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Invention Evaluation and Transfer Assistance Act

Invention-Evaluation

1.

Firms or investors are far more willing to consider ideas of
independent inventors that have been reviewed and found to
have merit by competent reviewers. For this reason, the first
step in assisting independent inventors should be provision
for an impartial review of their inventions.

The impartial review of an invention should be done by
multiple experts who understand the steps from invention to
market success and who are familiar with the industry
involved. The people who do this work must use imagination to
see opportunities and exercise caution. They will probably
not work well in a large bureaucratic organization. The terms
of employment and remuneration of these experts should provide
an incentive for producing quality reviews without creating a
conflict of interest. The process for reviewing inventions
should depend on a number of decentralized review teams rather
than a large centralized organization.

To ensure a level of review gquality, the reviewers should
follow uniform centrally developed guidelines and processes.

There are few if any, Government jobs that can prepare a
person to be an invention evaluator. Most junior Government
jobs are highly specialized, and do not involve market
analyses, production engineering, sales promotion, and other
key fields of knowledge. Further, if Government employees
were to do this work, there would be neither a practical way
to teach them nor a career path for their growth and promotion.

It universities or other public service organizations that
already evaluate 1inventions were to manage the review teams,
the personnel problems might be far easier to handle. These
organizations have already developed processes for selecting,
training, and providing for the needs of skilled evaluators.
In addition, graduate students could be employed to do
preliminary screening, both as a learning experience and to
save time for more senior evaluators. These students could
apply relatively simple criteria to weed out impractical,
unworkable, or inadequately developed ideas.

Inventions should be reviewed both for technical feasibility
and commercial potential. A statute creating the process
should provide latitude to develop and adjust the criteria on
the basis of experience rather than legislate the way
evaluations are made. The criteria should, however, require
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10.

11.

12.

-

examination of an invention's sales/profit potential;
projected growth rate and market life; the competitive
situation; potential impact on the industry; risks; and
special legal, political and social factors such as

anti-trust, safety, ecology, and international considerations.

There must be extensive protection of the inventor's
proprietary rights. This includes:

- A pledge of confidentially by all who process or evaluate
an invention.

- Avoidance of conflict-of-interest situations for the
evaluators by preventing their reviews of inventions in
that might directly affect their personal financial
interests. '

- Legal certainly that submission of an invention for
evaluation does not constitute publication or affect any
patent action time limits.

There may be some form of initial funding to help establish

evaluation centers, but after a pre-determined startup period,
the centers must be self supporting.

The evaluation centers should ultimately be supported by user
fees paid by inventors and other users. :

There should be minimum standards for the content of
evaluation results to be provided to inventors. These
standards should be authorized or mandated in legislation, but
developed and revised as necessary by an Executive Branch
agency.

Brief description of inventions and their evaluation may be
put into some form of data bank to help firms locate ideas for
new produc:cs or processes., An inventor must have the right to
control the inclusion of his idea after being informed of the
effect inclusion may have on his ability to obtain patent
protection. '

Some Executive Branch agency should have the authority and
funding to establish the network of centers and review teams,
set performance standards for them, perhaps provide start-up
funding, and monitor their operation., The intent of the
program and the authorities of the responsible agency should
be stated clearly, but the agency should have substantial
discretion in how the program is implemented and revised on
the basis of experience, There should be a requirement for
the agency to monitor and evaluate the performance of the
review centers.
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Invention Evaluation and Transfer Assistance Act

Inventien-Evaluation

1.

Firms or investors are far more willing to consider ideas of
independent inventors that have been reviewed and found to
have merit by competent reviewers. For this reason, the first
step in assisting independent inventors should be provision
for an impartial review of their inventions.

The impartial review of an invention should be done by
multiple experts who understand the steps from invention to
market success and who are familiar with the industry
involved. The people who do this work must use imagination to
see opportunities and exercise caution. They will probably
not work well in a large bureaucratic organization. The terms
of employment and remuneration of these experts should provide
an incentive for producing quality reviews without creating a
conflict of interest, "The process for reviewing inventions
should depend on a number of decentralized review teams rather
than a large centralized organization,

To ensure a level of review quality, the reviewers should
follow uniform centrally developed guidelines and processes.

There are few if any, Government jobs that can prepare a
person to be an invention evaluator. Most junior Government
jobs are highly specialized, and do not involve market
analyses, production engineering, sales promotion, and other
key fields of knowledge. Further, if Government employees
were to do this work, there would be neither a practical way
to teach them nor a career path for their growth and promotion.

Tf universities or other public service organizations that
already evaluate inventions were to manage the review teams,
the personnel problems might be far easier to handle. These
organizations have already developed processes for selecting,
training, and providing for the needs of skilled evaluators.
In addition, graduate students could be employved to do
preliminary screening, both as a learning experience and to
save time for more senior evaluators. These students could
apply relatively simple criteria to weed out impractical,
unworkable, or inadequately developed ideas.

Inventions should be reviewed both for technical feasibility
and commercial potential. A statute creating the process
should provide latitude to develop and adjust the criteria on
the basis of experience rather than legislate the way
evaluations are made. The criteria should, however, require
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examination of an invention's sales/profit potential;
projected growth rate and market life; the competitive
situation; potential impact on the industry; risks; and
special legal, political and social factors such as
anti-trust, safety, ecology, and international considerations.

There must be extensive protection of the inventor's
proprietary rights. This includes:

- A pledge of confidentially by all who process or evaluate
an invention.

- Avoidance of conflict-of-interest situations for the
evaluators by preventing their reviews of inventions in
that might directly affect their personal financial
interests.

- Legal certainly that submission of an invention for
evaluation does not constitute publication or affect any
patent action time limits.

There may be some form of initial funding to help establish
evaluation centers, but after a pre-determined startup period,
the centers must be self supporting.

The evaluation centers should ultimately-be supported by user
fees paid by inventors and other users, :

There should be minimum standards for the content of
evaluation results to be provided to inventors. These
standards should be authorized or mandated in legislation, but
developed and revised as necessary by an Executive Branch
agency. _

Brief description of inventions and their evaluation may be
put into some form of data bank to help firms locate ideas for
new procucts or processes. An inventor must have the right to
control the inclusion of his idea after being informed of the
effect inclusion may have on his ability to obtain patent
protection.

Some Executive Branch agency should have the authority and
funding to establish the network of centers and review teams,
set performance standards for them, perhaps provide start-up
funding, and monitor their operation. The intent of the
program and the authorities of the responsible agency should
be stated clearly, but the agency should have substantial
discretion iIn how the program is implemented and revised on
the basis of experience., There should be a requirement for
the agency to monitor and evaluate the performance of the
review centers.
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Title I Invention Evaluation

1. Firms or investors are far more willing to consider ideas of
independent inventors that have been reviewed and found to
have merit by competent reviewers. For this reason, the first
step in assisting independent inventors should be provision
for an 1mpgrt1al review of their inventions.

2. The impartial review of an invention should be done by
multiple experts who understand the steps from invention to
market success and who are familiar with the industry
involved. The people who do this work must use imagination to
see opportunities and exercise caution. They will probably
not work well in a large bureaucratic organization. The terms
of employment and remuneration of these experts should provide
an incentive for producing quality reviews without creating a
conflict of interest. The process for reviewing inventions
should depend on a number of decentralized review teams rather
than a large centralized organization.

3. To ensure a level of review qualﬁty, the reviewers should
follow uniform centrally developed guidelines and processes.

4. There are few if any, Government Jjobs that can prepare a
person to be an invention evaluator. Most junior Government
jobs are highly specialized, and do not involve market
analyses, production engineering, sales promotion, and other
key fields of knowledge. Further, if Government employees
were to do this work, there would be neither a practical way
to teach them nor a career path for their growth and promotion.

5. If universities or other public service organizations were to
anage the review teams, the personnel problems might be far
Aﬂﬂﬁf4~ A}éa51er to handle. For example, graduate students could do
{f elof 2y preliminary screening both as a learning experience and to

efg“ save time for more senior evaluators.
~ 6. Inventions should be reviewed both for technical feasibility
() and commercial potential. A statute creating the process

should provide latitude to develop and adjust the criteria on
the basis of experience rather than leglslate the way
evaluations are made.

7. There must be extensive protection of the inventor's
proprietary rights. This includes:

- A pledge of confidentially by all who process or evaluate
an invention.

f? - ° Avoidance of conflict-of-interest situations by the
7 evaluators.
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- Legal certainly that submission of an invention for
evaluation does not constitute publication or affect any
/ patent action time limits.

ﬂﬂ? 8. There may be some form of initial funding to help establish
evaluation centers, but after a pre-determined startup :
Lf CU}- period, the centers must be self supporting. C
{ 9. The evaluation centers should ultimately be supported by user
fees paid by inventors)( awel useq §

e

10. There should be minimum standards for the content of
evaluation results to be provided to inventors. These
standards should be authorized or mandated in legislation,
but developed and revised as necessary by an Executive Branch
agency.

11. Brief description of inventions and their evaluation may be
put into some form of data bank to help firms locate ideas
for new products or processes. An inventor must have the
right to control the inclusion of his idea after being
informed of the effect 1nclu51on may have on his ability to
obtain patent protection.

12. Some Executive Branch agency should have the authority and
funding to establish the network of centers and review teams,
/ set performance standards for them, perhaps provide start—up
S?Nﬁf funding, and monitor their operation. The intent of the
f;cuf program and the authorities of the respondgible adgency should
pch be stated clearly, but the agency should have substantial
discretion in how the program is implemented and revised on
&qthe ba51s of experience.
/Md“”f‘b’é‘/ 7 A St
e agency could develop and maintain a directory of testing
serv S and laboratories with descriptions of their
Aﬂfé capabili and services {e.g., material fire testing,
consumer-type luation, performance claim verification).

14. The agency could develop d maintain a list of manufacturing

firms that invite inventors t pbmit ideas. The list should
include the firms' policies and prd ures for initial
inventor contacts. This might be done O r Title II

approachable by inventors with positive prelimind
evaluation reports. The firms might wish to restrict

© invitations to inventions with positive, independent
evaluations.

f??Té*;iﬁgnventor's Agents

ith commercial potential are not used
have trouble communicating their
ts. In other fields such as

:;7 (following) but it is put here since firms might be more

Many inventid
because firms and inven
interests and reaching agree

&y
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publighing, real estate, and securities, agents or brokers perform
the function of pairing strangers. There is a group of "idea
brokers" or~linvention promoters" who prefers this function, but
their performance record is not good. The Government could
stimulate the dewglopment of a group of inventors' agents to
bridge the gap betwegen inventors and those who would use or
finance their inventh®ons. This could be done through the
following steps. '

1. Establish a code of ¢
agree to abide.

duct to which agents would voluntarily

2. Publish a list of the agreé&ing agents, the services they
provide (e.g., locating purchaser or licensees, finding
venture capital, helping new bwginesses start etc.), and the
fields in which they specialize Ne.g., electronics,
automotive, medical, etc}.

3. Invite inventors and firms to report tYheir experiences with
agreeing agents under statutory protectjon against liable.

4. Allow agents to review comments and provi a rebuttal or
supplementary information - also with statufgry protection
from liable. The reports and agent responses would be made
available to inventors seeking an agent. '

v
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: i HARVARD UNIVERSITY o
Facuiry c‘f'-' ARTs AND SCIENCES 3 Usverstty Hair Ber
OFFICE OF THE SECRETARY ' CaMEBRIDGE, MassacrUserTs 02538

May 2, 1983

PROPOSED GUIDELINES FOR RESEARCH PROJECTS UNDERTAKEN IN COOPERATION WITH INDUSTRY

Preamble

Harvard University welcomes ipdustrieslly supporied research agree-
ments because they can stimulate its investipgaters, promote technelogi-
cal transfer, and provide the University with valuvable support. At the
same time, it recognizes the need to avoid arrangemer.ts that might cow-
promise, or seem to compromise, its intellectual prineiples and purposes
and the freedom of inquiry the members of its Faculties enjoy. 48 an
institution, the University benefits from public ressarch funds and the
publiec's trust, and it nas »n obligation to develop ils research discov-
eries with concern for the publicis irterest.

These guidelines outline some general principles -- concerning how
and why research is conducted at the University =-- with which 211l research
agresments with none-pgovernmental external spensors (referred to, hereaiier,
as industrially-supportad research agreements) should conform.

I. Sonduct of Research

The exchange of information and the discuszion and interchanze of
ideas are basic elements of all University researcn. Arreements tc per-
form secret research in Harvard Laboratories are unacceptable.

A. The proscriptions on secrecy in cooperaiive universiby-industry
research agreements must conform with those that apply to
federally-sponsored research., If a research prejezt invoelves
confidential information that would inhibit free and open inter-
actions among scholars, the University should not accept it.

B, It is essential that the research of students and postdoctorul-
feliows-in~training contribute, and be perceived Lo contribute,
to their schelarly development. Even as individuals, they
should not ordinarily participate in agreements that invelve
confidential information or otherwise constrain the right to
publish or communicate freely. Exceptions consistent with the
University's principles should be approved in advance by the
student's Department or at a higher level., In addition, Depart-
ments should periodically review the work of students engaged
in industrially-sponscred research to see that the educational
commitment of the University to its students is maintained.

C. Agreements mzy permit industrial sponsors to examine completed
manuscripts for potential patent zpplications, bul agreements
may not restrict the rights of investigators to publish their
findings nor to communicate their research results freely in
other ways consistent with preotecting patents from "disclosure"
and other ethical and professicnal standards.
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Agreements to treat University-based research as confidential,

to withhold publication or delay it significantly, or to permit

sponsors to modify materials submitted for publication, are

ordinarily unacceptable. ~

D. The responsibility for research programs and flexibility in
directing them must remain with prinecipal investigators. Spon-
sors may consult on matters of mutual concern but they may not
dictate how research shall proceed.

E. All research proposals must be approved by appropriate Depart-
mental authorities.

F. Faculty members should be informed of the existence of coopera-
tive agreements in their Department, and any special provisions
in these agreements should be explained to them.

G. General information on the subject, duration, funding sources,
and budget of each industrially-sponsored research agreement
should be openly available, along with information on whether
there are any associated exclusive or nonexclusive patent
agreements or other restrictions on open communication.

H. The support of a major portion of a faculty member's research
by a single corporate sponsor is generally undesirable; when-
ever such support is permitted, the research should be periodi-
cally reviewed and approved by the appropriate Dean.

I, It is expected that these guldelines on free and open exchange
: of information will be followed in all instances that involve
concepts, processes, products, and other information ahout
natural phenomena. There may, however, be situations {(for
example, studles involving records of individuals or identifi-
able industrial organizations, or university-coordinated educa-

tional programs of an apprenticeship character) where excep-
tions to these guidelines are consistent with the University's
educational, professional, and scholarly principles. Such
exceptions should be granted only af'ter detziled review by the
appropriate Dean with advice from appropriate Faculty Commit-
tees, and the reasons should be publicly explained.

II.- Motivation for Research (Conflicts of Interest)

Faculty menbers have a responsibility to maintaln the scholarly

i bharacter of their research. Faculty members who propose to participate

in industrially sponsored research must disclose in confidence to the
designated individual or committee, the nature of all personal commit-
ments to, and remuneration by, the industrial spensor. (In this con-
text, perscnal commitments and remuneration are understoed to include
equlity options and holdings as well as income from consulting or other
services.) Questions emerging from such disclosures should be resoclved

- with the Dean of the Faculty and/or the appropriate faculty comnittees

before the University accepts the sponsored research agreement,




B

Section 1. This Act may be cited as the "Innovation Evaluation and

‘Teéhnology Transfer Act of 1983."

Section 2. (a) The Congress finds that-
| (l)'innovatibn creates jobs,‘increases productivity,
competitlon, and economic growth; and |
(2) the rate of productivity growth in the United
. ’ States over the past decade has been well below that of the
leading industrial natioﬁs;‘and
(3) one of the major reasong for this relative decliﬁe
in United States productivity is our féilure to take advantage
of existing technologies. _
(b) The purposesof the Act ére to-
B (1) stimulate inno&ation; aﬁd
(2) increase the use of ex1st1ng innovatlons by

matching them wmth potential users.

Section 3. Section 9 of the Small Bu51ness Act (15 U. 8. C. 638)

N is amended -~-p1ug into the SBIR section
| =

(1) by requlrlng the Small Business Administration to
coordinate w1th agenc1es conductlng SBIR programs to select
top-tier SBIR proposgals not receiving Federal funding but

which have been found to be technically and commercially
feasible to be entered on the Department'of Commérce's
e centralized database of 1nnovat10ns that have been Judged
by experts to show 51gn1flcanﬁ potentlal as to commerc1al
and technical feasibility.

(2) The Small Business Administration shall provide

informatidn to small firms concerning the potential benefitsg
B to them of participating in the innovation evaluatibn program

described in Section 4 and Section 5.
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Section I.

(1) The Department of Commerce shall establish five innovation
evaluation centers which shall be lbcated at universities conducting

Federélly-funded research. Each of these centers shall be

~established in one of the Department of Commerce regions, but in

no instance shall more +than one center be located in any region.:

(a) -
(2)}/The immovation evaluation centers shall be run by private

sector personnel under govermment contract. These personnel shall

- be responsible for receiving and for conducting a preliminary

screening of innovations whichrare submitted to them, The
preliminary screening shall beJéesigned to eliminate technically'
and commercially faulty invenfions. After the initial-evaluation,:
personnel shall be responsible‘fof forwarding innovations which
appear technically and commerclally promising té two independent

reviewers chosen from a list of names selected by a Presidential

“Commission. In some Instances, center personnel may find it

necessary to forward innovations to outside sources for the
preliminary screening. |

| (b) Innovations which have pésSéd a preliminary screening

and which have been judged by two indepéndent reviewers to show
significant_potential as to technicai and'qommercial:feasibility
shall be described, and this description, along with the reviewers!
evaluations and relevant grephic representations, shall be entered

on a computer terminal located at the innovation evaluation

[0}

age reviewers are in disagreement
zs to the technical and commercial value of—an innovation, the:
p£0posa1 will.be sent_to a third reviewer. If the assessment of
the third reviewer is positive, thdyreQiew, aloﬁg with the other
positive review, will be entered on the computer terminal,

(¢} Fees shall be charged for both the preliminary and the

.seéond-stage_scréening, and all reviewers shall be paid for their

- services.
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Section 5, The computer terminals at the innovation evaluation

centers shall be connected to a central computer which shall be

- run and monitored byAthe Department of Commerce. - The database

of this central computer shall be licensed for a fee to the
private sector. 'Licenéées which allow third party access to the

database éhall pay back to the Commerce‘Departmenﬁ a portlon of

“the fee charged by them for entry'into the system, The Commerce

Department itself shall not run an on-line system; rather, it

shall act solely as the licensor of the database.

Section 6. A Presidential Commission which shall be under the auspices

of the Commerce Department and the National.Science Foundation

shall be established. Commission members shall include repre-’
sentatives of Federal agencies conducting research and research
and-development programs, and members from the académic and. |
business communities. Selection of réviewers to evaluate innévations

shall be made by this Commission.

Section 7. The Department of Commerce shall issue regulations

governing the fees to be assessed against those submitting

- inmovations for review, the fees to be paid to those reviewing

the innovations, and the fees to be charged for licenéing the
database. These regulations should also include guidelines
for the evaluations and guidelines to be used to protect the

proprietary rights of those submitting innovations for eveluation,

Section 8. Definitions: .

"Innovations” shall include written and graphic representations
of products, productrconcepts, and processes, and not include

hardware or other physical prototypes of products.

Section 9. Funds in the amount of $2,000,000. shall be authorized for

each fiscal.year béginning in fiscal 1984 énd.ending in fiscal 1985,
These funds shall be used to.defray the sﬁart-ﬁp costs of the program
If the program is not sélf-éupporting by the beginming of fiscal
1983, it shall be sunsetted. R | '
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Re: .- Federal Program to Make New Inventions Morg

Attractive and Accessible to Industry

Background

Over the past decade the rate of productivity growth'in‘thé

United States has been well below that of most of the leading

industrial nations, most notably Japan and Germany. One.of the

major reasons for this relative decline in U.S. productivity is

our failure to take advantage of existing'technological advances.

We are reputed to be the most inventive nation on earthg however?
we have not been shrewd in eﬁploiting this'inhovétive potentizal.
While American industry has failed to fully .capitalize on U.S.

inventions, others have not. (Japan, for éxample, appears fo‘be"

leapfrogging us in the midrochip field even though ;he transistor 

 and the integrated circuit -- both of which were critical to the

development of this industry -- were American inventions.)

It{s generally conﬁeded that a breakdown occuré between the
spawning of new ideas and getting these'ideas into the handé‘cf
those in a position.tb best_eiploit théﬁ. Inﬁqvéiors -- individ-
uals and business alike';:.who need assiétance are unable to link
up with those who can provide it; industry, on.the otﬁér‘hand,'is
isslated from tﬂe influx of new conce?ts so vital to mainiaining

its competitive position in the world market. The breakdown in

- matching inventions with users (such as manufacturers, venture

capitalists, and marketing firms) occurs partly hecause of the

lack of a clear mechanism which enables innovators to.communicate

their ideas to a receptive_audieﬁce. Often when new concepfs‘
are presented to industry from the outside, they are met with
hostility because of the "not -invented here' mind-set prevalent

in many U.S. firms.. ‘ | L

-

Industry's reluctance to accept inventions not produced

- within their own confines is understandable in light of the

‘large variation in quality among the inventions that are sub-

mitted from the outside. . Many corporationsljust don't want to

be bothered in sifting out the wheat from the.chaff. Inventors,




for their part, are wary of dealing with corporate personnel

because they are fearful that their'ideas will be stolen or

eiploited without'féir-conpéhéation Theupshot of all. this

is that. many good ideas fall into a cosmic v01d -- that 1s,

‘if the Japenese don't snap thgm up-first.

The Proposed self-supporting Federal program_outlined

‘below would facilitate a match between invention and industry.

Propdsed Federal Program

The proposed legislation, which would be known as the
Inverition Evaluation and Transfer Assistance Act, would estab-
lish a screening mechanism to prd%ide for a first-cut evaluation

of new products and concepts. The evaluation would assess techni-

cal feasibility and commercial viability. Potential users of

ideas would be more receptive to them after such a screéning,
The screening would also be dgsigned to protect inventors' pro-

preitary rights, making inventors receptive to it as well.

AlThe screening would Le done.by'recdgniZed expertS‘frOm both '
the academlc and bu51nesscommun1tleswho would be pald for their
services from monies generated by the users of the program -~ by
those submlttlng ideas and those seeklng ideas. The reviewers
would be chosenAfrom a list of experts in_thé various réSéarth
disciplines whose names would be nominated by Federél agencies
conducting research programs, and by an ad hoc commiésion_aﬁ—
pointed by the Commerce Eepartment. Actual seiéction-of the
reviewers would be made by Commerce in conjunctlon with the Na-

tlonal Science . Foundatlon and the ad hoc commission. All reviewers

would be required to sign statements of confidentiality and to use.

uniform criteria prescribed by the Commerce Department in assessing

. . - - *
the inventions submitted to them.

*The Unlver51ty of Oregon was one of the flTSt places in the country
to conduct z partially Federally-funded product evaluation
program. As a result of this pilot program, an inventions
evaluation format was developed which is now used throughout
+he nation as well as throughout the worid. This format -- or
one similar to it -- would be very useful in conducting the
suggested Federal program.




The administration of the program w0u1d b¢ decentralized
by establiéhing at leaSt fourlregiohal centers. (The reasdns
= to decentraliie'afe to make it appear a national rafhér,than
a ”Washington pfogram" aﬁq fo méke it moYe convenient foi
those submitting their invén;ions for evéluétion.) Thesé
entry points would be closely monitored by Commerce and éub-
jeét to‘centfally developed guidelines and procedures. They
. would be run by private sectorupe;sonnel under governﬁent con-
_ tract. This personnel would be responsible for preliminary
screening to eliminate technically faulty inventions and for
forwarding'proposalé to oiher reviewers. The activities of each
of the éenters would be centrally coordinated.
_ Once proposals are reviewed (promising ones;would be
. assessed by 3 reviewers) and are foundltd ﬁeét the predéter-i‘
mined standards, the review sheets would be entered on a DOC
database along with a generic oi detailed description (depending
upon the iventor's concern for his prop.ietary rights) of the

product or product conteptjevaluated. (Fo;_an extra fee, inven-

-

L - tors especially concerned aﬁout their proprietary rights could
submit tﬁeir ideas solely for evaluation, keeping any informatién
about the proposal off the database. They could then use a

;favorable reviéw to open doors while they sought a 1inkfup bn
‘their own.) The database would be licensed for a fee to private

_ sector users, such as large corporations, venture capitalists,,

e and informatioﬁrserviée providers. These licensees coﬁld in
turn allow third parties-access to the database and charge fhem

a2 fee, 2 part of which would be paid to the Commerce Department

as a rovalty. Commerce itself would not fﬁn an.on line system;
rather, it would act solely as the iicensor of the database.

B (NTIS,curréntly operafes an~inforﬁation system similar to the

one outlined above.)

i

T




" The merit of this program is that it provides a means of
making a credible first-cut evaluation of .z wide variety of
' inventions, and also protects inventors' proprietary rights.

B - Furthermore, it uses the private sector to promote the program

because when those operating the system allow outside access,
" they will charge a fee, only-a'porfioh of which would be paid
t6 the Commerce Depértment. The more use made of the system,
'thg greatef the benefit'to all concerned -- including the
economy. The ﬁrogrém should easily pay for itsélf. While
minimum start-up funds would be necessary, thé.ﬁser fees
Should more than pay back theseHCQQts within the first few

years of the program'’s operationé

To Summarizeﬁ The programrig'&esigned to get new ideas
_ _into the hands of fhose who cah use,them} It.dogs this by proé_
e viding-a credible'screéniﬁg-mechanism to-make.thése jdeas moTe
atfractive; It takes into account the cﬁﬂfidentiality'cqncerns_
of iﬁventors._'lt helps to overcome thé "not invented here"
- _ syndrome since busiﬁesses using the-ﬁfgéem would be in the posi-
tion of seeking out rathé; than fendiﬁg‘pff the Hun at the gate.i
B ‘ : (This, in effeét,AgiVBs indust:y access to successful R&Dfprojects:
without having to pay any overhead costs.) The screening would.be
only a first-stage asséssment to identify the riék potential of
new products. ‘It would mnot, nor would it attempt to, second
gues§ private sector marketing judgments as to tﬂe'ultimate_com-
mercial'possibilitigs of new products; rather,..it is designed
B to encourage indusfry to take greater advantage of existing new '
concepts that have been judged by.experts to be promising. This
increase§ the likelihood that moTe firms will market and produce

- new products which, in turn, would leéad to the creation of new

jobs and more taxable revenue.

- ' - '
e With the legitimacy and the credibility that a person such

as you could give to this program, it could make a real and

tangible difference to the American .economy.

S
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Re: ... Federal Program to Make New .Inventions More

Attractive and Access1b1e to Industry

Backgroﬂndi | _ 7
dver'the past decade the rate of‘productivity'growth in the

United States ﬁas been Weil below that of mostiof the leading

industrial nations, most netably Japan and Germany. One.of the

major reasons for this relative decline in U.S. productivity is

our failure to take advantage of existing'technological advances.

We are reputed to be the most inventive nation on earth; however,
we‘haVe'not been shrewd in eiploiting this'innovative potential.
Whlle Amerlcan 1ndustry has failed to. fully capitalize on U.S.
inventions, others have not. (Japan for example, appears to be
leapfrogglng us in the mlcrochlp field even though the tran51stor

and the integrated c1rcu1t -- both of Wthh were critical to the

-development of this 1ndustry -- were Amerlcan 1nVent10ns.)

It's generally conceded that a- breakdown occurs between the
spawning of new 1deas and gettlng these 1deas into the hands of
those in a pOSltlQn to best_exp101t themn. Innevators -- individ-
ualé[and.busineSs alikeu;::who need assistance are unable to link

up with those who can provide it; industry, on the other hand, is

- isolated from the influx of new concepts so vital to maintaining

its competitive'ﬁeSition in the world market. The breakdown in

. matchlng 1nvent10ns w1th users (such as manufacturers ‘venture

capltallsts, and marketing firms) occurs partly because of the
lack of a clear mechanism which enables’ 1nnovaeors to communicate
their ideas to a reeebtive_audience.. Often when new concepts
are presented to industry from the outside, they are met with
hostility because of fhel”not-invented here™ mind-set‘prevalent

in many U.S. firms.. : | -

_ InduStry's_reluctaﬁce_to accept inventions not produced
withiﬁ their own cohfines is understandable in light of the
large variation in quality among the'inventions tﬁat‘are sub-
mitted from the outside. Many corporatlons Just don't want to

be bothered in 51ft1ng out the wheat from the chaff. Inventors,
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for their pért, are wary of dealing with-cofpdrate personnel
becausé they are_féarful'thﬁt their ideas will.be stolen or
exploited_#ithoutsfair'conpéhsation. Theupéhot of.ali this .
is thaf many good idéas'fall_into a cosﬁic void -- that 1is,

if the Japenese don't snap them up first.

The Propdsed self-supporting Federal program outlined

‘below would facilitate a match between invention and industry.

Proposed Federal Program

The proposed legislation, which would be kﬁowﬁ as the
Inventipn'ﬁya}ﬁation'and Transfer Assistancé Act, wOuid estab-
lish a séréeniﬁg:mechanismito provide for a first-cut evaluation
of new prdducts and concepts. The evaluation would assess techni-
cal feasibilityiahd commercial viability. Potential users of
ideas would be more-feceptiVe to thém.after such a screening.

The scfeening would also;ﬁe designed to pfotett inventors“pro-

preitary rights, making inventors receptive to it as well.

The screening would;be done by recognized experts from both

the academic and business communities who would be paid for their

services from monies generated by the users of the program -- by

those submitting ideas and those seeking'ideas. The reviewers

would be chosen from a list of experts.in the various research

" disciplines whose names would be nominatéq,by Federal agencies

con&ucting research programs, énd by an ad hodfcommission_ap-
pointed by the Commerce-D¢partment. Actual seléction of the
reViewefé woﬁld be madeﬁby Commerce in conjunction with the Na-
tional Science Foundation and the ad hoc commission. All reviewérs 
would be required'to sign statéménts of confidentiality and to uée..
uniform criteria prescribed by the Commerce Department.in assessing

.o . 3
the inventions submitted to them.

*The University of Oregon was one of the first places-in the country
to conduct a partially Federally-funded product evaluation
program. As a result of this pilot program, an inventions
evaluation format was developed which is now used throughout
the nation as well as throughout the world. This format -- or
one similar to it -- would be very useful in conducting the
suggested Federal program. '




The administration of the program would be decentralized
by establishing at least four regional centers., {(The reasons
to decentralize afe to make it appear a national rather than
a "Washington program" aﬁd to make it more convenient for
those submitting‘theif inventions for evaluation.) Thesé
entry points would be closely monitored by Commerce and sub-
ject to_centraliy dgvéloﬁed guidélines and procedures. They
wouid be run by private sector personnel uﬁder governmeht con-
tract. This personnél would be responsible_fof preliminary
séreeniﬁg.to eliminate technically faulty inventions and for
forwarding'proposa}s to other reviéwers.- The actiﬁities of each

of the ceﬁters would be centrally coordinatéd.

Oncé proposalé'éré reviewed (promising ones'would_be:
assessed by 3 reviewers) and are found.to-meét the predéterQ
mined standards, the review sheets would be entered on a DOC
database élong with.a'generic or détéilea dés;ription (depending
upoﬁ the iventor's .concern for his proprietary rights) of the
product or product conceptjevaluated. (Fg;,an éxtra fee, inven-_
tors;especialiy ;ongerhed anut their prgérietary rights could
submit théir idegs solely for'evaluation, keep;ng any information

about the proposal 6£f-the database. They could then use a

. favorable review to open doors while they sought a link-up on

their own.) The database would be licensed for a fee to private

sector users, such as large corporations, venture capitalists,
and informatioh serviée_prbviders. These licensees could in.
turn allow third parties-access to the database and charge them
a fee,'é part of which would be paid'to the Commerce Department
as a royalty. Commerce itself would not run an on line system;
rather, it would act-SOIely as the licensor of the database.

(NTIS currently operates an information system similar to the

one outlined above.)
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The.mefitnéf this program is that it provides a means of
meking a credible first-cut evaluation of a wide variety of

inventions, and also protects inventors' proprietary rights.

Furthermore, it uses the private sector to promote the program
because when those operating the system allow outside access,
they will charge a  fee, only-a portion of which would be paid

_ to the Commerce Depértment. The more use made of the system,
iﬂ o - .

‘the greatef the benefit to all concerned -- including the
economy.  The progfam should easily pay-for itself. While
minimum stért-up funds would be.neceSSary; thé ﬁse: fees
Should_more.thén pay back these costs within fhe first_few

years of the program's operation.

To Summariié:',The pfogram is designed to get 'new ideas
into the hands 6f‘£hbse who can use them. It dops this by pro-
vidihg:a crediblé'screenihg‘mechanism'tormake thesg ideas more
attractive. It takes'into-account the'cﬁifidentiality concerns'
oflinventdrs. 'it helps to overcome-thé ”not.infented-here"
B R '. syndrbme siﬁcé-Buéiﬁééses‘usihg thé-ﬁystem would be in the posi-
' tibn of seeking out ;atﬁéf.than fending_bff the Hun at the gate.
(This, in effeﬁt,1gives industry access to successful ﬁ&D‘projects'
ﬁithout having to pay any OVefhead costs.) The screening wbuld-be
only a firSt-stagé:aséeSsment té identify the risk potential of
new ?roducts. It would not,rnor would it attempt,to;_second
P guesﬁ private sector marketing judgments as to tﬁe ultimate com-
mércial poSsibiiitigs of new prdducts;'father,-it'is designed
to.encourage industry to take greater advantage of eiisting new
concepts that have been judged by experts to be prbmising. This
increases the likelihood that more firms will market and produce
) new products.which, in turn, would le€ad to the creation of new
B jobs and more taxable revenue. | |
With the legitimacy and the credibility that a person such -
as you could give to this program, it could make a real and

tangible difference to the American economy.

g
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Section 1. This Act may be cited as the "Innovation Evaluation and

Technology Transfer Act of 1983."

Section 2. (a) The Congress finds that-

(1) innovation creates jobs, increases productivity,
competition,.and econonic growth; and

(2) the rate of productivity growth in the United
States over the past decade has been well below that of the
leading industrial nations; and

(3) one of the major reasons for this relative decline
in United States productivity is our failure to take advantage
of exlsting technologies.

(p) The purposesof the Act are to-
(1) stimulate innovation; and
(2) increase the use of existing innovations by

matching them with potentlial users.

Section 3. Section 9 of the Small Business Act (15 U. S. C. 638)

is amended ~--plug into the SBIR section

(1) by requiring the Small Business Administration to
coordinate with agencies conducting SBIR programs to select
top-tier SBIR proposals not receiving Federal funding but
which have been found to be technically and commercially
feagible to be entered on the Department of Commerce's
centralized database of innovations that have been judged
by experts to show significant potential as to commercial
and technical feasibility.

(2) The Small Business Administration shall provide
information to small firms concerning the potential benefits
to them of participating in the innovation evaluation program

described in Section 4 and Section 5.
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Section 4.

(1) The Department of Commerce shall establish five innovation
evaluation centers which shall be located at universities conducting
Federally—funded research. Each of these centers shall be
established in one of the Department of Commerce regions, but in
no instance shall more than one center be located in any region.

(a)
(2}/The innovation evaluation centers shall be run by private

sector personnel under govermment contract. These personnel shall
be responsible for receiving and for conducting a preliminary
screening of innovations which are submitted to them. The
preliminary screening shall be designed to eliminate technically
and commercially faulty inventions. After the initial evaluation,
personnel shall be responsible for forwarding innovations which
appear technically and commercially promising to two independent
reviewers chosen from a list of names selected by a Presidential
Commission., In some instances, center personnel may find it
necessary to forward innovations to cutside sources for the
preliminary screening.

(b) Innovations which have péssed a preliminary screening
and which have been judged by two independent reviewers to show
significant.potential as to technical and commercial feasibility
shall be described, and this description, along with the reviewers!
evaluations and relevant graphic representations, shall be entered
on a computer terminal located at the innovation evaluation
center, If the two second-stage reviewers are in dissgresement
as to the technical and commercial value of an innovation, the
proposal will be sent to a third reviewer. If the assessment of
the third reviewer is positive, thdf}eview, along with the other
pogitive review, will be entered on the computer terminal.

(c) I'ees shall be charged for both the preliminary and the
second-stage screening, and all reviewers shall be paid for their

services.
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Section 5, The computer terminals at the innovatlon evaluation
centers shall be connected to a central computer which shall be
run and monitored by the Department of Commerce. The database
of this central computer shall be licensed for a fee to the
private sector; Licensees which allow third party access to the
database shall‘pay back to the Commerca Departmenf a portion of

] the fee charged by them for entry into the system. The Commerce

Department itself shall not run an on-line system; rather, it

shall act solely as the licensor of the database,

Section 6. A Presidential Commission which shall be under the auspices
of the Commerce Department and the National Science Foundation
L= shall be established. Commission members shall inelude repre-
sentatives of Federal agencies conducting research and research
and development programs, and members from the académic and
business communities, Selection of reviewers to evaluabe innovations
shall be made by this Commission.

B Section 7. The Department of Commerce shail issue regulations
governing the fees to be assessed against those submitting
immovations for review, the fees tp be paid to those reviewing
the innovations, and the fees to be charged for licensing the
database. These regulations should also include guidelines

o for the evaluations and guidelines to be used to protect the

proprietary rights of those submitting innovations for evaluation.

Section .8, Definitions:
"Innovations" shall include written and graphic representations
of products, product concepts, and pvocesses, and not include

B _ hafdware or other physical prototypes of products.

Section 9. Funds inrthe amounﬁ of $2,000,000. shall be autﬁorized for
each fiscal year béginning in fiscal 1984 and ending in.fiscal 1985,
These funds shall be used to defray the start-up costs of the prograr
If the program is not self-supporting by the beglnning o? fiscal
,1988 1t shall be sunsetted.

e



Guidance for the Submission
of an Energy-Related Invention Evaluation Request
to the National Bureau of Standards
Office of Energy-Related Inventions

The disclosure of an invention should include information required by NBS .
Form 1019, but the format mav vary widely depending on a number cf factors
Below are some suggestions that the inventor should consider in preparing

the description of the invention to be submitted with the Evaluation Request
Ferm 1019, :

Make a Complete Disclosure. The principal requirement in submitting a request
is a thorough and complete invention disclosare which describes the invention
in detail. It is extremely jimportant to submit all information which is avail-
able even if the method of presentation and orgnization is not professional in
nature. Test data and information .on how tests were conducted. are particularly
important, since no_testinpg will be done by NBS in the evaluation.

Emphagsize the Emergy Relation. The program is interested in all energy-related
inventions including both those that involve eneérgy conservaiion and those that
involve alternate sources of enérgy. The inventer's disclosure should emphasize

and document to the extent possible, the amount of energy saved or made available
through an alternate source,

Realize that it is only after the invention reaches the commercialization stage
that its ultimate contribution to the solution of our energy problem can be

realized. It is not necessary to calculate energy savings exactly, but the
potential should be very clearly indicated

Time to Process Your Request. Do not expect an immediate response to your request
for evaluation. The evaluation process is time~consuming and there are large
numbers of submittals to process. While vou are waiting for an answer continue

the work necessary to develop the product and search ~ut other sources of capital.
Submission of an invention to NBS for evaluation is no guarantee that 1t will be
recommended to the Department of Energy {(DOE), and a recommendation is no guarantee
that you will get what you seek.

Describe Your Competition. Make an effort to find out 1f there are other similar
products on the market. Detail the known competition and document why your inven-—
tion is better technically or from an energy standpoint.

" Give the Status of Your Invention. Address the question of what needs to be done

to bring the invention closer to uss. Indicate what you would like in the event

of a favorable evaluation - suppert for research, development or testing; assistance
for promotion or marketing; purchase and use by the Government; or simply an opinion
that your disclosure describes a technically valid invention.




Emphasize the Innovative Aspect. Disclosures involving common devices, such
as windmills, wave macnines, furnaces, carburators, internal combustion
engines, and space heaters, have already been submitted in quantity to the
Bureau. Most of the ldeas involved are nelther new nor innovative. Be sure,
therefore, to point out and highlight new principles or innovations that are
involved, particularly if the invention is of a common device class.

Be Factual and Realistic. Knowledgeable technical.and,busiaess-orieﬁted
people will be evaluating the proposal. Prepare the disclosure with that

in mind and do not make claims which can’t be justified or substantiated by
data or information in the disclosure.

Disclosure Review and Analysis. The first step in the evaluation process is
to determine if the disclosure describes an energy-related invention in a way

suitable for evaluation. . An invention disclosure will not be accepted for
evaluation if: '

The potential for énergy saving 1is nbt.evideﬁt, or-if'ﬁse of or
release of nuclear energy is involved.

It is solely -a proposal to do research and development; that is,
a proposal to study an insufficiently develcped idea with the
hope of discovering an invention or to find a solution tc a
general problem.

It is only a suggestion or an idea, without sufficient technical
_depth and detail, submitted for development by the Government.

It contains obvious technical flaws; for example a perpetunal
motion or self-sustaining device. -

It proposes an extremely large-scale engineering ot study proje¢t'--
requiring an extensive evaluation to determine feasibility.

1t is-unintelligible, unclear, or so'poorly organized that an
evaluator could not understand what was being presented.

Evaluation and Recomnmendation. NBS's responsibility is to evaluate the .
invention, not to determine if the resources you propose to use ir developing

the invention are appropriate. DOE will make that determination once the
invention is recommended to them by NBS. '

In preparing your discliosure, therefore, concentrate on the invention.
Include information on your company and its qualifications, or on how much
you propose to spend in development, only if it makes the details of your
invention clearer or helps to justify your claims.

9/30/81
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EVALUATION OF NEW TECHNOLOGY

Introduction

Sinece 1075 the Office of Energy-Related Inventions (OERI) at the
National Bureau of Standards (NBS) has bheen evaluating energy-
related inventions submitted by independent inventors and small
businesses who are seeking support from the Department of Energy

(DOE) to develop or market the inventions.

To qualify for support under the program, the invention or new
pfoduct needs to be technically and-commerciélly feasible and new in
‘the sense that it offers an unrealized potential for saving energy or *
increasing the supply of enérgy; it ‘may or may not be new in the
patentable sense. The invention need not be patented and may be in

any stage of development.

As of the end of calendar 1981, 17,746 evaluation requests had been
submitted to OERI. Of these, about half were acceptable for evalua-
tion; i.e., found to be within the scope of the prégram and. suffi-
ciently developed and described to qualify for evaluation. Almost
200 had been recommended by OERI to DOE forrsupport. Over 100 had
been awarded grants by the DOE Support O0ffice, totaling approxi-

mately $9,000,000.



In this paper I would like first to deScribefthe evaluation process
and document our evaluation éxperience. I then wish to present
findings relative to characteristics of "evaluation" as a principal
element in the process of technological innovation. The findings
shoﬁld be of interest to companies, new venture corganizations, and
finaneing sources, who are faced with the problem of reviewing new

1deas or products and identifying those suitable for investment.

The Evaluation Process

““In the Energy-Related Inventions Program (ERIP), an invention can be
“submitted to OERI for evaluation at any time. Evaluation and.grant
" award is a continuous process. Theére is no fee for evaluation. The
"Program’is designed principally for use by independent.inveﬁtors and

" very small ‘businesses.

When a request for evaluation is.received by OERI, the invention
" disclosure’is reviewed and either accepted for -evaluation or not. It
is not acceptable if it is not energy-related, is conéerned with
'nuclearfenergy‘production or.-use, is obviously fallacious (perpetual

‘motion, for example), or if the disclosure is insufficient to enable

" ‘evaluation.

Evaluation is conducted in two stages By QERI staff engineers,

utilizing the consulting services of 8 contracting firms and a large




number of individual consultants. Consultants are added and sub-
tracted from our list continually, as. invention subject areas change
and in response to staff assessment of consultant performance. The
cubrent list . of consultants contains some 250 names, including
scientists and engineers who are in private professional practice,
and who are on the faculties of some 55 different universities.
Technical expertise represented ranges through the entire spectrum

of energy technology.

OERI staff engineers are selected on the basis of technical compe-.
tence, experieneelin the private sector, and demonstrated engiﬁeer—
ing judgment. Decisions to recommend or reject are.made on the basis
of staff engineering Jjudgment and the material submitted by the
inventor, utilizing the opinions and analysis provided by the con-
sultants. No testing is performed. In the interest of liberality,
the decision process is deliberately'unstructured in the sense that
no check-off lists, quantitative limits, or polling practices, are

utilized.

Technical soundness, potential energ& impact, and commercial feasi-
bility are the criteria for decision. The entrepreneurial or
developmental capabilities of the inventor or other people involved
are not evaluated; the focus is entirely on the technology. DOE in
analyzing the support requirements takes the non-technological

factors into account.



The first-stage of evaluation is designed as a technical screen to
surface those inventions which seem sufficiently "promising" to .
warrant in-depth evaluatibn-at’ the second=stage level, The inven-:
tion diselosure is reviewed first by @ staff engineer who -selects a
consultant and 'sends thei disclosure to him. for-an: opinion. .The
consultant is requested to examine. the disclosure only to:the extent
necessary to gain a good understanding'of~what the invention is.
expected to do and how it is to-be'accomplished,‘and‘then'to'comment'
briefly (1 page) on technical, commercial, or practical aspects.. He .
is also to pfovide a brief description of the invention as he sées it
and . recommend "Support" or "Non-Support." He is instructed to be
liberal and informal;fand'he'is*not to elicit or incorporate -.any

supervisory or peer opinions.

On receiving the consultan@ review, a staff evaluator (who may not be
the same as the one who saw the invention first) selects a second
consultant and obtains a second opinion; the second reviewer is not.
informed of the first reviewer's opinion. This process is repeated
as necessary until a staff evaluator makes the decision to reject the . .
invention or enter it into second-stage evaluation. Two consultant

reviews are the norm.

At the second-stage level, -the staff evaluator selects a .consultant
to conduct an analys2is and prepare a formal report. The consultant

is encouraged at this level to contact the inventor and visit his
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facility if he feels it advisable. Usually only one consultant

analysis is conducted at the second-stage level.

If the invention is recommended, a report is prepared which includes
the material submitted by the inventor, the second-stage reviewer

report, and a summary and analysis by the OERI staff coordinator.

If the invention is rejected at the first-stage level, the inventor
is notified by a letter giving reasons for rejection using findings
of both staff and consultant reviews. If rejected at the second-

stage level the consultant's report is also enclosed with the letter.

Inventors who are turhed down are encouraged to refute negative
findings, submit new information, -and request reconsideration.
Evaluation can be reopened at any time, aﬁd~proceeds from the poiﬁt:
at which it was concluded earlier, A significant percentage of
recommended inventions are rejected at least once and recommended as |

a result of reopening the evaluation.

Evaluation Results

. Figure 1 presents flow statistics since inception of the Program in
- April 1975; ‘The percentage of inventions recommended is referred to
as "process yield" and estimated as the product of: the proportion

of inventions accepted for evaluation, the proportion of accepted
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inventions which reach second-stage; and the proportion recommended

of those completing second-stage.

‘Figure 2 illustrates the range.of technologies evaluated and shows

how the yield differs by invention subject area.

The data of Figure 3 further describe the population of inveﬁtions
and inventors involved. Inventions evaluated are seen to be in every
stage of development, from the conceptual through new product intro=,
duction. Clearly the population servéd by the Program'is at the
lowest end df the small business spectirum, including the individgél

as, in effect, a small business with 1 employee.

Figure Y4 summarizes Department of Energy aetivity to suppgrt further
development of the recommended inventions. A Program evalugtion
effort has been initiated to determine the final outcomes resulting
from such support. Preliminary results from this evaluation effort
indicate that a substantial proportion (1/3 to 1/2) of the recom-
mended and supported inventions are likely to be "successful™ in the

marketplace.
Recently recommended and supported inventions are as follows:

o] A method by which an applied voltage causes a reflective

aluminized mylar film ﬁo unroll and press flat against a window.
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EVALUATION PROGRESS REPORT BY INVENTION CLASS AS OF DECEMBER 31, 1981

EVALUATION  ACCEPTED | . ACCEPTED ) % OF TOTAL
REQUESTS FOR _COMPLETED FOR COMPLETED ’ § OF TOTAL EXPECTED TO BE
CLASSIFICATION RECEIVED FIRST-STAGE FIRST~-STAGE SECOND-STAGE SECOND-STAGE RECOMMENDED RECEIVED RECOMMENDED # ¥
Fossil Fuel Production 369 273 269 65 - 59 . 19 . 2.1 5.8
Pirect Solar 2087 143 - 1114 . B9 66 15 o 11.8 0.7
Other Natural Sources ' 2594 1034 1006 60 : 58 . 14.6 0.6
Combustion Engines & 2019 © 1249 . 1189 : 80 ™. 13 11 0.7
Components
Transportation Systems, 1524 906 875 55 51 13 a.6 1.0
Vehicles & Components ) '
g Buildings, Structures 2986 2211 ©2135 : 126 - 117 4o 16.8 1.5
§ & Components ’ o : ) .
@ Industrial Processes 92 723 706 159 151 57 ' 5.3 R
M Miscellaneous 2120 . 1223 - 1197 7% 73 28 12.0 1.4
Out of Scope & 3689 ) 81 o 80 0 [+ ’ 0 17.4 0.0
Unclassifiable — — _— - ___' - . —
TOTiLS _ 177314 gou3 8571 690 649 198 100.0 1.2

i Zrot.adas 15 not yet classified, (Disclosure Review not completed),

. 273 . 65", 19
[T s £id 2 =2 =
VFor Example: Fossil Fuel Productién 369 X 369 X 59 X 100 = 5.8%
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Invention Stage of Development (6/1/78-11/1/81)

Cumulative 4 of Total Inventions Actual

| Stage of Invention All ~Reaching )
Development Evaluated 2nd Stage Recommended Recommended

Concept Definition 17.4 5.6 | 3.3 3.3
Concept Development 43,3 23.5 18.3 ' 15.0
" Laboratory Tesat 47.1 29.1 25.0 6.7
Engineering Design 56.7 45.0 35.0 10.0
Working Model 71.3 55.8 45.0 ©10.0
Prototype Development 78.7 65.1 60.0 15.0
Prototype Test 89.0 82.0% 70.0 10.0
Production Engineering 91.0 85.6 73.3 13.3
Limited Production & Marketing 96.5 94.9 96.7% 23.4%
Production and Marketing 100.0 100.0 100.0 3.3

Total Inventions in Category#* 4332 - 19% 60 60

#Stage with largest number of inventions (mode)

Size of Company Involved (6/1/78-11/30/81)

4 of Inventions

: All Reaching
Number of Employees. Evaluated 2nd Stage Recommended
2 - 20 _ 7.9 19.1 18.5,
2]l - 100 _ . ' 1.0 - 2.2 1.5
> 100 .5 - - 1.5 . 3.1
Total Inventions in Category*#® L4684 272 65

#%Inventions for which data had been provided by inventor on application form.

FIGURE 3
Inventions/Inventors Population Data
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RECOMMENDATIONS SUBMITTED BY NBS TO DOE
198 )
IN REVIEW AT DOE -

l . - 55
DOE REVIEW COMPLETED
143

NO BASIS FOR SUPPORT

l . - 16

SUPPORT PROCESS INITIATED

127
_=8 (in process)
119

PROCUREMENT ACTION INITIATED
' 115

OTHER THAN FINANCIAL SUPPORT
PROVIDED '

PROPOSED AWARD STILL IN
PROCUREMENT

§ -

AWARDS ACTUALLY MADE TO INVENTORS
114 ($8.9 million)

WORK UNDER GRANT OR CONTRACT
STILL IN PROGRESS

l : - 69

WORK CALLED FOR BY GRANT OR CONTRACT COMPLETED

45

FIGURE 4
DOE Activity in Supporting NBS-Recommended Inventions (April 1975-December 1981)
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In winter the film can be rolled up to let the sunlight in
during the day, and rolled down to hold heat in at night. This
process can be reversed in summer, A grant award in the- amount
of $99,500 was madé to design, build, and test a demonstration

model  of the "Dielectric Windowshdde."

A furnace fér the melting 6f\reactiﬁe metzls and semi-conduc-
tors, which need to be obtained in high purity form. It employs
high frequency heating in a manner that allows the metal being
meited to form its own crucible. An ;ward in the amount of
$121,554 was given to build and test a protdtjpe furnace for the

production of silicon for solar cells.

An' otherwise conventional, universal, external cylindrical

grinder retrofitted with a computer control to save energy in.

removing metal. A grant in the amount of $99,328 was given to

'complete engineering design and test a prototype.

A continuously-variable hydrauiie-positive-displacement trans-

mission with lockup, overdrive, and regenerative braking for

automotive and other vehicular uses. A grant in the amount of

$95,000 was awarded to design, build, and test a prototype:

installed in a Volkswagen Sirocco.
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¢ - A metal casting method for hollow parts. A grant in the amount
of $108,920 was awarded to construct and test a working model to

demonstrate the heatless production of hollow-cast parts.

o] A hydrogen concentration cell which converts solar energy to
electricity by using heat to generate the gas pressﬁre to drive
the cell, in effect an gleétrochemieél heat engine with sun-
light furnishing the heat. An award in the amount df $67,868
was given to build and test a laboratory model s0 as to

determine efficiency and feasibility.

Evaluation AS An Element in the Innovation Process

Figure‘3 lists 10 stages in the development of a concept into a
marketed product. ?or'purposes of this paper we will define "evalua-
tion" as the process which governs transition from one development
stage to the next. That is, in evaluatioh as we are to discuss it, a
decision 1s to be made to continue development towards commerciali-
zation, or not. The decision is to be made resﬁonsibly, i.e., with
knowledge and concern that action is to be taken as a result, usually
invelving commitment of funds at risk if the decision is to_cﬁntinue

development.

In this view of "evaluation™ the evaluator's principal role is that

of a deciaion-maker. While he may, after the evaluation, provide

12




information to justify his decision or perform a secondary role as a
consultant or "sounding-board,™ his function is to pass or not pass
(recommend/not recommend) the submitted concept, invention, process

or product into the next stage of development.

There is need to thus distinguish "evaluation" as a transition point
in the innovation process, from “évaluation“ as a service provided
for a fee or in the public interest. In a service operation there is
no commitment to invest if the evaluation is positive; the evaluation
‘results aré provided only to the inventor to serve the inventor's

purposes.

Very few inventions or new ideas are practical and will be successful
if brought to market. Further, of, say, 1000 ideas proceeding
through the 10 stages of development, most will fall out at one stage
or the other along the way, and of those reaching production and
marketing, only a fraction will "live" for any 'length of time.
Actual numbers passing an evaluation point will depend on man&
factors~=~a principal one {(given that the techhology is sound)
probably being the pebple involved in the idea development; i.e., the
inventors, entrepreneurs, development engineers, managers, etec. In
this discussion we wish to disregard or hold constant the "people"
factor, as well as the many socio-political-economic factors, and

focus cnly on two factors:
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o] the quality of the invention or new idea as measured somehow in
_intrinsic merit--technical scundness and feasibility, practi-

cality, marketability, etec.

o the design features and operating characteristics of the evalu-

~ation process, method, or system.

If, simplistically, we assume that a particular invention or new
product can be characterized as "Good" or "Not Gooﬁ", in ﬁhe sense
that it will or will not be a "success" if identified and brought to
market, we can depict the most accurate or ideal result of an
evaluation process as in Figure 54, "gt" beiné the number of good
inventions submitted for evaluation. Unfortunately a prbcess able
to deliver the resuita of FigurensA is probably unattainable since in

- effect the evaluator is seen to be infallible.

.Figure 5B represents a more practical viewpoint--we know extréordi-
narily 7"good" inventions are not always recognized by pétential
investora (counted in "a"™ in Figure 5B); and we know that we usually
have to be liberal in our evaluation procedures to insure that we
don't miss too many good inventions (extent of liberality measured by

the size of "b" in Figure 5B).
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The accuracy of an evéluation process can be defined as (g-a) =+ g.
The ratio (g-a) + (g-a+b) is also of interest as a measure of process
performance and will be referred to as the "discrimination" of the

process.

There are many processes which could conceivably be analyzed and.
compared on the basis of the simple model of Figure 5. 0ur process
in OERI certainly can be, as could the operatidn of a venture capital
firm actively searching for ventures. . Conventional Government pro-
curemeﬁt or grant programs may not fit thé.model however, since their
evaluation usually involves simultaneous assessment of relétive
merits of a fixed number of items (proposals) to be evaluated, rather
than assessment of intrinsic merit on a continoous case~by-case

basis.

The reason for the above discussion is to provide a framework for
presenting findings and commentiﬁg from ouf experience. To sum up
the discussion, Figure 5C illustrates our estimates of DERI'S per-
formance in the model format. The marginal first column total of
.015 corresponds of course to the evaluation process yleld discussed
éarlier. We hope in the.future to be able to develop an estimate of
ngr " ﬁhe fraction of good inventibns we miss in the evaluation
proceés; at this point all we can say is that it is probably very -

small, on the order of .0005.
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54 IDEAL CASE
Evaluation Process Finding

. Good Not-Good : Totals

Good g 0 23
Actually <- : :
Not-Good 0 1000-g _ 1000=-g
Totals g 1000~-g 1000
@ )]
5B GENERAL CASE
Evaluation Process Finding
Good Not-Good Totals
Good g-a a &
Actually
: Not=Good - b 1000-g~b 1000~g
Totals g~a+b 1000-g+a-b 1000
@ )]
5C ESTIMATED AVERAGE CERI PERFORMANCE
Evaluation Proceas Finding
Good Not-Good Totals
Good .005 | at .005+a’
-Actually _
Not~Good .. 010 .985-a" .995=~-a!
Totals .015 985 1.000

FIGURE 5 EVALUATION PROCESS MODEL
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Major Findings

The current design of the evaluation process evolved over a period of
several years. Two features which'developéd gradually are seen to be
of particﬁlar interest in their effect on accuracy and discrimina-

tion of the process as the two terms are defined above. These ares

(1) The Gatekeeper Role of the QERL Staff Evaluator. With the very

wide variety.of invention subject areas submitted, use of consultant
experts was seen to be essential from the beginning of OERI opera-
tion., However, it quickly became clear that decisions could not be
made solely on the basis df‘ the consultant opinions. 1In spite of
careful cbnsultant' selections their opinions were not aiways
sufficient for decisicn, did not always agree, and at times were

incorrect.

The staff evaluator was required to add another dimension via job-
developed charactéristics and abilities. The singie most important
charactébistic seems to be the traditional professional engineers'
ability to make a decisioh on the'basis of engineering judgment witﬁ
a limited.amount of information and in the face of uncébtainty. In
addition, the competent staff evaluator, who is selected as a highly
competent technologist to start with, not only dévelops eonsidefable
technical breadth and state-of-the-art knowledge, but also unique
abilities and skills in gathering and integrating information

pertinent to decision.
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I've used the.term "gatekeeper" in referring to.the staff evaluator
because it seems 30 appropriate and describes the pass/not-pass
function so precisely. Nevertheless, while the function here
differs from the "information gatekeeper”" function defined by
Allenl, there are some similarities and some reason to believe that
people who perform well as evaluation-type gatekeepers, will also

perform well as information gatekeepers and/or vice versa,

Figure 6 summarizes consultant statements on invention merit versus
OERI staff evaluator decisions. 1In first-stage evaluation each
-eonsultant is requested to comment and make a recommendation for
"Support" or "No Support" of the invention. As noted-earlier the
process i3 such that opinions are solicited independently from cone or
more consultants until the OERI staff evaluator feels he has suffi-
cient information to make a decision to pass the informétion into
second-stage evaluation or not. The tabulation shows that decision
may require as many as 4} consultant reviews. In Figure HA are
tabulated the consultant recommendations, in first-stage evalua-
tions, for those inventions which were eventually recommended by
QERI to DOE for_support. The number 31 under column 1 and in row 1
indicates that in 31 cases, 1 consultant recommended "Support" and
another "No Support." The number 20 undef column 2 and in row 1
indicates that in 20 cases, 2 consultants recommended "Support" and 1

consultant recommended "No Support."

18
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From Figure 6A it is seen that while agreement among or between
consultants is frequent, disagreement is also frequent. They were
unanimous for Support in less than half the cases (48%), and

unanimous against 13.5% of the time.

In Figure 6B are tabulated the consultant opinions for inventicns
whiéh. were turned down in first-stage evaluation. Again, that
disagreéﬁént is frequent is'a;sd clear. Here,.however, unanimity
occurred 83.6% of the time with respect to Non-Support, and'l.B% of

the time with respect to Support.

Generzally, it would seem that the consultants find it easier to say
"No--(doﬁ‘t support)" than "Yes," based ;argely on the unanimity
differences between Figures 6A and 6B. However, the principal point
of interest is the significﬁnce of the OEﬁI staff evaluator's role as
decision-maker. Clearly if degisions were made by vote or other
meahs, as many as half the recbmmendations would probably not have

béen_made to DOE, and a significant number of those turned down by

'fthg OERI staff evaluator would have been recommended.

It _was noted earlier that about 1/3 to 1/2 of NBS-recommended

inventiohs are expected to be "successes." For those felt to be

successes at this point, first-stage consultant opinions seem .to
- show basically the same pattern depicted in Figure 4. The coﬁclu;'

sion i3 that "good" inventions are not easily recognized.
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6A NUMBER OF INVENTIONS RECOMMENDED BY OERI
Tabulation of Consultant Opinicons in First-Stage Evaluation

Number of Consultants
Who Said "Support" in

Each Case
i Total
0 1 2 3 Inventions Percentage
- 0 - 34 35 71 48.0
Number of _
Consultants 1 6 31 20 58 38.5
Who Said { 2 12 17 11.5
"No Support”
" In Each Case 3 1 1.3
4 0.7
Total Inventions 20 71 55 3 1ug#
Percentage 13.5 8.0 37.2 1.3 100.0

- #Excludes inventions recommended after an initial rejection, and inventions

not reviewed by consultants at first-stage level.
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6B NUMBER OF INVENTIONS REJECTED BY OERI
Tabulation of Consultant Opinions in First-Stage Evaluation.

Number of Consultants
Who Said "Support™ in

Each Case

0 1 2 .3 Inventions Percentage
0 - 60. 54 5 119 1.5

Number of : _
Consultants 1 2030 776 60 2866 33.9
Who Said 2 4342 299 16 L4657 58.3

"No Support" :

In Each Case 3 278 37 316 4.0
' 4 30 30 0.3
Total Inventions = 6681 1172 130 7988 100.0
Percentage -83.6 14.7 1.6 .1 100.0

FIGURE 6 Consultant Opinions in First-Stage Evaluations
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That use of a "gatekeeper", i.e., one informed decision-maker, makes
generally such a difference is not too surprising. We anticipated
this somewhat by ruling against committee-type decision-making among
coﬁsulténts as well as within OERI, from the beginning. The extent
of the effect iﬁ improving accuracy and discrimination however, is
surpfising, particuiarly that in 13.5% of the recdmmendatibns,-cona‘

sultants were'unanimously negative.

{(2) Wide-Open Appeal Proceés. Evaluation processes generally,

inclﬁding those which -are. part of conventional Government
prdcﬁremeht or.grant programs,tas well as those operate& by large:
companies and venture organiZatiohs, are designed to avoid or’
minimize confrontation'and argument after the fact of a negati#e
evaiuation.. The reason for this may have been originally to minimize
.cosﬁég’and-the design pracﬁice thén'éontinued by rote. Nevertheless,
~such qésign practicé seems to me torﬁe dictated more as a defense’
_mechaniém,  11lustfating .ﬁhe natural rgluetéhce of' én evaluative

authority to reverse a decision once made or opinion once given.

I bélieve this because in initial design of the OERI process, we gave
muéh‘thbugﬁt énd initiated some practices to discodfage inventors
frdﬁ.éd;responding subsequent to 6ur ﬁurning them down; we were
coﬁcerned-about costs involved in responding. Theré would have been
no need to do that if the Program was run along conventional lines;
i.é;, with a fixéd.procurement peribd in which the "besﬁ" submissions
were awérded.grants; as'noted earlier the ERIP evaluation and grant

award process is continucus and evaluation/award is on the basis of
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intrinsic merit.

Because of the continuous-process design, and the fact that we ﬁefe
operating with public funds, we were unable to maintain a poliey or
practice of avoiding confrontation and argument after the fact of a
negative evaluation. To be responsive we found it necessary to
operate in a mode under which we will reconsider and reefaluate at
any time with receipt of new information. With experience we have
since found it not only necessary but advisable to provide for such a
feature: the net result of the appeal and reevaluation_procesa_has

been an increase in yield of approximately 20%.

Thé inventor participant_in'thg Program can initiate an appeal; i.e.,
request reconsideration, after any decision point in the evaluation
process. Appeals can be initiated repeétedly, and reevaluation can
Eesult'in each case; in effect the dec%sions are_hevef irrevocable
nor is the appeal process ever tgrmina?ed by OERI. A decisioh ié

made and the inventor notified after eabh appeal.

Figure 7 provides data on the incidence and results of cases where

~ inventors have appealed, that is, respohded £o our rejection with a

request for reconsideration.

Reasons for turnaround on our part, that is recommendation after

initial rejection and reconsideration,%are varied. In almost every
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' PROCES’S ‘DECISION LEVEL

ACCEPT/ 1ST STAGE IND STAGE

NOT ACCEPT - ~EVALUATION EVALUATION
NO. ORICINALLY REJECTED | 8805 8843 650
NO. APPEALED 1066 1567 168
NO. STILL IN PROCESS 9 o 144 15
ORTGINAL DECISION CONFIRMED:
AT ACCEPT/NOT ACCEPT LEVEL | 906 - A - |
AT 1ST STAGE EVALUATION LEVEL w3 1347 -
AT 2ND STAGE EVALUATION LEVEL 7 50 1145
NO. RECOMMENDED o 1 6 8

FIGURE 7 = Results of Appeal Process
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case, however, where such a turnarocund has oeéurred, the inventor
- submitted additional substantive information, which was provided in
response to pfoblems identified or objections made by evaluators.
Reconsideration or reevaluation without submission of additional
. information seemed to have no effect, suggesting that turnaround was
nét simply a matter of correcting an evaluator error or ;nisﬁnder-

standing.

Improved communications, particularly'including evaluator-iﬁventor
dialogue, seems to be a prineipal faector in éausing turnaround.
' Generally the inventor or small company makés a'véry poor caée for
tﬁe invention. The idea or details_of operation are not désc}ibéd
well, and iﬁformation'provided is insufficient or fails to_focus on
and clarify impertant points. The appeal process and submission of

additional information very naturally compensates for this.

In some cases the inventor makes a direct design change or modifi-
cation in response to OERI findings, and the improvement removes the
objection to recommendation. More often, however, the inventor
carries development a step further in order to validate c¢laims which
we questicn; this theh leads to design chénges as a result of the
further development,_ Resubmissions to OERI at the later stage of

'development, with the appropriate documentation, then provides a

basis for turnaround.
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Regardless of the reasons or mechanics of turnaround, the open appeal
policy is seen to be a highly valuable feature of the evaluation
process in its effect on increasing yield. It would seem also to
have a strong positive effect on the ability of staff evaluatbrs to
maintain objectivity and develop the self-confidence necessary for
effecﬁive performance. The tendency to become defensive when forced
to say "no" as often as OERI evaluators do in a continuous flow of
inventions, which are thought by the inventor to be good, is a very
natural one. The open appeal process requires the evaluator to deal
with this tendency directly and rationally; i.e., by accepting and
even encouraging confrontation, with the knowledge that he is free

and even willing to be convinced.

;Thomas J. Allen, "Managing the Flow of Technology: Technology

Transfer and the Dessemination of Technological Information within
the R & D Organization™, pp. 141-180, The MIT Press, Cambridge, MA
(1979) : _
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