prafitdbly cmd |
effectwely —= i.e., the lubricants

or tools
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 III. CREATING THE PROPER ENVIRONMENT

. Overcoﬁing the weaknesses io the_procese of
secondary_ufilizetion of federai technoiogy Will ﬁot,
‘per se, lead to ﬁore beneficiel new applicetions.
‘Attention must be pald to creatlng a better envmronment,
the federal government taklng steps to ensure that 1ts
' p011c1es and programs encourage innovators, suppllers,
_and users of technology to work together in developlng

worthwhile secondary appllcatlons.

'Speoificelly;.the govervment must: ." |  ';_

- EMpowér and make'adéquate funds available \
for fbderal agenctes to advance secondary

_ ,utzltzatzon activities.

- Provtde incentives and toon,'iﬁcZudinésf_

_eoverage of technical and finaneial risks

' to the participants in the process of :jf j

" technology transfer and utilization.

'-_Empowering Federa; Agencies

At present there is no overall policy guidance or
direction for the transfer and utilization‘of'technology
'fromleither the executive or legislative branches of

" government to federal agencies. The single omission

by




24
commonly noted lS the leglslateve authorlty and/or

budget line item thCh would support the requlred

manpower and other costs aS-wel; as provide desirabl
tvisibility | |
In 1ts study of 25 federal agenc1es, the
commlttee found that their mandates and programs vary
widely. Some’have specific 1eglslatlon w1thout-programs,
others the reverse. Some have modest resources, otters
'.do not have specific.budgets. And some, while possessing
.ample authority, accord their pfoérems low priority.
the.absence of a proper iegai mandate is-the single
most important constraint.preventing agenciee'from setting'
luP_edequate'progfams. Many agency directors.afe undetstend—
ably wary.eﬁd'apprehensive about progfams Without explicit
':_dineotionfot adequate funding. |
Moreover, there is a lack_of personnel slbts_ahd
no specific C1v1l Service Commission job descriptiorsoeﬁiSt
for those engaged in techholoéy ttensfermutilizatior
éactiVities. This is a factor inhioiting the implemention
of programs_end the recruitment ot expert personnel. There.
are,'in adaition; no tangible rewards -- often only diedain -

. for those c1v11 servants who work in technology transfer

act1v1t1es that are not ba51c to an aqency S a551gned mission.
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. Without a federal polidy designed to overcome

 these constraints, there will continue to be a poor environ-

174

‘ment in which to accomplish the objectives; Therefore, the
 committee recommends that the federal government:
- Empower appropriate federal agencies to set N

up explicit programs as an added part of their -

missions with speeific charters and guidelihes.'
for embarking on these secondary or horizontal

- application programs.

- Make technology utilization a line item in the
budgets of federal agencies in order to provide

appropriate funding.

',.— Create new Civil Service deszgnatzons and Job
descriptions to cover personnel wtth program
gkills and expertise. The Ctvtl Servzce Commission

' should reeogﬁize tﬁe proféssién éf'techﬁology
utilization agent and esfabliéh a éép&rate classi-
'_fication series within the Geﬁeral Schedule system'

from beginning positions to senior ewecutive levels,

In no way ‘do these recommendatlons lmply that_ﬁhe.
federal government should become a competltor to the private
entrepreneur. The.federal role should be one_of stimulating
.and assisting, not one of inhibitihg or_discouraginé_the

- nation's industrial sector.
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' Prdﬁiding Incentives

Until now there has been inadequate-concern about

flnan01al risk, lack of patent protection, or other start

%

problems that 1mpede the private sector's ability to bring

-technology to market. To encourage 1ndustry to adapt the
products,'processes, or services for the marketplace, the

'government should:

-

[l]  cf. Arthur D. Little, Inc. and Industrial Research
Institute, Inc., Barriers to Innovation in Industr

- technology, b) the predecttve process such

. technology. R R

Develop and refine tools that weZZ tmprove

a) the zdentzficatzon of high potentzal

_as market research and e) user need analyses,
'parttcularly in enhanctng the relzabtltty fbr
-defining the opportunzty. [x1

Provide some assurance against undue risk.ta
potential finaneial sources duriné the stdrt;up _

or implementation stage of development of innovative

Make aﬁailable, selectively dnd'emperimenfally,'
'adeq#ate, inexpensive, and imaginatively bold -
financing to users in the private. and public

sectors in order to accelerate the direct

{

Prepared for the National Science Foundation September

1973,  This report concludes that marketing is the
.pr1nc1pal impediment in the translatlon of 1deas or
inventions into our economy. :

-




[11

- The committee recognizes that this issue is bein

'-may become moot depending on the final adjudicat

27

" fimpZementdtién or to stimilate fin&ﬁcial f
' -Zinstitutioks to provide greater ihvéstment..
{in new technology enterprises. |
- :Grant exelusive licenses for gqve?nmeﬁt pateﬁts
 ito'pr¢vate_compan£es or negatiaté other
?roperietary arrangements where the private use
?of‘govérnment technology cannot be obfaiﬁed

Eotherwise. [1]

In those cases where the exclusive license is important,

it will show up very early in the process and be
as a barrier to technology utilization at that p

litigated in the federal courts and this recomme!

P
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. AFTERWORD

The commlttee recognlzes that . thlS study was b}
intentlon limited in its scope ~-- i. e., it was not expec
to de51gn experiments for new ways to transfer the.techr
from:exisiting federal sforeheuses into the private and.
_bublic sectors. Nevertheless,.the committee does believy
'_ahd some of its members_strenglyefeel - that any such
.experiments should be based upon the recommendatione of
this'reyort, particﬁlarly thdseedealiﬁg_with carfying ou
all the steps of the'proceSS'of technology transfer aﬁd
.ﬁtilization, selecting worthy prOJects, and prOVldlng
approprlate lncentlves.

_The committee also econgtders that most of

its poltcy recommendations are ‘both approprzate
and feasible for adoption by the’ fbdéraz governmeni
without pfior experimentation. In fbet;
eiperimentafion would séem'ﬁot #o be.d'
‘prerequisite_fo the policy implementafion,-

since suf?icient.emperienée is already availablé..

:from public and private efforts.

Further, some committee members belieﬁe that a

-federal experiments should-concentrate on technologies t
are likely to solve the nationfs priority problems 4-'e.
.fuel and mlneral resources, energy eff1c1ency, environme

protectlon, nutrltlon, health care, ete.

ted_

Qlogy
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o this end, the NSF'Should-consider seeking

Joi experiments with mission-oriented agencies to identify
tHe most promising technologies originating in federal
aboratories'ahd advance those technologies through

and "+*1ization. I

Even. lf the NSF should test the assumptlon But
'_fall to prove that 31gn1flcant and appllcable technclogy
_ exists in federal laboratories, this should sot deter
the goﬁernment's effort to seek out potentially app]icable
'.technologies.from_whatever souroe; Uitimétely, the Widespread
'utilisatioh of any technoloqy depends upon the successful
accompllshment of all or most of the steps in the p:ocess
_of technology transfer and utilization.
Although the process is Stlll not fully understood,
_.it has been a remarkably useful.strategy for the nation's.
industrial community to achieve worldwide présminence;
'.According;y, some members of the committee emphaSize that
the'ordstly in?olvement of informed“people in.the'prooess
will result in new challenges and dirsctions'for future

research of immense promise for the nation's welfare.

e,




APPENDIX

'ATOMIC ENERGY COMMISSION
DEPARTMENT OF AGRICULTURE

'_-DEPARTMENT OF COMMERCE

.DEPARTMENT OF DEFENSE

DEPARTMENT OF HEALTH, EDUCATION AND WELFARE

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

{11

‘added by COTTU when it was learned that significant te
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' Federal Agencies Surveyed By COTTU
Between August and November 1973 [1]

*.* *‘.
Office of Industry Relations=
'Agricultural Extension SerVice

Maritime Administration ,

National Bureau of Standards o
National Oceanic and Atmospheric Admlnlstratlon
National Technical Information Service- '

- Office of Telecommunications = -

Patent Office

Office of the Secretary

Aix Force, Air Force R&D Laboratories
Army, Office of Research and Development .
Navy, Navy Technical Information

Naval Weapons Center, DOD Technology Transfer Consort;

.National Institute of Education, Office
of Research and Development Resources

National Institute of Mental Health,.;
Development Branch :

"~ S8ocial and Rehabilitation SerV1ce,
Division of Research Utlllzatlon

D1v151on of Bulldlng Technology and Site 0pefatlons

report prepared for the National Science Foundation,
Office of Intergovernmental Science and Utilization, b
Todd Anuskiewicz of the George Washington UnLVer51ty,
dated August 1973, pp. 71~73. ' The other 4 agencies we

nology transfer act1v1t1es Were carried out by them.

The names and addresses of 21 of the 25 agencies surveyed
by COTTU were drawn from Federal Technology Transfer,
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APPENDIX (Cont.)

DEPARTMENT OF THE INTERIOR
Bureau of Mines, Technology Transfer Group .

DEPARTMENT OF JUSTICE -

. Law Enforcement Assistance Admlnlstratlon,
Technology ‘Transfer Division

DEPARTMENT OF LABOR

Manpower Admlnlstratlon, DlVlSlon of Research
" and Development Utlllzatlon

DEPARTMENT OF TRANSPORTATION
R&D Pollcy AnalYSlS Division

ENVIRONMENTAL PROTECTION AGENCY
~  Office of Technology Transfer

GENERAL SERVICES ADMINISTRATION
Pule.c Bulldlngs ‘Service

-~ NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Technology Utilization Office

SMALL BUSINESS ADMINISTRATION

Office of Management Assistance,
Technology Utilization Division
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