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NATIONAL ~CADEMY OF ENGINEERING

The NatiolalAcademy of Engineering was established in December 1964.
The ACadefY is independent and autonomous in its organization and
election of members and shares in the responsibility given the National
Academy ot Sciences under its congressional act of incorporation to advise
the federfl government, upon request, in all areas, of science and engineering.

The Natio~al Academy of Engineering, aware of its responsibilities to the
goverTh~en~, the engineering community, and the nation as a whole, is
pledged 10 do the following:

1. To provide means of assessing the constantly'changing
lneeds of the nation and the technical resources thatIcan and should be applied to them; to sponsor programs
iaimed at meeting these needs; and to encourage.such
~ ~ngineering research as may be advisable Lnrthe national
11nterest. ,

2. l!o explor~ means for promoting coo~eratio~ in enginee:ing
~ 1D the Urrit ed States and abroad, wi th a new to securang
'concentration on p~oblems significant to society and
encouraging research and development aimed at meeting them.

.~,
~r

February 11974

3. iTo advise the Congress and the executive branch of the
!government, whenever called upon by any department or
Iagency thereof, on matters of national import pertinentito engineering.

4. ITo cooperate with the National Academy of Sciences on

Imatters involving both science and engineering.

S. ;To serve the nation in other respects in connection
lwith si~ificant problems in engineering anr\3;chnology.

6. ITO recognize in an appropriate manner outsta,nding.con­
~ tributions to the nation by leading engineers.

i
This studt and report were supported by Contract No. NSF C-3l0, Task Order
No. 270,. from the National Science Foundation.

AVa,ilab11 from

Nationa1!Academy of Engineering
2101 Con~titution Avenue, N. W.
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With a few exceptions, the vast technology developed by
r i-
lfederally-funded programs since World War II has not resulted

I, ", ~
~."....-

injwidespread "spin-offs" of secondar lica-

ti,ns of practical products, processes, and services that h~ve
-n-

,I

i
~

ma1e an impact on the nation's economic growth, indust!ial

~rtductivity, employment gains. and foreign tr~de. In this

re~ort,a committee of the National Academy of Engineering

stfdied the transfer and utilization of this kind of technology

with a view toward solving critical national problems and

prliViding greater public benefits.

After examining 25 federal departments and agencies, the

corrnittee found: Although federally-funded research and develop­

me,t totaled $17 billion in FY 1973 -- of which nearly $1 billion

"welt into the collection, processing, and dissemination of informa­

titn about the resulting technology-- only $43 million (or 0.25

percent of the total R&D budget) was spent to stimulate sub­

sttntial and profitable secondary Uj7S of the technology •.

~ '''-,OIle major recommendation, accordingly, calls for shifting

th~ focus of federal concern from simply telling commercial
H_.

u~rrs and local governments about promising tec~nologies to
~, , ",' '"

actually transforming technica:l,.;information into ultimate uses
._'_. n

thtt fulfill public or.-primate economic-nnd social needs •. To

dOjthis, the committee proposes that the federal government

sptnd about $1 billion annually to correct this imbalance.

!
1:/

-- - ~;-



;~
',\

t

.,.'

The federal role should

"../,'.•.';,'i..i .-.. , :;'",',:~: .,:;.;.:..,-,,;:;'i;_:~· ..".-; ~"-". ,',:",,; i ·..;i;{,:;;(.~,,,;~c-".,;.:,:;,,:.::",", ..;::, :.:0.:.;:'.i.~:~·, .~._., ,,-,:,",:.;':.-;;1',::,:.
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, _ ~::;~L';';~, ...~,,", ..." .,,,.,.... ~'c_.,,,,<..•~~:-..,._,-'. .,,_~,._

I ii
J
.1
1I The committee iden+fT'~;~undamentalinadequacies in the

pr1cess of technology transfer and utili~ation. To overcome

these shortcomings, it suggests that the government, in collab­

orJtion with innovators, suppliers, and users, adequately define

thJ opportunities in terms of specific needs·or ultimate uses,

ma~1ket characteristics, economic payoff, and public benefits,

an match these opportunities with the available technology.
II A key element that the committee recommends in order to

ca1ry out utili~ation activitie.s is the provision of incentives

anJ tools such as adaptive engineering, seed financing, and
I

malketing assistance.

I The report declares that in no way do the recommendations

meJn to imply that the federal government should become a
!

cOmfetitor to the private entrepreneur.

be ,II the committee states, one of stimulating and assisting, not

on~of inhibiting or discouraging the nation's industrial~~ctor.
II rn carrying out its charges and· developing its find.ing~,

thei committee assumed that there was a substantial amount of use-
d ',,_ .. " •

fUll technology generated in fedfral laboratories that is poten-

tia~lY available for wider public benefit. The. committee

suggests that this hypothesis must be tested by the National

sCiLnce Foundation, the agency that commissioned the study.
I

~
' II Finally, the committee questions whether experimentation

is : necessary prerequisite to the implementation of the policies

i d d .rec~en e ~n the report.
d

/
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I

I
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Identify the major federal agencies that have

conducted programs directed toward technology

transfer and utilization;

Determine and describe the methods used by

those agencies in advancing the programs;

Evaluate effectiveness of these methods;

Assess the extent to which these agencies

have evaluated their own methods; and,
, ,

on .the basis of the background information

developed, recommend policies that the NSF

or the federal government should consider.
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In continuing discussions with

2

....<.

The c~ittee believe' that an acce1eraticn of technological I
I
I

Scope ~nd Viewpoint.

I
!
!
]
I

!
,e NSF and inp.ependently as the" study progressed, the committee

agreed that it! should attempt to identify those attributes of the

p10cess and pr~grams that limit the' secondary and/or additional

a1Plications 0if government-generated technology, make constructive

slggestions fOr overcoming these constraints" outline feasible

f~eral initia~ives that would significantly speed up technological

UTilization, aid, finally, recommend a new approach and direction

,for the NSF's experiments that are designed to increase the
. Ii

I
~OWledge of the inadequately understood process of technology

iansfer and uitilization.

I
divelopme~ts, consonant; with economic forces and responsi~e.to

~e perce~ved !needs of the country, c;n result~from a rev~s~on

of certain fe~e~al policies and procedures. It also believest-_·......--- ,
tlat this wourd, in turn, contribute to the solution of some

"litica1 cati~na1 prcb1em, a' well a, prcvide cther ben'fit,.

I Membership. The 15 members of the committee have diverse

~ertise and iexperience. As ~nnovators, suppliers, and users,

;

ey have cons,.PicUOUS records in technology transfer and utilization.

ey represent various professions -- engineering, law, economics,
I

inv~stment banking, large and small business management, and appliedI. .. '. '" "
rfsea~ch. Th~s diverse background enabled the committee to address
,i ' , . " ", "' .' ,ntt only the pragmatic managerial and socio-economic aspects of
I .
~e problem, ~ut the institutional implications as well.

I '
I
I
I.r

\ i
! '
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(iii) It is in the national interest to stimulate

possible to take steps toward improving

application.

potentially available for wider public

On the basis of current knOWledge, it is

technology generated in federal laboratories

There is a substantial amount of useful

the transfer and utilization of technology.

(ii)

(i)

I Methodology. In carrying out its charges and developing

fts findings, the committee surveyed the relevant literature,

tdentified 25 federal agencies conducting programs of technology

rransfer and utilization (Appendix), interviewed officials of

t.hese agencies, evaluated the written responses of selected agencies

to a questionnaire, held wide-ranging discussions during three

bommitteemeetingS with virtually full attendance, and particularly

r
l
,!. ew upon its own accumulated professional experience and judgment.

'. During its deliberations, the committee did not fullvi . . . " ..

~gree on every point under discussion, but there was complete

r
l g r e ement on the major themes and the final recommendations.

For a meaningful study base, the committee developed
I
three fundamental postulates:
I
i

I
~ .

i

I•.' ''..'.• 'I !

I
~
!

-I
I

Ii

II

the transfer and utilization of technology

from the federal government and its contractors

in order to meet present and anticipated needs

by other users and thereby foster economic and

social growth in the
!

United
",'I;,

f,

States.
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While the committee has been mindful that the expressed

concern of the NSF is with technology originating in federal

>.

utilization is also applicable to the products of research

~from universities, research institutions, industrial laboratories,, ~.

and other sources, whether or not such activities are supported
\

in whole or in part by federal contracts or grants.

i\ laboratories, the basic process of technology transfer and

I
I
i
I,

LIST OF TERMS

Technology - The application of scientific knowledge

or engineering designs or processes; any

hardware device, equipment, or system; special

laboratory or test facility; or specially trained

. person. [1] Also services and ideas are included.

Iri general, it is the body of scientific and

engineering knowledge of how to make something

Ir
I

that will be purchased in the marketplace.

Technology Transfer - Theprocessoficol1ection,

documentation, and successful dissemination of

scientific and technical information to a

receiver through a number of mechanisms, both

formal and informal, passive and active.

., q ••

the

!,

~,

~

I

>U. S'~GerieratAccoJnting office; Means fo~ i~~'~e~sinq
Use of Defense Technology for Urgent Public Problems
(Washington, D. c.: U. S. Government printing Office,
December 1972) p. 5.

II
I

····1' [1].- ,..,.:
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The transfer process begins when it has been

established that a technological advance has

significant relevancy in a directed or different

application and that a necessary adaptation can

be made. The process occurs naturally .between

participants who understand what has to be

done to permit effective utilization.

Technology Utilization- The process through which

[lll Ibid. It should be noted that the General Accounting Office
used this as the definition for ."technology transfer," but
the COTTU members felt this funct.ion wa$ more appropriately
part of "utilization." .

a marketable end-product or service.

Innovation - The process that broadly ranges from the...."/..<:.... ' ... ,." ,-'

be applied to actual or potential public or

invention or conception to marketplace acceptance.

Utilization is therefore a broader concept than

transfer, inaSmuch as it emphasizes the ability

and/or willingness of an entrepreneur from either

the public or private sector to apply an available

technology to an ultimate use or the creation of

government research and technology is transformed

private needs. It may also mean the secondary

or horizontal application of a technology that

has been developed for a particular mission and,

after modification and diversification, fills a

different need in another environment. [1]

into processes, products, or services that can

........ .... .,', .'... ,

,

!
I

I
I

I
I

I
\:

\
\
',

'';, '" ~ . .
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Innovator - The one who introduces, champions, and/or

manages new technology whether or not he is the

actual inventor or discoverer.

Supplier - The one who applies technology to produce

. a product or service. The concept refers to

the manufacturer or adapter of a technology

(usually a private sector, profit-making company

or a consortium of private firms, or under certain

circumstances, a partnership of public and

private entities).

User - The ultimate purchaser of the technological

product or service. The concept refers to the

final consumer, which implies that the product

or service is purchased and then applied in a

useful way.

STEPS TOWARD TECHNOLOGY TRANSFER AND UTILIZATION

The transfer and utilization of technology is a complex,

non-linear process, comprising a number of dynamic steps that

occurs in varying degrees in a substantial portion of American

industry today. Understanding this process is essential to

understanding this report. COTTU has defined the steps as

follows:

• Collecting, organizing, and storing the results,
of research and development (R&D) -- i.e., the

tec~nology.
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Publishing and disseminating the R&D inform~tion.

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 modified to meet

their needs.)

Matching of the available technology with the

specific need or ultimate use, determined with

the aid of the potential users.

Executing a continuing series of relevant cost-

benefit analyses.

Defining the market potential and the other

parameters that should help to determine the

potential utilization.

Examining the possible consequences that may

result from fulfilling the needs and their impact.

Locating the potential "suppliers" who are able

and available to translate the technical information

into practical reality.

Determining resources and other requirements

necessary for suppliers 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, service or process.

:1

i
*
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Performing the adaptive engineering necessary to

develop the product or service or to acquire

any missing elements.

Establishing a business or implementation plan

to determine production and operational costs.

Acquiring the necessary financing.

Creating a marketing plan, production of the

product, service or process and implementation

of its sale at a price a purchaser will pay.

These steps, the committee recognizes, are not a rigid

or orderly structure. In some cases the sequence may be

different or random, in others certain steps may overlap.

Some steps may require modification and iteration to meet

particular circumstances. For instance, there may be several

competing teams or combinations of users, suppliers, and

innovators pursuing similar objectives, and at some stage

particular participants may dropout, change course, or make

some other accommodation.

The committee also realizes that the process of

technology transfer and utilization as defined here may not

be applicable to every case. The importance of each of

the steps varies according to the nature and character of

the market pursued and the personal or collective perspective

of the innovators, suppliers, and users.
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/$oth in the private sector and the public sector,
-----.._------------- ---------" --'----'-'. "'--,

i
k~I'rOblem of technology trans~~_:_ involves a linking of thei -'-'--,- ,,----''-" "
technologies at one extreme with needs at the other by meansr '-~-~---
~La_"complex-"brokerage pzocesa , " At the technology end,

-~er~ is a body of knowledge which results from R&D for

trimary mission purposes but, nonetheless, has numerous

potential secondary or horizontal applications. At the
i
~ther end, there is a set of societal needs that will
!
ttilize some combination of the technologies. Once these

,eeds are defined, the brokerage process serves as the
I
Jatalyst to help match the needs to the technologies.

4hiS mechanism is characterized by a randomness, a many-td::::"\

Jany coupling, and a great deal of entrepreneurship which \
I /
tets the process apart from the more orderly situation in ~

~hich a single mission need is recognized from the ~I . .. . ./

j
' . . /"eg~nn~ng./

~ Initial technology utilization occurs when the

4ustomer or user makes the first decision to purchase a
!
~roduct, service, or process in a significant quantity.

'~Ull transfer and utilization happens when widespread public

denefits are realized, regardless of whether the benefit is
I ,
9irect or indirect (e.g., an indirect benefit may be an

~ncrease in productivity through improved efficiency).

i
i
I

~

!

i
I,
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INADEQUACIES OF FEDERAL TECHNOLOGY

I
~

I
I
I
I
I

Ii
Ii The vast technology developed by mission-oriented __

fJaerallY-fUnded projects since World War II has not generallY!

rJsulted in highly visible "spin-offs" of widespread secondary

a~lications. Beyond such notable innovations as jet aircraft,

arutibiotics, radar, nuclear power, and other developments in

e~ectronics, chemistry, and health care springing from a few

"a~cies, the committee was unable to identify major secondary

cdntributions from federal R&D programs to the gross national
"

prbauct, level of employment, balance of trade, corporate

prbfitability, industrial productivity, or the quality of

lik

l
< e in the United States. ' 1<

While the Department of Agriculture often is cited as /'~
a rj or contributor to technology transfer and utilization ,\1;c1fe) I

th~ committee considers that the agency's basic output respondS~e~€fld

ditectlY to its mission and therefore results mainly in primary.~'lY"IJI: ,I

applications. There are other civil agencies that also perform ~Jl"j
i 1'.·. 1" \\r;e6/R&f' resu t~ng ~n pr~mary app ~cat~ons.

i The methods generally used by 'federal agencies for .

trrnSferring technology involve the passive techniques of ~
coflecting, screening, indexing, storing, and disseminating \/

scientific and technical information upon the specific request of ~/

a tatential user. These methods are not fully effective because

thrY depend upon: the ability of the prospective user to define

ithy technology .he seeks; the procedures uSed to search and

I
--.l-~.. _,.~.~.
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identify the requested information; the format in which the

data is provided to the requester; as well as the skill of

the user in assimilating the knowledge, evaluating its

relevance, and adapting the technology to meet a specific

need.

. I, ll
".I~,I·

;k\
/ ..\

More active methods which involve personal interplay

innovators and potential users, frequently assisted

third party change agents or multidisciplinary teams, are

less often by the federal government. When used, they

to be more effective than the passive methods •

, these active attempts by the federal government

also proven inadequate for the most part. [11

In examining the problem, the committee assumed that

factors could limit the secondary or horizontal applica-

of federally funded technology:

An insignificant amount of federal technology

has been revealed which could be economically

used in secondary or horizontal applications,

providing widespread public benefits.

A plethora of structural and institutional

barriers exist in the federal governkent and

the private .economy to prevent the efficient and

effective utilization of this technology.

u.s , General Accounting Office, ~. cit. pp. 8 and. 13.
Cf: M•.Frank Hersman, "Technology. Utilization in the
Public Sector, II. in Science and Technology Policies:
Yesterday, Today, and Tomorrow, G., Strasser and E. M.
Simons, eds. (Cambridge, Mass.: 3allinger Publishing
ce., 1973). pp. 79-93. I



NOW. and periodiaa~~y in the future. test the assumption

seaondary app~iaation by aonduating a survey of seleated

funded teahno~ogy avai~b~e for benefiaia~. widespread

that there is a eubetonbial: amount of useful: federa~~y

appropriate federal agency:

,
13 I ,I

i
The committee was not Charged with addressing thel

first assumed factor, and accordingly offers no opinion ~bout
its significance. Instead, it has accepted the hypothesi~

c ., ' '~

that useful technology does exist in the federal laborato~ies.

However, the committee strongly feels that this hypothesi~ must
Ii

be accepted or rejected and reCowmend. that the NSF or alither

I,
i
,I

!
federa~ ~aboratories. using a team of experts »epreeeni:-

ing a variety of disaip~ines. as we~~ as the teahno~ogiaa~,

innovator. supp~ier. and user; a~so determine if aomparab~l
~

teahno~ogy from other souraes is a~ready avai~b~e or beinb
I

used. J
In the event that little or no significant technilOgy

j

can be found through the above approach (or if techn010gy!from,
any other source is known to be available) then any effor~ to

overcome structural and institutional barriers in federalty-
~

funded programs is considered impractical. Still, federal

efforts to overcome analogous barriers in the private sec!or

would be worthwhile because useful technology does Origin!te

there.

Hence, the committee extensively investigated

second assumed factor, particularly as it applies to
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the federal government

:tive utilization of techno

I~
technology. I

mendations for corrective action.

~
f~

~~~:,

.~1t

.'

~~

f~\

!
Ii
!
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II. OVERCOMING THE" INADEQuA"CTES'"

The federal government must pay attention to

weaknesses in the process of secondary utilization of

technology.

For utiLization to be suaaessfuL. the government

must make aertain that:

- Proper emphasis and balance is maintained

between transfer and utiLization.

Worthy projeats are defined and seleated. and

- The steps of the proaess are taken in a aonsistent

J

to

"-··-···-~2Y·

Tll= ..~r:.::e::c:::o:::mm=e:::n::d::a.::t~i:::o~n",s:--_;e-des igned

intervention~. organization, or bureaucra~~c. ~~.- ...

and aq!!!121!"kS1'lB1" t!£l "'~

benefit;

committee's policy recommendations are intfnded

the direction of an appropriate government response

that could motivate both the private sector and the non~federal
i

public sector to transfer and apply technology for greafer-- ~

undue government

obstacles. In addition, the proposed policies also

themselves to experimental evaluation.

Emphasis and Balance

Of the $17 billion spent during FY 1973 on

supported R&D, $935 million went into the collection,
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h
organization, and dissemination of technical and descriptive

information. [1] Nearly $43 million of that amount --ol 0.25
,I

I
percent of the total R&D budget -- was authorized to enpourage

technology utilization. (Figure 1) The eommitteetherefori

aonaludes that the qouernmeni: must rediaeci: the emphasis and aorreqt the

imbalanae between the transfer and utilization of teahnology by inJreaSing

the funding for appliaation. adaptation and utilization to at leasJ the, ' I
same level as that expended for information aol/lectrion and dieeeminairion;

namely. about $lbillion. I
While it is true that most £ederal agencies havl

adequate programs for the dissemination of scientific tebhnical

information, in support of their internal mission, the 1bmmittee

perceives a real need to make the information more wide~~

available by actively improving the public awareness of lits
II

existence and the available sources from which it can b~
,I

obtained. The aommittee therefore reaommends that the governmenh

u improve the management of federal aativities eoncerned with disslmina­

tion qf saientifia and beohnioal: information by aonsoZidating and i
standardizing their input and retrieval aapabilities. 2) enhanae the

w1Jlia awareness of the info1'fTlation souraes. and 3) make the info1'fTlltion

available to users at a reasonable eoeti, I

[1] U. S. Government, Report of the Ad Hoc Group for Fe~eral

Obligations for Mana~ement, Processing and Transferlof
Scientific and Techn~cal Informat~on Data and Technqlogy,
FY1969-73, Prepared for the Office of Science and ~I

Technology, Executive Office of the President, Sept! 197:2,
Washington,D. C.: Government printi,ng Office, vOll'
p. 90. (Private communication from Office of Scien1e
Information Service, National Science Foundation) .'

I I
i

f,

'it

I
I
ill
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FIGURE I
Between FY 1969-1973 the total obligation for technology transfer and utilization activities has almost doubledl
even though its percentage of the annual funds for scientific and technical information activities remained
constant.

Fiscal Year
Obligations (In millions of dollars) 1969 1970 1971 1972
Total Scientific and Technical

Information Activities 677.9 740.9 ' 849.3 914.3
Transfer and Utilization Activities 21.9 32.7 33.3 36.5

(percent of Total) (3.2) (4.4) (3.9) (4.0)

This means that of the total federal budget, approximately 0.02 percent of the estimated obligations for FY
were to be utilized for technology transfer. This is equivalent to 0.25 percent of the FY 1973 federal R&D budget.t
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III Ibid.
{2]Ibid. p. 91.
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Selecting Worthy Projects

While the federal agencies generally understand the. i
need to measure the impact of their technology trans1er

programs particularly with respect to economic payofff and

public benefit, few agencies have actually done this Ion a

regular basis, either from the start to establish the

potential or as feed-back to determine the effectiveless.

IRather, they have tended to measure program output i~ terms

of the people contacted, publications, or study contJacts

completed. These measures bear little relationship io

potential or actual success of the total process of I
technology transfer and utilization. The committee

acknowledges that the process is lengthy, and that d~rect

I
, measures of performance may take considerable time, dnd

I
that rational measures of potential benefit as well ~s

accountability do not now exist for federal programs!of

technology transfer. Even so, the committee recommerlds

that the government require that projeats of tieehnoloqu traksfer

and utilization, prior to the aommitment of major federal fundillg for

any implementation aativities, should demonstrate: .

:/
I

a) Reasonable evidenae of the potential widespread

publ-ic benefit,

b) Potential for signifiaantZy bolstering the

eeonomy and easing pressing national problems,

while reaognizing, of eourse, that priorities

may ohanqe,

~i
BlJ

li

·~I;:·r~"
'~ ,

{(

}>

I
,'r'"

. :,;' "
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Reasonable agreement among the prime partiaipants

(innovators, suppliers, and users) on objeatives,

Little likelihood of aausing lasting adverse

impaats that aPe unaooeptabl:e when eonbrasbed

to the likely benefits,

cJ

dJ

benefits ibilities, and milestones.

I
"I

I
I
I
I
!i

'I
~,

l.
w

i,

The committee knows that it is essential to make ~
i

substantive reassessments of federal projects for technolog~

and utilization. One body of experts may" differ with anothtr

in a~reeing on what is a worthwhile and justifiable underta!,ing

by the federal government. i
As it happens, federal activities seldom go beyond I

beginning steps of the complete process of technology tranSfer

1
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and utilization which is necessary to bring the fruit!> of

technology to the marketplace.

agencies, the committee found:

In its study of1ii'fed~rbl

Inadequate attention is paid to the J'
definition of opportunities that are

indicated by market studies, cost-benefi'

evaluations, and measurements of potentiJl

impact. J
Insufficient effort is given to organizi g

certain prime participants, such as the I
innovators, users, and suppliers, for the purpose

of matching technology with needs. j
Insufficient support is offered to adaptive

engineering, financing, marketing, and other

steps t

~ Technol:gy in t~e form d~~eloped b~:::::6n-triente
laboratories is almost never quite right fO~fer

[1] ~L'~echnology gap eXistsllargelY

because nOne of the participants want to assume eith, r the
~

technical or financial risks of product modification!, market

analysis, and start-up of a pilot operation. Where a[l the

steps in the normal process have been fostered by f~~eral

[1] Cf. David D. Rutstein and Murray Eden, Engineer~ng and
~iving Systems (Cambridge, Mass.: MIT Press, 1~70).

I

, ;

I ~, M. ~

~
f
~

'T

~
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agencies in a kind of "pump-priming" enterprise, there have

been payoffs -- notwithstanding the debates that often rage

about the adequacy of return on the taxpayers' dollars.

Many federal agency officials are sensitive to the

market pull. Accordingly, NASA states:

"The best method to consistently achieve
optimwn technology utilization in the private
sector 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 perspective is kept in mind and every
effort is used to create awareness, the transfer,
and more important utilization will occur." [1]

A similar sentiment was expressed by the

of Commerce, which is a potential supplier of non-engineer

elements of technology transfer and utilization:

~Lackof dependable market and technical
information appears to be a significant
barrier to the exploitation of new tech­
nology. This suggests that the simplest
and most straightforward service that
government can provide is to aetas a
source of such information. There is
little reason to believe, however, that
this approach alone would be sufficient
to achieve optimum technology utilization
in the private sector."[2]

Although there is an appreciation of this problem in

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
COTTU Questionnaire dated November 1, 1973.,

"
~

i,

'.
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Since the pI_nt';:fede~l programs of

transfer and utilization have not been adequately

for their total success, the committee recommends that

government »eooqniee and impl-ement these proqrame by making aertihin

that any existing or experimental- proqrams embrace the foUOIPing

fundamental- aativities of the proaess:

a) Dissemination of the resul-ts and appl-iaabil-ity

of R&D -- i.e•• the teahnol-ogy.

bJ Definition of the needs. markets and impaat of

impl-ementation --i.e•• the opportunity.

cJ Organization of the participants -- i.e••

the innovators. users. and suppl-iers who.

together. must define the opportunity and

matah it with the avaiUxbl-e technol-ogy from

federal- and non-federal: sources,

dJ Impl-ementation consisting of adaptive

engineering. finanaing. marketing. purohasinq

and anything el-se required to produae wide-

spread pubUc benefit profitabl-y and

effectivel-y -- i.e •• the l-ubriaants

or tool-s.

Ii!

W:

~
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III. CREATING THE PROPER ENVIRONMENT

Overcoming the weaknesses in the process of

secondary utilization of federal technology will not,

per se, lead to more beneficial new applications.

Attention must be paid to creating a better environment,! by

the federal government taking steps to ensure that its

policies and programs encourage innovators, suppliers,

and users of technology to work together in developing

worthwhile secondary applications.

SpecificaUy, the government must:

- Empower and make adequate funds available

for federal agencies to advance secondary

utilization activities.

- Provide incentives and tools, including

.coverage of technical and financial risks

to the participants in the process of

technology transfer and utilization.

Empowering Federa~ Agencies

At present there is no overall policy guidance

direction for the transfer and utilization of

from either the executive or legislative branches of

government to federal agencies. The single omission

~

.1'
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visibility.

"," "" ",.",~",,£,ct"" ",',",,,,,

I
I
l

common.lY. not~d is ,:,~e"..legi,slati.ve 'authority a~d/or ,I
budget l~ne ~tem wh~cn would support the requ~redl

manpower and other costs as well as provide desirab~e

I
In its study of 25 federal agencies, the I

committee found that their mandates and programs va1Y

widely. Some have specific legislation without pro~rams,

others the reverse. Some have modest resources, otJers

do not have specific budgets. And some, while poss~ssing/'
ample authority, accord their programs low priorityJ

The absence of a proper legal mandate is th~ single

most important constraint preventing agencies from Jetting

up adequate programs. Many agency directors are unJerstand-

ably wary and apprehensive about programs without efplicit
I

direction or adequate funding.
j

Moreover, there is a lack of personnel slots and

no specific Civil Service Commission job descriPtioJS exist
!

for those engaged in technology transfer-utilizatiotl
~

.activities. This is a factor inhibiting the imPlemJntion

of programs and the recruitment of expert personnel.1 There

are, in addition, no tangible rewards -- often only jiSdain

for those civil servants who work in technology tran.sfer
I

activities that are not basic to an agency's assignJd mission.
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Without a federal policy designed to

these constraints, there will continue to be

ment in which to accomplish the objectives.

!
i

overcome I
a poor e!viron­

Therefor!, the

committee recommends that the federal government:

Empower appropr~ate federal agenaies to set

up expZiait programs as an added part of their

missions with speaifia aharters and guidelines

for embarking on these seaondary or horizontal

appliaation programs.

Make teahnology utilization a line item in the

budgets of federal agenaies in order to provide

appropriate funding.

Create new Civil Serviae designations and job

desariptions to aover personnel with program

skills and expertise. The Civil Serviae

should reaognize the profession of teahnology

utilization agent and establish a separate alassi­

fiaation series within the General Sahedule system

from beginning positions to senior exeautive

In no way do these recommendations imply

federal government should become a competitor to the

entrepreneur. The federal role should be one of

and assisting, not one of inhibiting or discouraging

nation's industrial sector.
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Providing Incentives

products, processes, or services for the marketplace, the

government should:

Develop and refine tools that ~ill improve

a) the identification of high potential

technology. b) the predictive process such

as market research and c) user need analyses.

particularly in enhancing the reliability for

defining the opportunity. [1]

Provide some assurance against undue risk to

potential financial sources during the start-up

01' implementation stage of development of innovative

I
I
i

techno logy.

Make auai.ldbl-e, selectively and expei-imenial/lq,

adequate. inezpensive. and imaginatively bold

financing to users in the private and public

sectors in order to accelerate the direct

I
i
I
!

Cf. Arthur D. Little, Inc. and Industrial Researchl
Institute, Inc., Barriers to Innovation in Industr~,

Prepared for the National Science Foundation,sePte~er
1973. This report concludes that marketing is thel
principal impediment in the translation of ideas or
inventions into our economy. I

I

I
I

[1]
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implementation or to stimulate finanoial

institutions to provide greater investment

in new teohnology enterprises.

,F--.
Grant exolusive lioenses for government patents

to private oompanies or negotiate other

properietary arrangements where the private use

of government teohnology oannot be obtained

otherwise. [1]

seen
,

cat:.;t.on.

In those cases where the exclusive license is
it will show up very early in the process and be
as a barrier to technology utilization at that
The committee recognizes that this issue is
litigated in the federal courts and thisrecommepda
may become moot depending on the final -- _0 •

I
f,

[1]
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.AFTERWORD

The committee recognizes that this study was

intention limited in its scope -- i.e., it was not

to design experiments for new ways to transfer the

from exisiting federal storehOuses into the private

public sectors. Nevertheless, the committee does

and some of its members strongly feel -- that any such

experiments should be based upon the recommendations of

this report, particularly those dealing with carrying

all the steps of the process of technology transfer and

utilization, selecting worthy projects, and providing

appropriate incentives.

The aommittee aZso aonsiders.that most of

its poZiay reaommendations are both appropriate

and feasibZe for adoption by the federaZ government

without prior experimentation. In faat,

experimentation would seem not to be a

prerequisite to the poZiay impZementation,

sinae suffiaient experienae isaZready avaiZabZe

from pubZia and private efforts.

Further, some committee members believe that

federal experiments should concentrate on technologies

are likely to solve the nation's priority problems

fuel and mineral resources, energy efficiency,

protection, nutrition, health care, ·etc.
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I
o this end, the NSF should consider seekinJ

experiments with mission-oriented agencies tolidentifY

most promising technologies originating in fede,al

aboratories and advance those technologies through I
whole process of tra~sfer aaQ utiljzation. ~

~ ~

Even if the NSF should test the assumption ~ut
fail to prove that significant and applicable techn110gy

exists in federal laboratories, this should not deter

the government's effort to seek out potentially appJicable

technologies from whatever source. Ultimately, thelwidespread
!

utilization of any technology depends upon the succ~ssful

accomplishment of all or most of the steps in the p10cess

of technology transfer and utilization: I
Although the process is still not fUlly undJrstood,

it has been a remarkably useful strategy for the naJion's
~

industrial corrmunity to achieve worldwide preeminende.
I

AcCOrdi~glY, some members of the committee emPhasizf that

the orderly involvement of informed people in the process

will result in new challenges and directions for fu!ure

research of immense promise for the nation's welfarl.
!
I

\.~
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APPENDIX

Federal Agencies Surveyed By COTTU
Between August and November 1973 [1]

* * *
ATOMIC ENERGY COMMISSION

Office of Industry Relations

DEPARTMENT OF AGRICULTURE
Agricultural Extension Service

DEPARTMENT OF COMMERCE
Maritime Administration
National Bureau of Standards
National Oceanic and Atmospheric Administration
National Technical Information Service
Office of Telecommunications
Patent Office

DEPARTMENT OF DEFENSE
Office of the Secretary
Air Force, Air Force R&D Laboratories
Army, Office of Research and Development
Navy, Navy Technical Information
Naval Weapons Center, DOD Technology Transfer

DEPARTMENT OF HEALTH, EDUCATION AND WELFARE
National Institute of Education, Office

of Research and Development Resources
National Institute of Mental Health,

Development Branch
Social and Rehabilitation. Service,

Division of Research Utilization

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
Division of Building Technology and Site Operations

[1] The names and addresses of 21 of the 25 agencies
by COTTU were drawn from Federal Technology Transfer,
report prepared for the National Science Foundation,
Office of Intergovernmental Science and Utilization,
Todd Anuskiewicz of the George Washington University
dated August 1973, pp. 71-73. The other 4 agencies
added by COTTU when it was learned that significant
nology transfer activities were carried out by them.
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APPENDIX (Cent.)

DEPARTMENT OF THE INTERIOR
Bureau of Mines, Technology Transfer Group

DEPARTMENT OF JUSTICE
Law Enforcement Assistance Administration,

Technology Transfer Division

DEPARTMENT OF LABOR
Manpower Administration, Division of Research

and Development Utilization

DEPARTMENT OF TRANSPORTATION
R&D Policy Analysis Division

ENVIRONMENTAL PROTECTION AGENCY
Office of Technology Transfer

GENERAL SERVICES ADMINISTRATION
Public Buildings Service

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Technology Utilization Office

SMALL BUSINESS ADMINISTRATION
Office of Management Assistance,

Technology Utilization Division
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