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APPENDIX C

Sample Computer Software
Trade Secret License

LICENSE AGREEMENT

This Agreement is made and entered into this _ day
of , 198 by and between , an Illinois
corporation having a place of business at (hereinafter
referred to as LICENSOR),and ____ a corporation

having a place of business at
as LICENSEE).
WHEREAS, LICENSOR has developed certain technolo-
gy for a totally integrated merchandise processing system
and has developed the necessary computer software to im-

(hereinafter referred to

. plement the merchandise processing system; and

WHEREAS, LICENSEE desires to establish and operate
a merchandise processing system, utilizing the technology
and software developed by LICENSOR: and

WHEREAS, LICENSOR is willing to license its technolo-
gy and software to LICENSEE.

NOW THEREFORE, in consideration of the above prem-
ises, the parties do agree as follows:

Article 1
Definitions

As used herein, the following terms shall have the indicat-
ed meanings: )

1.1 “Technology” shall mean all information and know-
how of LICENSOR relating to or useful in connection with
a totally integrated Merchandise Processing System.

1.2 “Software™ shall mean all programs, printouts, and
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~ descriptive material sufficient to implement a Merchandise
Processing System, ‘

1.3 “Merchandise Processing System” shall mean a com-
plete computer-controlled retail system, including purchase
order preparation; inventory management and control;
price ticket preparation; transfer document preparation; in-
voice, receipt, and purchase order control; vendor payment;

- current status of open orders; and open to buy control.

1.4 “Program System” shall mean the software and tech-
nology necessary to constitute a Merchandise Processing
System.

Article 11
License

2.1 LICENSOR hereby grants to LICENSEE a nonexclu-
sive license to establish and operate a single Merchandise
Processing System and to use any portion of the Program

'System in any machine-readable form on a single central
processing unit and its associated units (together referred to
as assigned CPU). A separate license is required for each

" additional CPU on which any portion of the Program Sys-
tem in any machine-readable form will be used, unless (1)
the assigned CPU is inoperative due to malfunction, preven-
tive maintenance, or changes in features or model, or (2) a
single CPU is of insufficient capacity to assemble or compile
the Program System.

2.2 LICENSEE shall notify LICENSOR in writing of the
‘location of the assigned CPU and any change in the location
" of the assigned CPU.

" - 2.3 Pursuant to paragraph 2.1 hereof, LICENSOR shall

provide LICENSEE all programs (in machine-readable

media), printouts, and descriptive material sufficient to im-

plement a Merchandise Processing System. Unless other-
wise agreed between the parties, all program application
languages shall be ANS COBOL and Basic Assembler Lan-

guage.
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Article III
Installation and Operation of
Merchandise-Processing System

3.1 As promptly as possible after the date hereof, LICEN-
SOR will proceed to disclose to LICENSEE all technology
and provide LICENSEE all software sufficient to establish
the Program System.

3.2 The Program System is distributed to LICENSEE on
an “as is” basis without warranty on any kind except that
described in paragraph 7.1. It shall be the responsibility of
the LICENSEE to assemble or compile the Program System
on LICENSEE’S CPU. Linkage of the Program System with
LICENSEE'’S existing software or computing equipment
will be the burden of the LICENSEE. i

3.3 LICENSEE shall, immediately after receipt of the -
Program System from LICENSOR, commence to assemble
or compile the Program System on LICENSEE’S CPU.

3.4 Any modification of the Program System by the LI-
CENSEE is the sole responsibility of the LICENSEE. LI-
CENSEE may modify the Program System for its use only,

_subject to paragraph 6.1 hereof.

3.5 1f LICENSEE encounters difficulties with instailation
of the Program System which are caused by a defect in the
Program System, LICENSOR will provide the necessary as-
sistance to LICENSEE to correct the difficulties after notifi-
cation of LICENSOR at the address stated below and
sufficient description of the difficulties encountered. All
such assistance shall be at LICENSOR’s expense. )

3.6 LICENSEE agrees that it will not permit anyone not
in its full-time employ to operate, maintain, or have access
to the Program System in such a way that such person could
receive information with respect to the Program System
without LICENSOR'S prior written consent.
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Article IV
License Fees and Payment

4.1 In consideration of the rights and privileges granted
by LICENSOR and the Program System to be provided by

LICENSOR, LICENSEE agrees to pay LICENSOR a fee -

and royalty of in the following increments:

at the execution of this Agreement by LI-

CENSEE.

upon delivery of the Program System to LlI-
CENSEE.

{c) — thirty days after LICENSEE begins use of the
Program System, or sixty days after delivery of the
Program System, whichever occurs first.

(a)

(b)

-4.2 In addition to the fee and royalty of paragraph 4.1,
LICENSEE agrees to pay LICENSOR a royalty of
. annually for each year LICENSEE employs the Program
System, commencing with the 31st day of December of the
year following the dated execution of this Agreement and
annually on the 31st day of December for each year there-
after.

4.3 The fee and royalties specified in paragraphs 4.1 and
4.2 hereof shall be payable in United States dollars at LI-
CENSOR’s address designated below.

Article V
Protection of Trade Secreis

5.1 LICENSEE hereby agrees that the Program System
received hereunder is a valuable trade secret of LICENSOR
and hereby agrees to maintain it in the strictest confidence.
LICENSEE agrees to implement sufficient safeguards to
protect the confidentiality of the trade secret in light of its
own operating activities, including:
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A. LICENSEE shall keep ail documents and information.
supplied under this Agreement segregated in areten-
tion area designated for such material. '

B. LICENSEE agrees to limit access to all trade secret
material to those employees with a need to use such

materials to implement or operate the Program Sys-
tem.

~ 5.2 LICENSEE shall not copy, in whole or in part, any
portion of the Program System provided by LICENSOR in
written form under this Agreement. Additional copies of
written materials may be licensed from LICENSOR at the
charges then in effect.

5.3 Any portion of the Program System provided by LI-
CENSOR in machine-readable form may be copied, in.
whole or in part, in written or machine-readable form, in-
sufficient number for use by the LICENSEE in the assigned
CPU described in paragraph 2.1 hereof or to understand the
contents of such machine-readable material, provided, how-
ever, that no more than five such copies will be in existence
at any one time without prior written consent of LICEN-
SOR. LICENSEE agrees to maintain appropriate records of
the number and location of all such copiés of the Program
System. The original and any copies of the Program System
or any portion thereof made by LICENSEE shall remain the
property of the LICENSOR.

5.4 Should the original or any copy of the Program System
be kept at other than the location of the assigned CPU de-
scribed in paragraph 2.1 hereof, LICENSEE will notify LI-
CENSOR in writing of the location of the original and each
copy.

5.5 LICENSEE shall immediately notify LICENSOR of
any information which comes to its attention which does or
might indicate that there has been any loss of confidentiality
of the trade secret Program System transferred hereunder.
In such event LICENSEE shall take all steps within its
power to limit the spread of such information, including

-~
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taking whatever legal action is possible to terminate such
~ spread.

Article VI
Termination

6.1 Should LICENSEE discontinue use of the Program
System, or discontinue this License, LICENSEE agrees to
return the original and any copies, or portions thereof, in
any form or media, of the Program System within one
month of such discontinuance. If LICENSEE has modified
the Program System or merged it into other program
material to form an updated work, upon such discontinu-
ance the Program System will be completely removed from
the updated work and returned to LICENSOR as provided
in this paragraph,

.6.2 Upon the discontinuance described in paragraph 6.1,
any portion of the Program System maintained in machine-
readable form in LICENSEE’S CPU shall be destroyed un-
less upon prior written authorization by LICENSOR some
or all of the Program System is allowed to be retained by
LICENSEE.

Article VII
Warranties and Liability

7.1 LICENSOR hereby warrants that the Program system
licensed under this Agreement is a complete and sufficient
system to allow LICENSEE to assemble or compile the Pro-
gram System on LICENSEE'S CPU and operate a Merchan-
dise Processing System. It is hereby agreed that LICENSOR
shall not be liable for any incidental or consequential dam-
ages to LICENSEE incurred in the operation of the Pro-
gram System or to any third parties with respect to the
operation of the Program System. LICENSOR'’S oblightions

heredqder are avpressly lnmli-r.'-rl to m.alnng rppnﬂ'ﬂ: to or
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modifications of the Program System to correct any defect
in the Program System as described in paragraph 3.5. In no
event shall LICENSOR be liable for hardware-related prob-
lems or software problems due to interfacing of the Program
System with LICENSEE’S existing hardware or software.
LICENSOR shall not be liable for damages resulting from
the improper or incorrect usage or operation of the Program
System by LICENSEE, its employees, or third parties.
7.2 The foregoing warranty of paragraph 7.1 is in lieu of
all other warranties, express or implied, including, but not
limited to, the implied warranties of merchantability and
fitness for a particular purpose.

Article VIII
General

8.1 This Agreement is entered into and intended to be
performed pursuant to the laws of the State of Illinois, Unit-
ed States of America.

8.2 This Agreement may be executed in counter-parts,
any one of which shall constitute an original agreement.

8.3 This Agreement shall inure to the benefit of and be
binding upon LICENSOR, or its successors or assigns, but
may not be assigned by LICENSEE or by operation of law
to any other person, persons, firm or corporation without
the express written approval of LICENSOR.

8.4 Notices, payments, or any other communications pro—
vided for herein shall be deemed to be given when mailed
first class in a sealed envelope, postage prepaid, addressed
to LICENSEE as follows:

or addressed to LICENSOR as follows:
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ATTEST:

ATTEST:

{Licensee)
By:
Its:

{(Licensor)
By:
Its:
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CECOM

MODIFICATION TO BS0FTWARE LICENSE
Contract MNo,

This agreement is & modification of tha software license
applicable to the following software items and ralated documentationt

 Because the Governmant is constrained by the Federal
Acquiation Begulations (FAR) and applicable federal statutes, and
because the Defense Departmant is subject to the Defense FAR Supplemant

" {(DFARS), the present software license must be modified to conform to

the requirements detailed in these laws and regulatioms. In
particular, any provision of the prasant scftware license which is not
consiatent with the raquirements imposed by these laws and regulations,
or whiech impair any Government rights required by thease lawa and
ragulations, ia null and void. In those situations where a conflict
arises between provisions of the present software license and the FAR,
the DFARS, and relavant federal statutes, the conflict will be resolved
against the provisions found in the present license, In general, stats
law will not be applicable to any dispute which may arise under the
pragent license, )

Among the requirements applicable to the present license are
the following:

Contract Disputas Act of 1978 (41 U.8.C. Section 601)

Proupt Payment Act (31 U.S8.C, Section 1B801)

Default Clausa (FAR 52.249-8)

Disputes Clause (FAR 52.233~1)

Termination Clause (PAR 52.249-2)

Rights in Tachnical Data and Computer Software (DFARS 52.227-7013)
The full text of these and other clauses which are

incorporated into the present contract are available from the
Contracting Officer.

FOR THE LICENSOR: FOR THE GOVERNMNENT:

Contracting Officer
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LESSONS LEARNED

SOFTWARE

MICOM

Practically all commercial computer software acquired by the Army is accompanied
by a license which sets forth Timitations on how the software is to be used,
reproduced, and disclosed. The vendors insist that buyers agree to the terms

of the licenses as.a condition for receiving the software. These licenses, .
which vary from vendor to vendor, tend to be relatively restrictive. Many are
more restrictive than the minimum rights that the Government has in restricted
rights computer software under the Rights in Technical Data and Computer
Software clause, DFARS 52.227-7013. This clause is required to be in all
contracts for the procurement of software. Going through the various licenses
to determine whether they are compatible with the DFARS clause is a laborous
task. Even when inconsistencies are noted, the vendors are reluctant to

change the wording of their Ticenses since most of them are boiler plate and
are used in their commercial business.

An alternate approach to making a line-by-line review of the vendors' licenses is
to add the following provision to the bottom of them: "Any conflict between the
terms of this agreement and the provisions of the Rights in Technical Data and
Computer Software clause (DFARS 52.227-7013) shall be resolved by the Rights in
Technical Data and Computer Software clause". This provision assures that the
Government will at Teast have the minimum rights set forth in the clause.
Additionally, vendors are found to be agreeable to its inclusion.

To avoid a tedious line-by-line review of Ticense agreements for commefc@a]
software, the inclusion of the statement set forth above secures the minimum
rights to the Government. ‘
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uired by final decree of a court of competent jurisdiction:

. and do not to material furnished to the Contractor by the

" Government and incorpo d in data to which this clause applies.

(End of ¢ se)

8. Section 52.227-19 is added to read as follows:

52.227-19 Commercial Computer Software--Restricted Rights'
As p:escribed ih 27.409(k), insert the.following clause: |

COMMERCIAL COMPUTER SOFTWARE -- RESTRICTED RIGHTS -(JUL: 1985) 4

As used in this clause, "restricted computer software"

(a)
means any computer program, computer data base, or documentation
thereof, that has been developed at private expense and either is

a trade secret, is commercial or financial and confidential or

-privileged, or is published and copyrighted.

2 (b) Notwithstanding any provisions to the contrary contained

in any contractor's standard commercial license or lease

agreement pertaining to any restricted computer software
delivered under this purrchase order/contract, and irrespective

of whether any such agreement has been proposed prior to or after

issuance of this purchase order/contract or of the fact that such

PR AL MR W e
L A L St TR DT S BRI g )

agfgement_may be affixed to or accompany the restricted computer
L g fEwate S0 Etvare tpon Tdelivety, vendor agiess that Ehe
Government shalL have the rights that are set forth in paragraph
(c) below to use, duplicate or disclose any restricted computer

software delivered under this purchase order/contract. The terms

and provisions of this contract, including any commercial lease

/"t license agreement, shall be subject to paragraph (¢) below and

" shall comply with Federal laws an®X he Federal Acquisition

Regulation.
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o (€3 (1) The restricted computer software delivered under this

contcact.may not be used, reproduced or disclosed by the
Government except as provided below or as expressly stated other-
wise in this contract. |
(2} The réstricted computer software may be--
(i) Used or copied for use in or with the computer or
computers for wﬁich it was acquired, including use ;t any
Government installation to which such computer or computers may

! [

be transferred;

(ii) Used or copied for use in or with backup computer

if any computer for which it was acquired is inoperative;

(iii) Reproduced for safekeeping (archives) or backup

purposes;
2

Lo (iv} Modified, adapted, or combined with other computer

software, provided that the modified, combined, or adapted

portions of the derivative software incorporating any of the
delivered, :esﬁricted computer software shall be subject to same
restrictions set forth in this purchase order/contract; and

(vl Disclosed to and reproduced for use by support

serv1ce contractors or thez: subCOnt:actors,;subject to the same

. : e = * ‘ ;TP
_.__.:_.“,3.', «-aJ . -

restrlctlons set forth in this purchase order/contract.

(vi) Used or copied for use in or transferred to a
replacement computer.
{3) If thé festricted computer software delivered under
this purchase order/contract is published and copyrighted, it is

o : L : e )
{ insed to the Government, without disclosure prohibitions, with

the rights set forth in subparagraph (2) above unless expressly

‘Stated otherwise in this purchase order/contract.

N
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ff\g (4) To the extent f2asible the contractor shall affix a
Notice substantially as follows to any restricted computer

software delivered under this purchase order/contract; or, {f the

)

vendor does not, the Government has the right to do so:

"Notice - Notwithstanding any other lease or license agreement
thét ma} pertain to, or accompany the delivery of, this computer
software, the rights of the Government regarding its use,

reproduction and disclosure are as set forth in Goverrnrnment

Contract (or Purchase Qrder) No. .)

(d) 1If any restricted éomputer software is delivered under
- this contract with the copyright notice of 17 0.S.C. 401, iﬁ will
be presumed to be publ;shed and copyrighted and licensed to the

Government in accordance with shbpa:agraph {c) (3) above, unless a

//‘\

f

&Mw;tatement sdbstantially as follows accompanies such copyright

notice: "Unpublished - rights reserved under the copyright laws

of the United States."

{End of clause)

QQ\\iection 52.227-20 is added to read as follows:
52.2

iqii\iéights in Data--SBIR Program.

 As presciibed in 27.409(l), insert the following clayse: = =

T A B i IR I = 2 SHEI IR LR T e T S PR BRI - e T Lt
RIGH! IN DATA--SBIR PROGRAM (JUL 1985)

{a) Definitions.

"Computer software,”" as us in this clause, means computer

programs, computer data bases, and ocumentation thereof,

. "Data," as used in this clause, means wecorded information,

p

[

.. gardless of form or the media on which it mag be recorded. The

term includes technical data and computer software,~The term
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'52.227-18,

works of the type indicated above are to

TN

Ts?aJﬁlxistingﬁiﬁdtovtSHﬁiﬁﬁﬁﬁﬁﬁﬁfﬁTIarﬂworksg The clause at
N

Rights in Data--Existing wWorks, is for use in

contracts extlusively for the acquisition (without modification)
of existing mothon pictures, television recordings, and other

audiovisual works;\sound recordings; musical, dramatic, and

literary works; pantomimes and choreographic works; pictorial,
graphic, and sculptural ‘works; and works of a simjilar nature.
fhe contract may set forth\Nimitations consistent with.the
purposes for which the works vered by the contract are being
acquired, . Examples of these limitations are:(i{ means of
exhibition or transmission, (ii) tilme, {(iii) type of audience,
and (iv) geographical location. 1If the contract requires that
e modified through

editing, translation, or addition of subjectimatter, etc. (rather

than purchaéed in existing form) the clause at\52.227-17, Rights

in pData--Special works, is to be used., (See 27.405(a).)

N

(2) -~ Acquisition of existing computer softwaref (i) When

contracting other than from GSA's Multiple Award Schedule
contracts for the acquisition of existing computer software (i.e.
privately developed software normally vended commercially under a

license or lease agreement restricting its use, disclosure, ocr

4

reproduction}, no specific contract clause prescribed in this
subpart need be used, but the contract (or purchaée order) must
specificaliy address the Government's rights to use, disclose and
reproduce the software, which rights must be sufficient for the
Government to fulfjll the need for which tﬁe software ﬂs being

acquired. Such rights may be negotiated and set forth in the
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contract using the guidance concerning restricted tights as set

- forth in 27.404(e), or the clause at 52.227-19, §0£mezC{%}

‘CGmpute:§50£;wa:e--Restrictéﬁ Rights,hmay :be used. Restricted
computer software acquired under GSA Multiple Award Schedules
contracts and orders afe excluded from this requirement. The
guidance concerning rights set forth in 27.404(e), as well as
those in the clause at 52.227-19, are the minimum r?ghts the
Government usually should accept. Thus if greater rights than
these minimum rights are needed, or lesser rights are to be
acquired, they must be negotiated and set forth in the contract
(or purchase order). This includes any additions to, or
limitations on, the rights set forﬁh in paragraph (b) of the
clause at 52.,227-19 wﬁen used, Examples of greater rights may be
those necessary for networking purposes or use of the softgare
from remote terminals communicating with a host computer where
the software is located. [Euﬁ&hazmo:e,-aa,indamnity—fob
patanc7copyright—or*trade~soa:at“inﬁzingamenb—may*be-includeéa']k
the c0mpﬁter software is to be acquired with unlimited rights,
the contract must also so state., In addition, the contract must .

adequately describe the computer programs and/or data bases, the

- form {tapes, punch cards, dlsk pack and the like), and all the

necessary documentation pertaining thereto.(ﬂif the acquzs1tion
is by lease or liéense,_the disposition of the computer software
(by returning to the vendor or destroying) at the end of the term

of the lease or license must be addressed.

(ii) 1f the contract incorporates, makes reference to,

or uses .a vendor's standard comme:clal lease, license, or
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“incorporated in and made pa t

26
agﬁgpaseguqreemeggigsggh$gg;ggmgpt:fﬁa;;,be_reviewed?tolassuze
ghat MHt:is. .consistent with (i) above. Caution should-be ..
gz?ercised“jn_accepting,g vendor's terms. and conditions, since..”
they may be directed to- commercial sales~and.may not be. .-
Ssﬁfopriate for Government contracts. Any inconsistencies in a
vendor's standard commercial agreement sﬁall be addressed in ﬁhe
contract and the contract terms shall take precedence over the
vendor's standard commercial agreement, If the clause at 52.227—
19, Commercial Computer Software--Restricted Rights, is used,
inconsistencies in the.vendor's standard couﬁereiﬁl agreement
regarding the Gerrnment's right ot use, duplicate or disclose
the computer software are reconciled by that clause.

(iii) I1f a prime contractor under a contract
containing the clause at 52.227-14, Rights in Data;—General, with
subparagrapﬁ {(g) (3) (Alternate III}) in the claﬁse, acquires
restricted éompute: software from a subcontractor (at any tier)
as a.separate acquisition for delivery to or for use on behalf of
the Government, the contracting officer may approve any additions
to, or limitations on the restricted rights in the Restricted

Rights Notice of subparagraph (g)(3) in a collateral agreement

ogwggl‘contract.

Lother. existinécwor s, Except for existing audiovisual

PSR P fy Sy ey

ursuant to paragraph (b)(l) above, and

and similar work

existing computer software suant to paragraph (b)(2) above, no .

clause contained in this subpart is ired to be included in

(i) contracts solely for the acgquisition of bod periodicals,

and other printed items in the exact form in which such 1
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SOLICITATION PROVISIONS AND CONTRACI' CLAUSES

[ COMMERCIAL COMPUTER SOFTWARE~RESTRICTED RIGHTS
C(APRIL, 1985) . g

(a) Any restricted computer software (including documentation thereof) delivered
under this purchasc order/contract shall be subject to the "Restricted Rights”
required by the NASA FAR Supplement {NFS 18-27.473-2(¢) and 18-27.473-4(b)), as set
forth in paragraph (d), below, Where the vendor proposes its standard commercial
software licerise, or lease agrecement, those applicable portions thercof consistent
with Federal laws, standard industry practices, the Federal Acquisition Regulations
(FAR) and the NASA FAR Supplement, including the "Restricted Rights" set forth in
paragraph {d) below, shall be incorporated into and made a part of this purchase
order/contract.

(b If the wvendor proposes its standard commercial software license or lease
agreement alter this purchase order/contract has been issued, or at or after the
time the computer sofiware is delivered, such license or lease agreement shail be
deemed incorporated into and made a part of the resulting contract under the same
terms and conditions as in paragraph (a) above. For purposes of receiving updates,
correction notices, consultation, etc, on the computer software, the NASA
Contracting Qfficer or the NASA Contractor Technical Representative/User may sign
any license or lease registration form or card and return it directly to the vendor;
however, such signing shall not alter any of the terms and conditions set forth in
this clause.

(c) Vendor's acceptance is expressly limited to the terms and conditions of this
purchase order/contract. If the specified computer software 15 shipped or deliverad
to NASA, it shall be understood that the vendor has unconditionally accepted the
terms and conditions set forth in paragraphs (a) and (b) above, and that such terms
and conditions constitute the entire agreement between the parties concerning rights
in the computer software.

AT {d} The lollowing “Restricted Rights” of NFS 18-27.473-2(_c) shall apply:

(1} The restricted computer software delivered under this purchase
order/contract may not be used, reproduced or disclosed by the Government except as
provided below or otherwise expressly stated in the purchase order/contrace.

(2) The restricted computer software may be --

{i) Used or copied for use in or with the computer {or which it was
acquired, including use at any Government installation to wh:ch such computcr may be
trans{erred;

(it} Used with a backup computer if the computer for which it was
acquired is inoperative;

{iii) Reproduced for safckeeping (archives) or backup purposes;

(iv) Modilied, adapted, or combined with other computer software,
provided that the modified, combined, or adapted portions of the derivative software
incorporating restricted computer software shall be subject to the same restricted
rights; and

{v) Disclosed and reproduced for use by support coatractors or their
subcontractors, subject to the same restnct:ons under ‘which the Government acquired
the software.

A e Ry, “vww- semfpotanse () dfy dheo- restricted: .compuigh . 0LLWALCH:IS- pghh;b;d,; cppxrgghtgd weampyter
software it is licensed to the Governmentf, “without disciosuTé ‘prohibifions, with' the
rights set forth in subparagraph (2) above.

(End of clause)

NASA FAR SUPPLEMENTJ 18-52.227-79

L e
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Nl Iﬁﬁc._i‘.‘
| form) the clause at

Works, is to be used.

(b) Separate acgu

DATA AND COPYRIGHTS

18-52.,227-77, Rights in Data--Special
(See 1B-27.473-3.) '
isition of existing computer software. (1)

"If the contract is for the separate acguisition of existing

computer software,
this subpart need
specifically address
and reproduce the so
sufficient rights

no specific contract clause contained in
be wused. However, the contract must
the Government's rights to use, disclose,
ftware and must -contain terms obtaining
for the Government to fulfill the need for

which the scftware is being acguired., The restricted rights
set forth in 18-27.473-2(e) should he used as a guide and are

usually the minimum
computer software is
loading a program in

in or with multiple processors, computers, workstations, and

terminals which may
single site or be
networks or systems

rights for such  purposes must also be obtained. 1If the

computer software is
privately developed
under a license or
~disclosure, or rep

Commercial Computer Software--Restricted Rights, may be wused

S in the contract or

" below). When using such clause the contract or purchase order
may expressly state any additions to, or limitations on, - -the

restricted rights se

clause. If the computer software 1is to be acguired with
unlimited rights, the contract or purchase erder must also- so

state, In addition,

the Government should accept. If the
to be used for networking purposes (i.e.,
to the memory of a host computer for wuse

form a network or system located at a
connected by communications to other
located at different sites), adequate

"commercial" computer software {i.e.,
software normally vended commercially
lease agreement restricting 1its use,
roduction) the «clause at 18-52.227-79,

purchase order (see also subparagraph (2)

t forth 1in subparagraph (d){2) of the

the contract must adeguately describe the

computer programs and/or data bases, the form (tapes, punch

cards, disc pack,

and the 1like), and all the necessary

documentation pertaining thereto. If the acquisition 1is by
lease or license, the disposition of the computer software (by-
returning to the vendor or destroying) at the end of the term
of the lease or license must.be addressed.

(2) 1f the con

tract incorporates, makes reference to, or

Juses. a . vsndor 5. stagda;d commercial.syease,; “licensey ' l"or¥h:

e lpe T AP Y A

that it is con51sten

such’ agreement ‘shall be reviewed to assure
t with subparagraph (1) above. Caution

should be exercised in accepting a vendor's terms and
conditions since they may be directed to commercial sales ' and

may not be app
inconsistencies in a
shall be addressed
shall take precedenc
agreement, If the
Software~-Restricted

/”"vendor s standard
clause.

NASA/FAR SUPPLEMENT,

ropriate for Government contracts. Any
vendor's standard commercial agreement

in the <contract and the contract terms
e over the wvendor's standard commercial
clause 18-52,227-79, Commercial Computer
Rights, is used, inconsistencies 1in the
commercial agreement are reconciled by the

18-27.473-4







27-4:16 g 5 (April 15, 1985) NFSD 85-3
PATENTS, DATA, AND COPYRIGHTS

(3) 1f a prime contractor under a contract containing thei®
clause at 18-52.227-74, Rights 1in Data--General, with itsi
Alternate 1I1I, acquires restricted computer software from a
subcontractor (at any tier) as a separate acquisition for
delivery to the Government, the contracting officer mayzHg
approve any additions to or limitations -on the restrictedﬁﬁ
rights in the Restricted Rights Notice of subparagraph (g)(3)g%
in a collateral agreement incorporated in and made part of theH*
prime contract. (See also 18-27.473-2(e).) 2

(c Other existing works. Except for existing audiovisual
and similar works as discussed in paragraph (a) above, and
existi computer software as discussed 1in paragraph (b)
above, nQ clause contained in this subpart need be included in
| (i) contwacts where the only data to be acguired consists

solely of , publications, and similar items i1n the exact

form 1in such 1items exist prior to the request for

purchase (i.e\ the off-the-shelf purchase of such items)

unless reproduction rights of such items are to be obtained or
| (ii) contracts ragulting from sealed bidding that require only
existing data (other than limited-rights data) to be delivered
"unless reproduction\rights for such data are to be obtained.
If reproduction righ are to be obtained, such rights must be
specifically set forth\in the contract.

18-27.,473-5 Contrac awarded . under Small Business
Innovative Research (SBIRJ Program. (
ol The c¢lause at 18-52.22%-80, "Rights in Data-~-SBIR Program,

is for use in all Phase I on\Phase 11 contracts awarded under
the Small Business Innowative Research (SBIR) Program
established pursuant to Pub. LN 97-219 (the Small Business
Innovation Development Act of 1982). The clause is limited to
use solely in contracts awarded under the SBIR Program, and is
the only data rights clause to be used in such contracts.

18-27.474 Procedures—--acquisition of data.

(a} General. (1) The requirements for data to be delivered
under a contract should strike a balance between NASA's
policies of providing for the widest practical and appropriate
dissemination of the results of NASA's research and
development activities, protecting a contractor's 1egitimate
proprietary interest, providing for full and ®pen competition,
Lo b tand svobtaining »radequat evdodtimentation -t o Oper
items and components or use processes necessary
carry out its missions and objectives. _

(2) It 1is NASA's practice to determine, to\the extent:
feasible, its data requirements in time for inchusion in
solicitations. ~ The data reguirements are subject to evision
during contract negotiations. Since the prepaxation,
reformatting, maintenance and updating, cataloguing)\ anu
storage of data represents an expense to both the Government
and the contractor, efforts should be made to keep te
/ﬁ\ contract data reguirements to a minimum consistent wit
{ subparagraph (1) above. | ’

for NASA to

18-27.473-5 A CFR TITLE 48 CHAPTER 18

M eandsmaintain =" 0w
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Software License Agreement

THIS AGREEMENT, by and between the UNITED STATES GOVERNMENT, as
represented by the Secretary of the Army and officers executing this

agreement (hereinafter called GOVERNMENT), and

(hereinafter called CONTRACTOR) | {(as =2

corporation organized and existing under the laws of the State of

), (a partnership consisting of Y
(an individual trading as 1,
of the city/county of ‘ in the State of

WHEREAS, CONTRACTOR has developed at private expense,

» hereinafter called Software

Technology; and

WHEREAS, .the GOVERNMENT and CONTRACTOR desire to set the terms and
conditions of a license to the Government of CONTRACTOR's Software Technology
developed at CONTRACTOR'S private expense and the applications or adaptations
of the foregoing which may be contained in software and its documentation
delivered under any Government contract and follow—on or future contracts;

and
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WHEREAS, the GOVERNMENT and CONTRACTOR have mutually agreed upon a schedule
Tisting the existing CONTRACTOR's Software Technology in Attachment T hereto;
and
WHEREAS, CONTRACTOR warrants and represents that it owns certain property
rights in the Software Technology; and
WHEREAS, CONTRACTOR warrants that it has the right to license the Scftware
Technology; and
WHEREAS, the GOVERNMENT desires a license under CONTRACTOR's Software
Technology;

Now, THEREFORE, in consideration of the grant, releﬁse, and agreements

hereinafter recited, the parties have agreed as follows:

ARTICLE 1. DEFINITIONS

For the purpose of this AGREEMENT the following words and phrases shall

have the following meanings:

1.1 "Software Technology" means software and associated documentation
listed in Attachment I whether or not used in support of a Government
contract and all other CONTRACTOR's privately developed software technology

that is used to.support the work performed for the GOVERNMENT during the term

‘of this AGREEMENT.

1.2 "Computer" means a data processing device capable of accepting data,
performing prescribed operations on the data, and supplying the results of
these operations; for example, a device that operates on discrete data by

performing arithmetic and logic processes on the data, or a device that

operates on analog data by performing physical processes on the data.




e



AT

1.3 "Computer data base" means a collection of data in a form capable of
being processed and operated on by a computer.

1.4 "Computer program”" means a series of instructions or statements in a
form acceptable to a computer, desigﬁed to cause the computer to execute an
operation or operations. Computer programs include operating systems,
assemblers, compilers, interpreters, data management systems, wutility
programs, sort-merge programs, and ADPE maintenance/diagnostic programs, as
well as applications programs such as pavroll, inventory contzsl, and
engineering analysis programs. Computer pPrograms may be either
machine-dependent or machine-independent, and amy be general-purpose in
nature or be designed to satisfy the requirements of a particular user.

1.5 "Computer software" means computer programs and computer data bases.

1.6 The term "computer software documentation" means technical data,
including computer listings and printouts, in human-readable form which (a)
documents the design or details of computer software, (b) explains the
capabilities of the software, or (¢) provides operating instructions for
using the software to obtain desired results from a computer.

1.4 '"Restricted rights means rights that apply only to computer software,

ARTICLE 2, LICEKSE

2.1 CONTRACTOR grants to GOVERNMENT é non-exclusive license under
CONTRACTOR'S copyright and under CONTRACTOR'S Software Technology to modify
the soffware aﬁd associated documentation in order to produce a derivative
CONTRACTOR'S version thereof and to use the Software Technology. for its own
internal use. The Government's rights shell include, as a minimum, the right

to~-
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- (a) Use computer software with the computer for which or with which it
was acquired, including use at any Government installation to which the
computer may be transferred by the Government;

{(b) Use computer software with a backup!; computer if the computer for
which or with which it was acquired is inoperative;

(¢) Copy computer programs for safekeeping (archives) or backup purposes;
and

{d) Modify computer software, or combine it with other software, subject
to the provisicn that those portions of the derivative software incorporating

restricted rights software are subject to the same restricted rights,

ARTICLE 3. PAYMENT

The rights granted hereunder are contingent upon the payment to
CONTRACTOR for the Software Technology after receipt of invoice and delivery
to GOVERNMENT in accordance with the contract of which this license is a

part.

ARTICLE 4. RIGHT TO COPY OR MERGE

4,1 Subject to the terms and conditions of this AGREEMENT, the Software

Technology may be copied in whole or in part, for GOVERNMENT'S internal use

only.
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4.2 With reference to copies it makes of the Software Technology:
GOVERNMENT agrees to reproduce any CONTRACTOR'S copyright notice and other
proprietary legend, appearing thereon and to include the same on all copies
it makes in whole or in part. Such copyright notice(s) may appear in any of
several forms, including machine-readable form, and GOVERNMENT agrees to
reproduce such notice in each form in which it appears to the extent it is

physically possible to do so,

ARTICLE 5, PROGRAM REMAINS CCNTRACTOR's PROPERTY

5,1 Title to the Software Technology and all rights therein shall remain
vested in CONTRACTOR. Title to any copies made by GOVERNMENT in whole or in
part, shall remain vested in CONTRACTOR or its licensor.

5.2 GOVERNMENT agrees not to provide or otherwise make available in any form

the Software Technology to any person other than employees of GOVERNMENT or

.CONTRACTOR‘S without prior written cousent of CONTRACTOR except that if the

Software Technology objecf code form is embodied in GOVERNMENT'S equipment,
the transfer of such equipment shall convey to GOVERNMENT's transferee a
license to use the Software Technology in such equipment under terms
commensurate with the.terms set forth in this Agreement and COVERNMENT rights

under this Agreement shall terminate upon such transfer.

ARTICLE 6. TERMINATION

Termination of this license agreement shall be subject to the terms and
conditions set forth in the contract of which this license agreement is a

part.
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ARTICLE 7. WMATNTENANCE

CONTRACTOR responsibilicy, if any, for maintenance or field service of
Software Technolegy or derivative versions are set forth in the contract of

which this license is a part.

ARTICLE 8., DISCLAIMER OF WARRANTY

8.1 Contractor shall not be liable for incidental or consequential damages
arising from use of the Software Technology. This disclaimer of liability
extends to licensee, to licensee's transferees and to licensee's customers or

users of products.

8.2 CONTRACTOR does not represent or warrant that the Software Technology
furnished hereunder are free of infringement of any third party patents,

copyrights or trade secrets.







ARTICLE 9, JURISDICTION

This Agreement shall be governed and interpreted by the laws applicable

to the Governmnet of the United States.

IN WITNESS WHEREOF, the parties have caused this Agreement to be executed as

of the day and year of the last signature hereto.

GOVERNMENT CONTRACTOR
By _ By
authorized signature authorized signature
Title : Title
Date Date
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PATENT INVESTIGATION &
SECURITY CODIFICATION

EVALUATION SYSTEM

“PISCES”
| PROJECT
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“atent & Trademark OYlice (PTO)

-Invention Secrecy Act 1951
35 USC 181 - 188

- Secrecy Orders (S.0.) 1 yr.
PTO on advice of DoD

- Foreign Fiiing Licenses 7Permits (S.0.)

- DoD Review - 90 days
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- Timely, coordinated, unified review of
U.S.Patent Applications (P.A.’s)

Basis for recommending S.0.

-Annual review of existing Secrecy Orders

- Analysis of Foreign Patents/Applications
provided USA for defense purposes

g
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not provided for Defense Purposes

Example: 60,000 patents annually ,
Soviet Bloc countries

by couhtry

by technology (MCTL)

IR -0






-Characterize Emerging Technologies

(Worldwide)
- Basis for Trends and Forecasts
-Increase Tech Base by incorporation

_-_Foster Rgverse Technology Transfer
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- Assist Government Agencies in
Defining Foreign Capabilities

- Support DIA Project Socrates

Input Pisces data to National Data Bases

- Dynamic.tech expert directory/matrix
for all critical tech areas (Army)
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o PISCES Pro;ect

‘Data bases will be Classified
to insure access control

Inventor Confidentiallity Protected

Project Administration :

- Formally task/suspense

Patent Apphcatlon Evaluation / Review
Secrecy Order Review

i
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- A'ccess Control Accountability of reviewers
(required by statute and PTO on U.S. PA’s)

- Administrative and Informational Reports
(as required)
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Data Bases :

(1) MCTL
.'K_ey Word List

(2) Baseline U.S. Patents

(3) Secre‘cy Orders

(4) Foreign Patent Accessions
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(5) AMC Tech/Mission Profiles (Labs)

(6) Army Technical Experts List

(7) 'W:orki'ng -.Pateht_ A-pplicat_ion Files

(8) Next Generation and Notlonal Systems
Defmed Tech Barrlers o |
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1LL.

TV,

TRADEMARKS IN THE ARMY
Major William V., Adanms
Patents, Copyrights, and Trademarke Division

i

Introductiaon

A. Terminology: Trademarks, Service Marks, Collective
z Membership Marks and Certification Marks.

%
B. Functions of Marks,

h_ Bazar for Drotection of Marks.

h. Acqulsition of Rights in Marks.

Rationals for Iedtfdl NMEJLSTraTlon vt Army Marks
(Bee "Be AllL You Can Be and The Army Mule, "

The Army Lawyer, December 1986, at 52).

Role uf the ratents, Copyrights, and Trademarks Divisien

: h.' Pre—adoption Scarch.

?. Application Preparation and Prosecution.

ﬁ.' Pozt Reglstyvyation: Avoelding Akandonméent, Amendment,

: Continued Use (15 U.S5.C. § 1088), Continuous Usam==
Tnc¢ontestibility—-- (15 U.S5.6, § 1065), and Renewal.

ﬁ. palicing the Mark and Oppositions

' 1. Caonfusing Siwmllarity.
2. “"GCenericness" - Preventing Loss of Distinctivenesa,

éurrent Problems

i. Regourcas to Detect Possible Infringocment.

SO - R

Commercial Usa.
é. Proper {Jac: Registration Symbols and Continuity,
é. suhnt;ntive Change.,

b

Cancallabion Proceedings.
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FEDERAL TECHNOLOGY TRANSFER ACT OF 1986
PRINCIPAL POINTS

AMENDS THE STEVENSON-WYDLER ACT OF 1980 (PL 96-480)

STRENGTHENS POLICY MAKING TECHNOLOGY TRANSFER PART OF LAB MISSION

LAB WITH MORE THAN 200 S&E PERSONNEL MUST HAVE A FULL TIME ORTA
EACH AGENCY MUST REPORT ANNUALLY WITH BUDGET SUBMISSION

ESTABLISHES THE FEDERAL LABORATORY CONSORTIUM
PROVIDES AUTHORITY FOR GOVERNMENT LABS TO ENTER INTO COOPERATIVE R&D AGREEMENTS

PROVIDES 15% OF ROYALTIES TO INVENTORS AND THE MAJORITY OF THE BALANCE TO LABS




FEDERAL TECHNOLOGY TRANSFER ACT OF 1986
SECTION TOPICS

SECTION

1 - SHORT TITLE
SECTION 2 - COOPERATIVE RESEARCH AND nF VELOPMENT AGREEMENTS
SECTION 3 - ESTABLISHMENT OF FEDERAL LABORATORY CONSORTIUM
SECTION 4 - UTILIZATION OF.FEDERAL TECHNOLOGY
SECTION 5 - FUNCTIONS OF THE SECRETARY OF COMMERCE .
SECTION 6 - REWARDS FOR TECHNICAL PERSONNEL OF FEDERAL AGENCIES
SECTION 7 - DISTRIBUTION OF ROYALTIES RECEIVED BY AGENCIES
SECTION 8 - EMPLOYEE ACTIVITIES
SECTION 9 - MISCELLANEOUS AMENDMENTS




FEDERAL TECHNOLOGY TRANSFER ACT OF 1986

COOPERATIVE R&D AGREEMENTS

THE DIRECTOR OF EACH FEDERAL LABORATORY MAY BE PERMITTED TO:

1)  ENTER INTO COOPERATIVE R&D AGREEMENTS
2)  NEGOTIATE LICENSING AGREEMENTS

AGREEMENTS MAY BE MADE WITH:

| *  OTHER FEDERAL AGENCIES

| *  UNITS OF STATE AND LOCAL GOVERNMENT
*  INDUSTRIAL ORGANIZATIONS

*  PUBLIC AND PRIVATE FOUNDATIONS

»  NON-PROFITS (INCLUDING UNIVERSITIES)
*  OTHER PERSONS

m—



FEDERAL TECHNOLOGY TRANSFER ACT OF 1986

COOPERATIVE R&D AGREEMENTS

* ACCEPT FUNDS, PERSONNEL, SERVICES, AND PROPERTY FROM COLLABORATING PARTIES
. SUPPLY ANY OF THESE, EXCEPT FUNDS, TO COLLABORATING PARTIES
*  GRANT (OR AGREE TO GRANT IN ADVANCE) PATENT LICENSES, ASSIGNMENTS OR OPTIONS

FOR INVENTIONS OF LAB EMPLOYEES

* WAIVE RIGHT OF OWNERSHIP, EXCEPT.FOR LICENSE, TO INVENTIONS MADE BY

COLLABORATORS




FEDERAL TECHNOLOGY TRANSFER ACT OF 1986

COOPERATIVE R&D AGREEMENTS

1)  GIVE SPECIAL CONSIDERATION TO SMALL BUSINESSES
AND CONSORTIA OF SMALL BUSINESSES

2)  GIVE PREFERENCE TO BUSINESS UNIT {OCATED IN U.S.
AND AGREEING TO MANUFACTURE IN U.S.



FEDERAL TECHNOLOGY TRANSFER ACT OF 1986

COOPERATIVE R&D AGREEMENTS

AGENCY MAY ISSUE REGULATIONS ON PROCEDURES BUT IMPLEMENTATION SHALL NOT BE DELAYED
AGENCY MUST REVIEW STANDARDS OF CONDUCT AND PROVIDE GUIDELINES FOR LIKELY SITUATIONS
AGENCY HEAD MUST DISAPPROVE OR REQUIRE MODIFICATION OF ANY AGREEMENT WITHIN 30 DAYS

AGENCY MUST MAINTAIN A RECORD OF ALL AGREEMENTS




FEDERAL TECHNOLOGY TRANSFER ACT OF 1986
ESTABLISHMENT OF FEDERAL LABORATORY CONSORTIUM
THE LAW PROVIDES A CHARTER FOR THE FLC

MEMBERSHIP CONSISTS OF FEDERAL LABORATORIES WITH 200 OR MORE FULL-TIME EQUIVALENT

SCIENTIFIC, ENGINEERING AND RELATED TECHNICAL POSITIONS AND OTHERS WHICH WISH TO JOIN

REPRESENTATIVES TO THE CONSORTIUM SHALL BE A SENIOR STAFF MEMBER FROM EACH MEMBER

{ ABORATORY AND FROM EACH FEDERAL AGENCY WITH MEMBER LABORATORIES

THE DIRECTOR OF NBS SHALL PROVIDE ADMINISTRATIVF SUPPORT SERVICES TO THE FLC

" FEDERAL AGENCIES SHALL SEND FUNDS EQUAL TO .005% OF THEIR INTERNAL R&D BUDGET TO
NBS FOR SUPPORT OF FLC IF THIS AMOUNT IS —>$10K

HEADS OF FEDERAL AGENCIES AND DIRECTORS OF LABORATORIES MAY PROVIDE ADDITIONAL
FUNDS AS THEY DEEM APPROPRIATE




FEDERAL TECHNOLOGY TRANSFER ACT OF 1986

ESTABLISHMENT OF FEDERAL LABORATORY CONSORTIUM

THE FEDERAL LABORATORY CONSORTIUM FOR TECHNOLOGY TRANSFER SHALL, IN COOPERATION WITH
LABORATORIES, AGENCIES, AND CLIENT GROUPS:

1)

2)

3)

4)

5)

6)

7)

DEVELOP TRAINING COURSES AND OTHER METHODS TO INCREASE THE AWARENESS OF LAB
EMPLOYEES OF COMMERCIAL POTENTIAL OF THEIR TECHNOLOGY

FURNISH ADVICE AND ASSISTANCE TO AGENCIES AND LABORATORIES ON TECHNOLOGY TRANSFER

PROVIDE A CLEARINGHOUSE TO REFER REQUESTS FOR ASSISTANCE TO THE APPROPRIATE
LABOCRATORY OR LABORATORIES

FACILITATE COMMUNICATION AND COORDINATION BETWEEN ORTA'S

ASSIST LABORATORIES TO USE APPROPRIATE TRANSFER MECHANISMS AND ESTABLISH TECHNICAL
VOLUNTEER PROGRAMS

FACILITATE COOPERATION BETWEEN ORTA'S AND REGIONAL. STATE AND LOCAL TECHNOLOGY
TRANSFER ORGANIZATIONS '

ASSIST UNIVERSITIES, BUSINESSES, NON PROFLTS. STATE AND LOCAL GOVERNMENTS, AND

- REGIONAL ORGANIZATIONS IN ESTABLISHING PROGRAMS TO ENCOURAGE TRANSFER



FEDERAL TECHNOLOGY TRANSFER ACT OF 1986

ESTABLISHMENT OF FEDERAL LABORATORY CONSORTIUM

THE. FLC SHALL SEEK ADVICE ON PROGRAM EFFECTTVENESS IN EACH FLC REGION FROM
REPRESENTATIVES OF ITS CONSTITUENCIES -

THE CHAIRMAN OF THE CONSORTIUM SHALL SUBMIT AN ANNUAL REPORT TO THE PRESIDENT,
SPECIFIED CONGRESSIONAL COMMITTEES, AND EACH FUNDING AGENCY

THE CONSORTIUM SHALL ARRANGE FOR 5% OF ITS FUNDS TO BE GRANTED OR AWARDED TO
ESTABLISH DEMONSTRATION PROJECTS IN TECHNOLOGY TRANSFER



FEDERAL TEpHNOLOGY'TRANSFER ACT OF 1986

UTILIZATION OF FEDERAL TECHNOLOGY

EXPANDS THE FOLLOWING POLICY STATEMENT OF STEVENSON-WYDLER:
1) THE FEDERAL GOVERNMENT WILL STRIVE TO TRANSFER ITS TECHNOLOGY
BY ADDING:

2) TECHNOLOGY TRANSFER IS A RESPONSIBILITY OF EACH LABORATORY SCIENCE AND
ENGINEERING PROFESSIONAL

3) EACH LAB DIRECTOR SHALL ENSURE TRANSFER EFFORTS ARE CONSIDERED POSITIVELY IN
" LAB JOB DESCRIPTIONS., PROMOTION POLICIFS. AND S&E JOB PERFORMANCE EVALUATION



FEDERAL TECHNOLOGY TRANSFER ACT OF 1986

UTILIZATION OF FEDERAL TECHNOLOGY

THE REVISED FUNCTIONS OF THE ORTA'S ARE:

1) PREPARE APPLICATIONS ASSESSMENTS FOR SELECTED R&D PROJECTS BELIEVED TO HAVE
COMMERCIAL APPLICATIONS

2)  PROVIDE AND DISSEMINATE INFORMATION ON FEDERALLY OWNED OR ORIGINATED TECHNOLOGY

35)  COOPERATE WITH AND ASSIST THE NATIONAL TECHNICAL INFORMATION SERVICE, THE FEDERAL
LABORATORY CONSORTIUM., AND OTHER ORGANIZATIONS LINKING LABS WITH POTENTIAL USERS

4y)  PROVIDE TECHNICAL ASSISTANCE TO STATE AND LOCAL GOVERNMENT OFFICIALS

5)  PARTICIPATE IN REGIONAL, STATE AND LOCAL PROGRAMS DESIGNED TO FACILITATE AND
STIMULATE TECHNOLOGY TRANSFER | |




FEDERAL TECHNOLOGY TRANSFER ACT OF 1986

UTILIZATION OF FEDERAL TECHNOLOGY

CHANGES SECTION 11(B) OF STEVENSON-WYDLER TO REQUIRE:

1)  LABORATORIES HAVING 200 OR MORE FULL-TIME EQUIVALENT SCIENTIFIC, ENGINEERING AND
RELATED TECHNICAL POSITIONS SHALL PROVIDE ONF OR MORE FULL-TIME EQUIVALENT POSITIONS

FOR THE ORTA

2)  INDIVIDUALS IN ORTA POSITIONS SHALL BE INCLUDED IN THE MANAGEMENT DEVELOPMENT
PROGRAM

* IT IS UNEQUIVOCALLY CONGRESSIONAL INTENT TO HAVE TECHNOLOGY TRANSFER AS THE
PRIMARY JOB OF AT LEAST ONE FULL-TIME PROFESSIONAL




FEDERAL TECHNOLGGY TRANSFER ACT OF 1986

UTILIZATION OF FEDERAL TECHNOLOGY

AMENDS SECTION 11(D) TO ELIMINATE THE DESIGNATION OF THE CENTER FOR THE UTILIZATION
OF FEDERAL TECHNOLOGY

CLARIFIES THAT THE NATIONAL TECHNICAL INFORMATION SERVICE SHOULD RESPOND TO REQUESTS
FOR PUBLISHED TECHNICAL INFORMATION AND REFER REQUESTS FOR ASSISTANCE TO THE FLC

CHANGES AGENCY REPORTING TO REQUIRE REPORT ANNUALLY TO THE CONGRESS AS PART OF THE
AGENCY'S ANNUAL BUDGET SUBMISSION =

2/
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. J

FEDERAL TECHNOLOGY TRANSFER ACT OF 1986

FUNCTIONS OF THE SECRETARY OF COMMERCE

MAKE AVAILABLE TO AGENCIES DOC EXPERTISE IN INVENTION COMMERCIALIZATION
DEVELOP AND DISSEMINATE MODEL COOPERATIVE R&D AGREEMENTS

REPORT EVERY 2 YEARS TO THE PRESIDENT AND CONGRESS ON THE USE OF AUTHORITIES 1IN
THIS ACT

- REPORT WITHIN A YEAR TO THE PRESIDENT AND CONGRESS ON COPYRIGHT PROVISIONS AND
ANY OTHER BARRIERS TO TRANSFER OF GOVERNMENT SOF TWARE

g1
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FEDERAL TECHNOLOGY TRANSFER ACT OF 1986

REWARDS FOR TECHNICAL PERSONNEL

FEDERAL AGENCIES WITH INTERNAL R&D BUDGETS GREATER THAN $50M SHALL IMPLEMENT A CASH
AWARDS PROGRAM FOR TECHNICAL PERSONNEL FOR:

11) ~ INVENTIONS, INNOVATIONS OR OUTSTANDING TECHNICAL CONTRIBUTIONS OF VALUE FROM
COMMERCIAL APPLICATION OR CONTRIBUTION TO MISSION

2)  EXEMPLARY ACTIVITIES THAT PROMOTE DOMESTIC TECHNOLOGY TRANSFER




FEDERAL TECHNOLOGY TRANSFER ACT OF 1986

DISTRIBUTION OF ROYALTIES BY AGENCIES

ROYALTIES FROM LICENSING AND ASSIGNMENT OF INVENTIONS SHALL BE RETAINED BY THE AGENCY
AND DISPOSED OF AS FOLLOWS:

1) 15% TO THE INVENTOR OR CO-INVENTORS UP TO $100K FOR EACH PERSON (MAY BE EXCEEDED
WITH PRESIDENTIAL APPROVAL)

2) - BALANCE OF INCOME GOES TO AGENCY LABORATORIES UP TO 5% OF BUDGET BEYOND WHICH ONLY
25% IS RETAINED

3)  MAJORITY OF INCOME FOR LABORATORIES GOES TO THOSE WHERE- INVENTIONS OCCURRED

4)  FUNDS IN EXCESS OF LIMITS OR UNUSED BY THE END OF THE YEAR SUCCEEDING THE YEAR
RECEIVED GOES TO THE TREASURY



FEDERAL TECHNOLOGY TRANSFER ACT OF 1986

DISTRIBUTION OF ROYALTIES BY AGENCIES

FUNDS TO LABS MAY BE USED IN FISCAL.YEAR RECEIVED ON THE FOLLOWING YEAR FOR:
1}  EXPENSES FOR LICENSING BY LAB, AGENCY OR OTHER ORGANIZATIONS

2) | REWARDS FOR SEIENTIEIC. ENGINEERING OR TECHNICAL PERSONNEL

3)  INCREASED SCIENTIFIC EXCHANGE AMONG AGENCY LABORATORIES

4)  EDUCATION AND TRAINING OF EMPLOYEES TO INCREASE MISSION AND TRANSFER PRODUCTIVITY

/,\
£l
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FEDERAL TECHNOLOGY TRANSFER ACT OF 1986

DISTRIBUTION OF ROYALTIES BY AGENCIES

AN AGENCY, HAVING GIVEN NOTICE WITHIN 90 DAYS MAY HOLD FUNDS FOR PAYMENT OF
INVENTORS, BUT MUST IMPLEMENT AN ALTERNATIVE PROGRAM WITHIN 2 YEARS FOR SHARING

ROYALTIES WITH INVENTORS EMPLOYED BY THE AGENCY WHEN THE INVENTION WAS MADE AND
WHO ARE NAMED ON LICENSED INVENTIONS

PAYMENT TO INVENTORS IS RETROACTIVE TO DATE OF ENACTMENT OF THIS SECTION

A REPORT OF INCOME AND EXPENDITURES MADE UNDER THIS SECTION SHALL BE MADE WITH
ANNUAL AGENCY BUDGET SUBMISSIONS



FEDERAL TECHNOLOGY TRANSFER ACT OF 1986

DISTRIBUTION OF ROYALTIES BY AGENCIES

AGENCIES MAY PROVIDE AN ALTERNATIVE PROGRAM FOR SHARING ROYALTIES WITH INVENTORS
PROVIDED THAT:

1)  PROGRAM PROVIDES A FIXED MINIMUM PAYMENT FCR ~ACH INVENTOR FOR EACH YEAR INCOME IS
RECEIVED

2)  PROGRAM PROVIDES A PERCENTAGE TO EACH INVENTOR EACH YEAR ROYALTIES EXCEED A
THRESHOLD AMOUNT

3)  TOTAL PAYMENTS TO ALL SUCH INVENTORS EXCEED 15% OF TOTAL AGENCY ROYALTIES EACH
FISCAL YEAR

4)  PROGRAM PROVIDES INCENTIVES T0 EMPLOYEES WHO CONTRIBUTE TO FURTHER DEVELOPMENT OF
INVENTIONS FOR LICENSING '



FEDERAL TECHNOLOGY TRANSFER ACT OF 1986 -

- EMPLOYEE ACTIVITIES AND MISCELLANEOUS AMENDMENTS

AN AGENCY WITH RIGHT OF OWNERSHIP SHALL ALLOW THE INVENTOR TO RETAIN TITLE IF IT
DOES NOT INTEND TO FILE FOR A PATENT |
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- o S“;’;;‘:f-“] HOUSE OF REPRESENTATIVES [ SepORT

FEDERAL TECHNOLOGY TRANSFER' ACT OF 1986 -

. Ocroer 2, 1086.—Ordered to be printed

Mr. Fuqua, from the committee of conference,
submitted the following

CONFERENCE REPORT

[To accompany H.R. 3773]

The commzttee of conference on the dlsagreemg votes of the two
Houses on the amendments of-the Senate to the bill (HL.R. 3773) to
amend the Stevenson-Wydler Technology Innovation Act of 1980 to
promote technology transfer by authorizing Government-operated
laboratories to enter into cooperative research agreements and by
establishing a Federal Laboratory Coensortium -for Technology
Transfer within the National Science Foundation, and for other

/n\‘
“,
1

lows:

purposes, having met, after full and free conference have agreed to
recommend and do recommend to their respectwe Houses as fol-

That the House recede from its disagreement to the amendment
of the Senate to the text of the bill and agree to the same with an

amendment as follows:

In lieu of the matter proposed to be inserted by the Senate

amendment insert the following:

SECTION L SHORT TITLE. = - . —
This Act may be cited as the‘ “Federal Technology Tmnsfer Act of

1986 "
SEC. 2. COOPERATIVE RESEARCH AND DEVELOPMENT AGREEMENTS.

The Stevenson-Wydler Technology Innovation Act of 1980 is
amended by redesignating sections 12 through 15 as sections 16
through 19, and by inserting immediately after section 11 the fol-

lowing:
“SEC, 12. COQPERATIVE RESEARCH AND DEVELOPMENT AGREEMENTS.

“(a) GENERAL AUTHORITY.—Each Federal agency may permit thex

dzrector of any of its, Govemment-opemted Federal laboratories—

“(1) to enter into cooperative research and development agree-
ments on behalf of such agency (subject to subsection (c) of this

91-066 O
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“section) with other Federal agencies; units of State or local gov-
ernment; industrial organizations (includ:'lr‘? corporations, part-
nerships, and limited partnerships, and indusirial development

organizations); public and private foundations; nonprofit orga-

nizations (including universities); or other persons (including li-

censees of inventions.owned by the Federal dgency); and

“9) to negotiate licensing ugreements under section 207 of
title 35, United States Code, or under other authorities for Gov-
ernment-owned inventions made at the laboratory and other in-

ventions of Federal employees that may be voluntarily assigned.

to the Government.

“t) EnuMmeratep AvrHorrry.—Under agreements entered into
pursuant to subsection (aX1), a Government-operated Federal labora-
tory may (subject to subsection (c) of this seciion)— )

‘%I) accept, retain, and use_funds, apars_m,_mel,_, services, and
property from collaborating parties and provide personnel, seruv-
‘ices, and properiy to collaborating parties;

“(2) grant or agree to grant in advance, to a collaborating
party, patent licenses or assignments, or options thereto, in any
invention_made in_whole or in part by e Federal employee
under the agreement, retaining a- nonexclusive, nontransferra-
ble, irrevocable, paid-up license to practice the invention or
have the invention practiced throughout the world by or on
behalf of the Government and such other rights as the Federal
laboratory deems appropriate; and ™~ - s o

.. "(8) waive, subject to reservation by the Government of a non-
exclusive, trrevocable,; .paid-up license to practice the invention
or have the invention practiced throughout the world by or on
behalf of the Government, in advance, in whole or in part, any
right OJgTO.wnqrifzip which the Federal Government may have to
any subject invention made under the agreement by a collabo-
rating party or employee of a collaborating party; and

Y4) to the extent consistent with any applicable agency re-
quirements and standards of conduct
former employees of themlabgrgt_qz:z__tg_famcwate in_efforts to
commercialize inventions they made while in the service of the
United States. :

(o) ConTRACT CONSIDERATIONS.—(1} A Federqllagencyfy_gqy__‘iésug__

regulations on suitable procedures for implementing the provisions
fhis section; however, implementation of this section shall not be
elayed until issuance of such regulations. :

“(2) The agency is permilting a Federal laboratory lo enter into
agreements under this section shall be guided by the purposes of
this Act.

“(3XA) Any agency using the cuthority given it under subsection
{a) shall review employee standards of conduct for resolving poten-
tial conflicts- of interest to make sure they adequately establish
guidelines for situations likely to arise thmulgl-h the use of this au-
thority, including but not limited to cases where present or former
employees or their partners negotiate licenses or assignments of
titles to inventions or negotiate cooperative research and develop-
"ment agreements with Federal agencies (including the agency with
which the employee invoived is or was formerly employed)

rmit _empioyees or.

“(B)If, in impleménting subparagraph (4), an izgenéy*fs"unable to

resolve potential conflicts of interest within its current statuiory
framework, it shall propose necessary statutory changes to .be for-
warded to its authorizing commitiees in Conf-ess._ y .

“U4) The laboratory director in deciding what cooperative research
and development agreements to enter into shall— . ’

‘YA) give special consideration to small business firms, and
consortia involving small business firms; and '

“(B) give preference to business units located in the United
States which agree that products embodying inventions made
under the cooperative research and development agreement or
produced through the use &f such inventions will be manufac-
tured substantially in the United States and, in the case of any
industrial organization or other person subject to the control of
a foreign company or government, as appropriate, take inlo con-
sideration whether or not such foreign government permils
United States agencies, organizations, or other persons to enler
into cooperative research and development agreements and l-
censing agreements. e

“(5XA) If the head of the agency or his designee desires an oppor-
tunity to disapprove or require the modification of any such a%ree-
ment, the agreement shall govide a 30-day d};eriod within which
such action must be taken beginning on the date the agreement is
presented to him or her by the head of the laboratory concerned.

“(B) In any case in which the head of an agency or his designee
disapproves or requires the modification of an agreement presented
under this section, the head of the agency or such designee shall
transmit a written explanation of such disapproval or modification
to the head of the laboratory concerred.

(6} Each agency shall maintain a record of all agreements en-
tered into under this section. : B

. '"(d) DeFINITION.—AS used in this section—
- (1) the term ‘cooperative research and development agree-

ment’ means any agreement between one. or more Federal lab
oralories and one or more non-Federal parties under which the
Government, through its laboratories, provides personnel, serv-
ices, facilities, equipmend, or other resources with or without re-
Iimbursement (bul not funds lo non-Federal. pariies) and the,
non-Federal parties provide funds, personnel, services, facilities,
equipment, or other resources toward the conduct of specified re-
search or develoivment efforts which are consistent with the
missions of the laboratory; except that such term does not in-
clude a procurement contract or cooperative agreement as those
terms are used In sections 6308, 6804, and 6305 of title 31,
United States Code; and ‘

“(2) the term ‘laboratory’ means a facility or group of factli-
ties owned, leased, or otherwise used by a Federal agency, a sub-
stantial purpose of which is the performance of research, devel-
opment, or engineering by employees of the Federal Governmendt.

“(e) DETERMINATION OF LABORATORY MissronNs.—For purposes of
this section, an_agency shall make separate determinations of the
mission or missions rr)l?;acﬁ of its laboratories.

"c(iﬂ RErATIONSHIP TO OTHER LAWS.—Nothing in this section is in-
tended to limit or diminish existing authorities of any agency.”.
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Section 11 of the Stevenson-Wydler Technology Innovation Act of
1980 (15 U.8.C. 3710} is amended— : ‘

(1) by redesignating subsection (e) as subsection (f); and

(2) by inserting after subsection (d) the following:

“le} ESTABLISHMENT OF FEDERAL LABORATORY CONSORTIUM FOR
TecaNOLOGY TRANSFER.—(1) There is hereby established the Feder-
al Laboratory Consortium for Technology Transfer (hergiuap‘er re-
ferred to as the ‘Consortium’) which, in cooperation with Federal
laboratories and the private sector, shall— _

“A) develop and (with the consent of the Federal laborotary
concerned) Jmir_z_iqggr technigues, training courses, and materi-
als concerning technology transfer to increase the awareness of
Federal laboratory employees regarding the commercial poten-
tial of laboratory technology and innovations;-

“(B) furnish advice and assistance requested by Federal agen-
cies and laboratories for use in their technology transfer pro-
grams (including the planning of seminars for small business
and other industry); -

“(C) provide a clearinghouse for requests, received at the labo-
ratory level, for technical assistance from States and units of
local governments, bustnesses, industrial development organiza-
tions, not-for-profit organizations including universities, Feder-
al agencies and laboratories, and other persons, and—

' “(i) to the extent that such requests can be responded to
with published information available to the National Tech-
nical n.l;rilformation Service, refer such requests to that Serv-
ice, a ‘

e"‘(ii) otherwise refer these requests to the appropriate Fed-
eral laboratories and agencies; . _

- “(D) facilitate communication and coordination between Of-
fices of Research_and Technology Applications of Federal la
oratories; .

“(E) utilize (with the consent of the agency involved) the ex-
pertise and services of the National Science Foundation, the De-

_ partment of Commerce, the National Aeronautics and. Space

Administration, and other Federal agencies, as necessary; . -

“TF) with the consent of any Federal laboratory, facilitate the
use by such laboratory off appropriate technology transfer mech-
anisms such as personnel exchanges and computer-based sys-

tems; . .

“CG) with the consent of any Federal laboratory, assist such
laboratory to establish programs using technical volunteers to
provide technical assistance to communities related to such lab-
oratory; . .

“ 7facilitate communication and cooperation belween Og—
fices of Research and Technology Applications of Federal lab-
oratories and regional, State, and local technology transfer or-
_ganizations; . » .

“T) when requested, assist colleges or universities, businesses,
nonprofit organizations, State or ! governments, or regional
_organizations to establish programs to stimulate research and
to encourage technology transfer in such areas as technology

M

PIUBIUAL deVelopIenl, CUTTICHLUm design, «  jerm rese.

planningr.lfersonnel needs projections, and proaiictivity asse.
ments; a - . E

“@1) seek advice in each Federal laboratory consortium region.
Jrom representatives of State and local governments, large and "
small business, universities, and other appropriate persons on
the eg":ctiveness of the program (and any such advice shall be

rovided at no expense to the Government). .

“(5 The membership of the Consortium shall consist of the Feder-
al laboratories described in clause (1) of subsection (b) and such
other laboratories as may choose to join the Consortium, The repre-
sentatives to the Consortium shall include a senior staff member of
each Federal laboratory which is a member of the Consortium and a
representative appointed from each Federal agency with one or more
member laboratories.

“(8) The representatives to the Consortium shall elect o Chairman
of the Consortium.

“€4) The Director of the National Bureau of Standards shall pro-

. vide_the Consortium, on a resmbursable basis, with administrative

services, such as office space, personnel, and support services of the
Bureau, as requested by the Consortium and approved by such Di-
rector.

(5} Each Federal laboratory or agency shall tran:?[er technol
directly to_users or represeniatives of users, and shall not transfer
technology directly to the Consortium. Fach Federal laboratory
shall conduct and transfer technology only in accordance with the
practices and policies of the Federal agericy which owns, leases, or
otherwise uses such Federal luboratory. .

(6} Not later than one year after the date of the enactment of this
subsection, and every year thereafter, the Chairman of the Consorti-
um shall submit a report to the President, to the appropriate au-
thorization and appropriation commitlees of both Houses of the
Congress, and to each agency with respect to which a transfer of
funding is made (for the fiscal year or years involved) under }{Jara-
graph (7), concerning the activilies of the Consortium and the ex-
penditures made by it under this subsection during the year for
which the report is made. ,

C7XA) Subject to subparagraph (B), an amount equal to 0.005 per-
cent of that portion of the research and development budget of each
Federal agency that is to be utilized by the laboratories o{ such
agency for a fiscal year referred to in subparagraph (BXii) shall be
transferred by such agency to the National Bureau of Standards at
the begnning of the fiscal year involved. Amounts so transferred
shall be provided by the Bureau to the Consortium for the purpose
of carrying out activities of the Consortium under this subsection.

“B} A transfer shall be made by any Federal agency under sub-
paragraph (A), for any fiscal year, only if— -

‘{i) the amount so transferred by that agency (as determined
under such subparagraph) would exceed $10,000; and

“Gi) such transfer is made with respect to the fiscal year 1987,
1988, 1989, 1990, or 1991. '

“CC) The heads of Federal agencies and their designees, and the
directors of Federal laboratories, may provide such additional sup-
port for operations of the Consortium as they deem appropriate.
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“(8XA) The Consortium shall use 5 percent of the funds provided

in paragraph (7XA) to establish demonstration projects in technolo-

gy transfer. To carry out such projects, the Consoritum may arrange
for grants or awards to, or enter into agreements with, nonprofit

State, local, or private organizations or entities whose primary pur-

poses are to facilitate cooperative research between the Federal lab-
oratories and organizations not associated with the Federal labora-

tories, to transfer technology from the Federal laboratories, and to

advance State and local economic activity.

““B) The demonstration projects established under subparagraph
(A) shall serve as model programs. Such projects shall be designed
to develop programs andp mechanisms for technology transfer from
the 17'e¢:1!¢3rtzfJ laboratories which may be utilized by the States and
which will enhance Federal, State and local programs for the trans-
fer of technology.

“C) Application for such grants, awards, or agreements shall be
in such form and contain such information as the Consortium or ils

designee shall specify.
“D} Any person who receives or utilizes any proceeds of a grant or
award , or agreement entered into, under this para, h shall

keep such records as the Consortium or its designee shall determine
are necessary and appropriate to facilitate effective audit and eval-

uation, including records which fully disclose the amount and dis- *

position of such proceeds and the total cost of the project in connec-
tion with which such proceeds were used.”.

SEC. 4. UTILIZATION OF FEDERAL TECHNOLOGY.

(a) REspoNsisILITY FOR TECHNOLOGY TRANSFER.—Section 11(a) g
the Stevenson-Wydler Technology Innovation Act of 1980 (15 U.S.
3710(a)) is amended—

(1) by inserting *(1)” after *“Poricy.—": and
(2)}13 adding at the end thereof the following new para-

. graphs:
“(5)711 Technology transfer, consistent with mission responsibilities,
is a responsibility of each laboratory science and engineering profes-

sional. ‘
(%) Each_laboratory director shall ensure that efforts to transfer
technology are considered positively in laboratory job descriptions,
employee promotion policies, and evaluation of the job performance
of scientists and engineers in the laboratory.”.
" (b} ResearcH AND TECHNOLOGY APPLICATIONS OFFICES.—(1) Sec-
tion 11(b) of such Act (15 U.S.C. 371(b) is amended-— ‘

(A) by striking out ‘a total annual budget exceeding
$20,000,000 shall provide at least one professional individual
full-time” and inserting in lieu thereof “200 or more full-time
equivalent scienz.%c, _engineering, and related technical posi-
tions shall provide one or more gllgtime equivalent positions”:

(B) by inserting immediatelly fore the next to last sentence
the following new sentence: “Furthermore, individuals filling

_ positions in an gﬁce of Research and Technology Applications
shall be included in the overall laboratory/agency management
development program so as to ensure that highly competent
technical managers are full participants in the technology
transfer process.’;

"\_m_/

)

(C) by striking out “requirements set-forth in (1) and/or (2) of ™
this subsection” in the next to last sentence and . ingerting in '
lieu thereof “requirenment set forRh in clause (3) of the preceding
sentence’;and - v o Rt

(D) by striking out “either requirement (1) or.{(2)" in the last
sentence and inserting in lieu thereof ‘“such requirement’.
(2) Section 11(c} of such Act (15-U.S.C. 371c) is amended—-

(A) by striking out paragrapk (1)-and inserting'in lieu thereof
the following: TR e o
* 1) to prepare application assessments for selected research
and development projects in which that laboratory is engaged
and which in the opinion of the laboratory may have potential
commercial applications;”; S o

(B) by striking out “‘the Cente::ifor the Utilization of Federal
Technology" in para h (3) and inserting in'lieu thereof “the
National Technieal n/grmation Service, the Federal Laborato-
ry Consortium for Technology Transfer,”;'and by striking out
“and” afier the semicolon; Coee AT

(C) by striking out ‘‘in response to requests from’ State and
local fouemment officials.” in pamgrap(;z (4) and inserting in
lieu thereof “to State and local government officials; and'” and

(D} by inserting immediately after paragraph (4} the following
new paragraph: Coer e T

) to partic(ifmte, where feasible, in regional, State, and
local programs designed to facilitate or stimulate the transfer
of technology for the benefit of the region, State, or local juris-

iction in which the Federal laboratory is located.” - -
(¢} DISSEMINATION OF TECHNICAL INFORMATION.—Section 11(d) of
such Act (15 U.S.C. 871(d)) is amended—. -

(1) by striking out “(d)” and all that follows down through
“shall—" and inserting in lieu thereof the followir%; T

“td) DisseminaTiON OF TECHNICAL INFORMATION,—The National
Technical Information Service shall—"" -7~

(2) by striking out paragraph (2); '

(3) by striking out “existing” in paragraph (&), and redesig-
natini such paragraph as paregraph (2); - ‘

(4) by striking out paragraph (45) and inserting in lieu thereof
the following: -

“3) receive requests for technical assistance from State and
local governments, respond to such requests with published in-
formation available to the Service, and refer such requests to
the Federal Laboratory Consortium for Technology Transfer to
the extent that such requests require a response involving more
than the published information available to the Service;';

(5) by redesignating paragraphs (5) and (6} as paragraphs (})
ang‘)(g), respgctiuely; C‘t‘( o ) : i J

vy striking out “(cX4)” in para as so redesignate
and inserting i;gz lieu thereof “(cX.?)’ig?np &n
(d) Acency REPORTING.—Section 1IN} of such Act (15 USC. -
3710(e) (os redesignated by section S(1) of this Act) is amended—

&

(1) by striking out éwepare biennially a report summarizing

the activities” in the first sentence and inserting in lieu thereof
“report annually to the Congress, as part of the agency’s annual

Lo Tsnd s .. : L . M,
budget submission, on the activities': and
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(2) by striking out the second sentence.

SEC. 5. FUNCTIONS OF THE SECRETARY OF COMMERCE. _

Section 11 of the Stevenson-Wydler Technology Innovation Act of
1980 (as amended by the preceding provisions of this Act) is further
amended by adding at the end thereof the following new subsection:

“g} Funcrions oF THE SECRETARY.—(1) The Secretary, in consul-
tation with other Federal agencies, may—

“A) make available to interested aﬁincies the expertise of the
Department of Commerce regarding the commercial potential of
inventions and methods. and options for commercialization
which are available to the Federal laboratories, including re-
search and development limited partnerships;

“(B} develop and disseminate to appropriate agency and labo-
ratory personnel model provisions fopr use on ¢ voluntary basis
in cooperative research and development arrangements; and

"(Cf';'umish advice and assistance, upon request, to Federal
agencies concerning their cooperative research and development
- programs and projects.

“9) Two years after the date of the enactment of this subsection
and every two years thereafter, the Secretary shall submit a summa-
ry report to the President and the Congress on the use by the agen-
cies and the Secretary of the authorities specified in this Act. Other
Federal agencies shall cooperate in the report's preparation. :

“(3) Not later than one year after the date ogﬂhe enactment of the
Federal Technology Transfer Act of 1986, the Secretary shall submit
to the President and the Congress a report regarding— - -

“CA) any copyright provisions or other zpes of barriers which
tend to restrict or limit the transfer of federally funded comput-

* er software to the private sector and to State and local govern-

ments, and agencies of such State and local governments; and

‘(B) the feasibility and cost of compiling and maintaini:gea
current and comprehensive inventory of all federally funded
training software.”.

-SEC, 6. REWARDS FOR SCIENTIFIC, ENGINEERING, AND TECHNICAL PER-
SONNEL OF FEDERAL AGENCIES. :
The Stevenson-Wydler Technology Innovation Act of 1380 (as

amended by the preceding provisions of this Act) is further amended -

by inserting after section 12 the following new section:

“SEC. 13. REWARDS FOR SCIENTIFIC, ENGINEERING, AND TECHNICAL PER.
. SONNEL OF FEDERAL AGENCIES. ]

“The head of each Federal agency that is making expenditures at

a rate of more than $50,000,000 per fiscal year for research and de-
velopment in its Government-operated laboratories shall use the ap-
propriate statutory authority to develop and implement a cash
awards program to reward ils scientific, engineering, and technical
personnel for—

" "1} inventions, innovations, or other outstanding scientci[Ic or
technological contributions of value to the United States due to
commercial applications or due to contributions to missions of
the Federal agency or the Federal Government, or

“(2) exemplary activities that promote the domestic transfer of
sgi_ence___anci.)..tet_:hnq_logy developed within the Federal Govern-
ment and result in utilization of such science and technology by

)

American industry or business, universities, State or local got.

ernments, or other non-Federal parties.”. .

SEC, 7. DISTRIBUTION OF ROYALTIES RECEIVED BY FEDERAL AGENCIES,

The Stevenson-Wydler Technology Innovation Act of 1980 (as
amended by the preceding provisions of this Act) is further amended
by inserting after section 18 the following new section:

“SEC. 14. DISTRIBUTION OF ROYALTIES RECEIVED BY FEDERAL AGENCIES.

“(a) IN GENERAL.—(1) Except as provided in paragraphs (2) and
(4). any royalties or other income received by a Federal agency from
the licensing or assignment of inventions under agreemenis entered
into under section 12, and inventions of Government-operated Feder-
al laboratories licensed under section 207 of title 85, United States
Code, or under any other provision of law, shall be retained by the
agency whose laboratory produced the invention and shall be dis-
posed of as follows:

“(AX1) The head of the agency or his designee shall pay at least 15
percent of the royalties or other income the agency receives on ac-
count of any invention o the invenior (or co-inventors) if the inven-
tor (or each such co-inventor} was an employee of the agency at the
time the invention was made. This clause shall take effectroz the
plisiies a

¢
“(ii) An agency may promulgate, in accordance with section 553 of
title 5, United States (gode," regulations providing for an alternative
program for sharing royalties with inventors who weré employed by
the agency at the time the invention was made and whose names
appear an licensed inventions. Such regulations must—

“(I) guarantee a fixed minimum payment to each such inven-
tor, each year that the agency receives royalties from that inven-
tor’s invention; .

“(IT) provide a percentage royalty share to each such inventor,
each year that the agency receives royalties from that inventor’s
invention in excess of a threshold amount;

“(I1I} provide that total payments to all such inventors shall
exceed 1;.)5 percent of total agency royalties in any given fiscal

year; an
“(IV) provide appropriate incentives me royalties for those
laboratory employees who contribute substantially to the techni-

cal development of a licensed invention between the time of the

filing of the patent applicatioin and the licensing of the inven-
fion, ‘
“(iii) An agency that has published its intention to promulgate

regulations under clause (it) may elect not to pay inventors under

clause (i) uniil the expiration of two years afier the date of the en-
actment of this Act or until the date of the promulgation of such
regulations, whichever is earlier. If an agency makes such an elec-
tion and after two years the regulations have not been lgromu ated,
the agency shall make payments (in accordance with clause (i)} of at
least 15 percent of the royalties involved, retroactive to the date of
the enactment of this Act. Ift'jgromulgation of the regulations occurs
within two years after the date of the enactment of this Act, pay-

|






ments shall be made in accordance with such regulations, retroac-
tive to the date of the enactment of this Act. The agency shall retain
its royalties until the inventor’s portion is pnid under either clause
i) or (ii). Such royalties shall not be transferred to the agency'’s Gov-
ernment-operated laboratories under subparagraph (B) and shall not
revert to the Treasury pursuant to paregraph (2} as a resull of any
delay caused by rulemaking under this subparagraph.

“(B) The balance of the royalties or other income shall be trans-
ferred by the agency fo its Government-operated laboratories, with
the mmajority share of the royalties or other income from any inven-
tion going to the laboratory where the invention occurred; and the
funds so transferred to any such laboratory may be used or obligat-
ed by that laboratory during the fiscal year in which they are re-
cetved or during the succeeding fiscal year—

“(i) for payment of expenses incidental to the administration
and licensing of inventions by that laboratory or by the agency
with respect to inventions which occurred at that laboratory, in-
cluding the fees or other costs for the services of other agencies,
persons, or organizations for invention management and licens-
ing services; L

“(ii).to reward scientific, engineering, and technical eniployees
of that laboratory; ‘

(ii) to further scientific exchange among the government-op-

erated laboratories of the agency; or
“liv) for education and training of employees consistent with
the research and development mission and objectives of the
agency, -and for other activities that increase the licensing po-
teniial for transfer of the technology of the Government-operal-
ed laboratories of the agency. :
Any of such funds not so used or obligated by the end of the fiscal
year succeedir%:he fiscal year in which they are received shall be
paid into the Treasury of the United States. -
“2) If, after payments to inventors under paragraph (1), the royal-
ties received by an agency in any fiscal year exceed 5 ﬁr‘ceut of the
budget of the Government-operated laboratories of the agency for

that year, 75 percent of such excess shall be paid to the Treasury of

the United States and the remaining 25 percent may be used or obli-
gated for the purposes described in clauses (i) through (iv) of para-
graph (IXB) cfurmg that fiscal year or the succeeding [:scal year.
Any funds not so used or obligated shall be paid into the
of the United States. .
“3) Any payment made to an employee under this section shall be
in addition to the regular pay of the employee and to any other
awards made to the employee, and shall not affect the entitlement
of the employee to any regular pay, annuity, or award to which he is
otherwise entitled or for which he is otherwise eligible or limit the
amount thereof. Any payment made to an inventor as such shall
continue after the tnventor leaves the laboratory or agency. Pay-
ments made under this section shall not exceed $100,000 per year to
any one person, unless the President approves a larger award (with
tEg excess over $100,000 being treated as a Presidential award under

section 4504 of title 5, United States Code).

Treasury
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“t4) A Federal agency receiving royalties or other income as a.
result of invention management services performed for another Fed- -
eral agency or laboratory under section 207 of title 35, United States
Code, shall retain such royalties or income to the extent required to
offset the payment of royalties to inventors under clause (i} of para-
graph (IXA), costs and expenses incurred under clause (1) of para-
graph (1XB), and the cost of foreign patenting and maintenance for
such invention performed at the request of the other agency or labo-
ratory. All royalties and other income remaining after payment of
the rovalties, costs, and expenses described in the preceding sentence
shall be transferred to the agency for which the services were per-
formed, for distribution in accordance with clauses (i} through (iv)
of Paraéraph (1XB). :

d) CerrAIN ASSIGNMENTS.—If the invention involved was one
assigned to the Federal agency—

‘(1) by a contractor, graniee, or participant in a cooperative
agreement with the agency, or ,
‘(2) by an employee of the agency who was not working in the
laboratory at the time the invention was made.
the agency unit that was involved in such assignment shall be con-
sidered to be a laboratory for purposes of this section. _

“{¢} Reroris.—(1) In making their annual budget submissions
Federal agencies shall submit, to the appropriate authorization and
appropriation committees of both Houses of the Congress, summa-
ries of the amount of Royalties or other income received and expend-
itures made (including inventor awards) under this section.

*(2) The Comptroller General, five years after the date of the.en-
actment of this section, shall review th;";zfectiveness of the various
rovalty-sharing programs established u
to the appropriate committees of the House of Representatives and
the Senatle, in a timely manner, his findings, conclusions, and rec-

ommendations for improvements in such programs.”.

SEC. 8. EMPLOYEE ACTIVITIES. e,

The Stevenson-Wydler Technology Innovation Act of 1980 (as
amended by the preceding provisions of this Act) is further amended
by inserting after section 14 the following new section:

“SEC, I15. EMPLOYEE ACTIVITIES.

“(a) IN GENERAL.—If a Federal agency which has the right of
ownership to an invention under this Act does not intend to file for
a paient application or otherwise to promote commercialization of
such invention, the aiency shall allow the inventor, if the inventor
is a Government emp 2 the inven-

oyee or former employee whoe made
tion during the course of employment with the Government, to
retain title to the invention (subject to reservation the Govern-
ment of a nonexclusive, nontransferrable, irrevocable, paid-up li-
cense to practice the invention or have the invention practiced
throughout the world by or on behalf of the Government). In addi-
tion, the agency may condition the inventor’s right to title on the
timely filing ofy a patent application in cases when the Government
determines that it has or may have a need lo practice the invention.

“(b) DeFINITION.—FoOr purposes of this séction, Federal employees
include ‘special Government employees’ as defined in section 202 of
title 18, United States Code. ;

r this section and report
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“{c) HKELATIONSHIP TO (UTHER LAWS.—Nothing in this section is
intended to limit or diminish existing authorities of any agency.”.
. SEC. 9. MISCELLANEOUS AND CONFORMING AMENDMENTS.

(a) REPEAL OF NATIONAL INDUSTRIAL TECHNOLOGY BOARD.—Sec-
tion 10 of the Stevenson-Wydler Technology Innovation Act of 1980
(15 U.S.C. 8703) is repealed. -

(b) CHANGES IN TERMINOLOGY .OR ADMINISTRATIVE STRUCTURE.—
(1) Bection (2 of the Stevenson-Wydler Technology Innovation Act
of 1980 is amended by striking out “centers for industrial technolo-
gy" and inserting in lieu thereof “cooperative research centers".

(%) Section 4 of such Act is amended—

(A) by striking out “Industrial Technology” in paragreph (1)
and inserting in lieu thereof “Productivity, Technology, and In-
novation’: :

(B) by striking out “ ‘Director’ means the Director of the
Office of Industrial Technology' in earagraph (3) and inserting
in lieu thereof * ‘Assistant Secretary’ means the Assistant Secre-
tary for Productivity, Technology, and Innovation’:

(C) by striking out “Centers for Industrial Technology" in
paragraph (4) and inserting in lieu thereof “Cooperative Re-
D) by st h (8) and redesignating

striking out paragrap ), and redesignating para-

graphs (7) and (8) as ‘Pamgmphs (6) and (7), respectively; and

) by striking out “owned and funded™in paragrafh_ (6) as

so redesignated and inserting in lieu thereof “owned, leased, or
otherwise used by a Federal agency and funded'.

(3} Section 5(a) of such Act Is amended lp' striking out "Industrial
Technology” and inserting in lieu thereof "Productivity, Technology,
and Innovation".

(4) ‘Section 5(b) of such Act is amended by striking out “Dirgc-
Tox" and inserting in lieu thereof “ASSISTANT SECRETARY", and by
striking out “a Director of the Office” and all that follows and in-
serting in lieu thereof “an Assistant Secretary for Productivity,
Technology, and Innovation.”.

(5) Section 5(c) of such Act is amended— o

(A) by striking out “the Director” each place it appears and
inserting in lieu thereof ‘the Assistant Secretary’; 2

(B) by redesignating paragraphs (7) and (8) as paragraphs (9)
and (10), respectively; and ] S

(C) by inserting immediately after paragraph (6) the following

new ;;amgrap 3 i . )
“7) encourage and assist the creation of centers and other
Joint initiatives by State or local governmerits, regional organi-
zations, private businesses, institutions of higher education,
nonprofit organizations, or Federal laboratories fo encourage
techno transfer, to stimulate innovation, and to promote an
appropriate climate for investment in technology-related indus-
tries;
“(8) propose and encourage cooperative research involving ap-
propriate Federal entities, State or local governments, regional
-organizations, colleges or universities, nonprofit organizations,
or private industry to promote the common use of resources, o

improve training programs and curricula, to stimulate interest

~
)

,—-".""““‘\x
. . ) i " . A'.
in high technology careers, and to encourage tne effective dis.
semination of technology skills within the wider community;"".
p {g The heading of section 6 of such Act is amended to read'as
ollows: -

“SEC. 6. COOPERATIVE RESEARCH CENTERS.”

(7) Section 6(a) of such Act is amended by striking out “Centers
for Industrial Technology" and inserting in lieu thereof “Coopera-
tive Research Centers”, C

(8) Section 6(bX1) of such Act is amended by striking out “basic
and applied”. : :

(9) Section 6(e) of such Act is amended to read as follows:

_“{e) RESEARCH AND Deveropmenr UriLization.—In the promo-
tion of technology from research and development efforts by Centers
under this section, chapter 18 of title 35, United States Code, shall
apply to the extent not inconsistent with this section.”.

(10) Section 6(f) of such Act is repealed.

(11) The heading of section 8 of such Act is amended by striking
out “CENTERS FOR INDUSTRIAL TECHNOLoGY" and inserting in lieu
thereof “COOPERATIVE RESEARCH CENTERS"

(12) Section 8(a) of such Act is amended by striking out “Centers
for Industrial Technology” and inserting in lieu thereof “Coopera-
tive Research Centers”.

(13) Section 19 of such Act (as redesignated by section 2 of this
Act) is amended by striking out “pursuant to this Act” and insert-
ing in lieu thereof 'pursuant to the provisions of this Act (other
than sections 12, 13, and 14)". - ‘

(c) RELATED CONFORMING ' AMENDMENT.—Section 210 of title 35,
United States Code, is amended by adding at the end thereof the
following new subsection: Y

(e} The provisions of the Stevenson-Wydler Technology Innova-
tion Act ofp 1980, as amended by the Federal Technology Transfer
Act of 1986, shall take precedence over the provisions of this chapter

to the extent that they permit or require a disposition of rights in

subject inventions which is inconsistent with this chapter.”.

(d) ApprTIONAL DEFINITIONS,—Section 4 of such Act (as amended
by subsection (bX2) of this section) is further amended by adding at
the end theireof the following new paragraphs:

. "(8) Federal agency’ means any executive agency as defined
in section 105 o?gtitle 5, United States Code, and the military
departments as defined in section 102 of such title.

“(9) ‘Invention’ means any invention or discovery which is or
may be patentable or otherwise protected under title 85, United
States Code, or any novel variety of plant which is or may be
Drotectable under the Plant Variety Protection Act (7 US.C
2321 et seq.). .

“(10) ‘Made’ when used in conjunction with any invention
means the conception or first actual reduction to practice of
such invention.

(11) ‘Small business firm' means a small business concern as
defined in section 2 of Public Law 85-536 (15 U.S.C. 632 and
implementing regulations of the Administrator of the Small
Business Administration.
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“12) ‘Training technology’ means computer software and re-
lated materials which are developed by a Federal agency to
train employees of such agency, including but not limited to
software for computer-based instructional systems and for inter-
active video disc systems.”.

(¢) REDESIGNATION OF SECTIONS To REFLECT CHANGES MADE BY
PRrECEDING PrROVISIONS.—~(1) Such Act (us amended by the preceding
provisions of this Act) is further amended by redesignating sections
11 through 19 as sections 10 through 18, respectively.

(9XA) Section 5(d) of such Act is amended by inserting ‘(as then
in effect)” after ‘sections 5, 6, § 11, 12, and 18 of this Act.”

(B) Section 8(a) of such Act is amended by striking out the last
sentence. .

(C) Section Hd) of such Act is amended by striking out ‘or 13"
and inserting in lieu thereof “10, 14, or 16."

(8) Section 13(aX1) of such Act (as redesignated by paragraph (1)
of this subsection) is amended by striking out “section 12" in the
matter preceding subparagraph (A) and inserting in lieu thereof
“section 11."

(4) Section 18 of such Act (as redesignated by paragraph (1) of this
subsection) is amended by striking out “sections 12, 18, and 14" and
inserting in lieu thereof “sections 11, 12, end 13.”

(f) CLARIFICATION OF FINDINGS AND PURPOSES.~—(1) The second
sentence of section 2(10) of such Act (15 U.S.C. 3701(10)) is amended
by inserting “ which include inventions, computer software, and
training technologies,” immediately after “developments.” ]

(2) Section 3(3) of such Act (15 U.S.C. 870%(3)) is amended by in-
serting * including inventions, software, and training technol-
ogies,” immediately after “developments.” :

And the Senate agree to the same,

. That the House recede from its disagreement to the amendment
of the Senate to the title of the bill and agree to the same. -

Don Fuqua,
Douc WALGREN,
STAN LUNDINE, -
MANUEL LusaR, Jr.,
Suerwoop L. BoEHLERT,
Managers on the Part of the House.
JACK DANFORTH,
Fritz HOoLLINGS,
Don RieGLE,
Srape GoOrTON,
LarrY PRESSLER,
Managers on the Part of the Senate.

N

JOINT EXPLANATORY STATEMENT OF THE'COMMITI‘EE OF
CONFERENCE -- -~ - o

The managers on the part of the House and the Senate at the
conference on the disagreeing votes of the two Houses on the
amendments of the Senate to the bill (HL.R. 3773) to amend the Ste-
venson-Wydler Technology Innovation Act of 1980 to promote tech-
nology transfer by authorizing Government-operated. laboratories
to enter into cooperative research agreements and by establishing
a Federal Laboratory Consortium for Technology Transfer within

the National Science Foundation, and for other. purposes, submit =

the following joint statement to the House and the Senate in expla-
nation of the effect of the action agreed upon by the managers and
recommended in the accompanying conference repert:

The Senate amendment to the text of the bill struck out all of -

the House bill after the enacting clause and inserted a substitute

text. : . .
The House recedes from its disagreement to the amendment of
the Senate with an amendment which is a substitute for the House

bill and the Senate amendment, The differences between the House =

bill, the Senate amendmert, and the substitute agreed to in confer- -
ence are noted below, except for clerical corrections, conforming
changes made necessary by agreements reached by the conferees,
and minor drafting and clarifying changes. . L
The following section-by-section analysis explains actions of the
managers in the conference report to accompany H.R. 8773.-

SECTION 1.—SHORT TTTLE

The Confereea chose to use the Senate version of the title: “Fed-
eral Technology Transfer Act of 1986.” . -

SECTION 2.—COOPERATIVE RESEARCH AND DEVELOPMENT AGREEMENTS

There were marked similarities between the House and Senate-
passed versions of this section. Both reflected the concern that the
Federal laboratories need clear authority to do cooperative re-

that they need to be able to exercise that authority at
the laboratory level. Both permit the laboratories to enter into co-.
ogerative research and development agreements with a wide range
of parties. Both strive to make the entering of these agreements as
easy as possible from the point of view of the private sector partici-
pank while protecting the legitimate concerns of the government.
Thiz authority is optional in both versions and is not intended to
affect previously existing cooperative agreement authority, such as
the Space Act provisions, which for .almost three decades have per-
mitted NASA laboratories to enter into cooperative agreements, -

The conferees deleted the House. version’s requirement of an .
agency plan within 180 days of enactment of the section. Instead of

(15)
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requiring a plan or regulations, the conference version of the legis-
lation makes regulations optional and makes it clear that imple-
mentation of the cooperative research and development suthority
can begin in advance of any regulations.

The conferees adopted many of the modifications the Senate
made to the House-passed version of this section. The conference
version specifically states that a laboratory may accept funds, per-
sonnel, and services, and collaborating parties may accept the
- same, with the exception of funds, as their contribution under a co-
operative agreement. It applies to any inventions occurring under a
cooperative R&D agreement, the long-standing tradition of reserv-
ing the right in the government to a paid-up non-exclusive license

in that invention. It also clearly gives permission to present and .

former federal employees of a laboratory to be a party to efforts to
commercialize that labératory’s inventions, {o the extent they can
do so and not be'in violation of agency requirements and standards
of conduct. '

The conditions on the exercise of the cooperative agreement au-
thority which were part of the Agency Plan under the House ver-
sion of the legislation are still to be considered by the 1aboratories
in deciding with whor to contract. Special consideration is still to
be given to small businesses and consortia involving small business.
The purpose of this requirement is to ensure access by these groups
to the laboratories and is not intended to limit access by non-profit
organizations and universities.

The provisions from both versions dealing with the preference to
U.S. business units were accepted. Therefore, laboratories are to
give preference to business units located in the United States
which agree to domestic manufacture. When evaluating whether to
grant access by a foreign company, the Federal laboratories may
examine the willingness of the foreign government to open its own
laboratories to U.S. firms.

The House-passed provisions on conflict of interest are. retained
as is, and its provisions for review of a cooperative research and
development agreement and for limited headquarters review of
agreements are accepted substantially as passed by that body.

SECTION 3.—ESTABLISHMENT OF FEDERAL CONSORTIUM FOR'
TECHNOLOGY TRANSFER

The conferees recommend adopting the Senate decisions to affili-
ate the Federal Laboratory Consortium with the National Bureau
of Standards and to establish a program for demonstration projects
in technology transfer. They further recommend funding the con-
sortium at House-recommended levels.

Both the House and the Senate-passed versions of this legislation
address the need of the Federal Laboratory Consortium (FLC) to
have a permanent connection with a federal agency and a more
predictable source of funding for the next five years. These two
changes will permit the FLC, which has operated with very limited
funding for much of its 15 years, to coordinate its program better
and to expand its efforts at permitting the technology transfer offi-
caers of the various Federal lshoratories to work mora closely to-

s

gether. It is the clear intent of both Houses that, to the extent pos-
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sible, the existing’programs’and initiatives of the FLC he‘tontinued .
uninterrupted as the diganizational changes®Yequired by the Act -
are made. As soon as'practical after-enactment,’ the current- FL.C
officers are asked to begin the FLC's transition by'éonvening 'a
meeting both of the current FLC representativés and of representa-
tives of any laboratories added to the Consortium by this Act. Be-
cause of the twin goals of continuity and increased effectiveness for
the FLC, these efforts should not await funds transfers under the
FLC set-agide provision. = . coE 3o e -
The Federal Laboratory Consortium is expected to remain a
networking organization of the Federal laboratories and their tech-
nology transfer officers. The consortium is to function as a clear-
inghouse of information and has purposely been established with a
small budget and small paid staff so that the volunteer gpirit that
has made the organization a success to date will continue. The con-
sortium is not to engage directly in the transfer ‘of technology.
Rather, it is expected to help the laboratories that develop the
technology to do a better job of transferring it by themselves or

through appropriate agents. _

The conferees felt, however, for the FLC to perform this function
properly, increased funding is necessary for such projects as ex-
panding the Consortium’s electronic mail system and strengthen-
ing its regional operations, These efforts, plus the planned re-estab-
lishment at the National Bureau of Standards of a small' Wasghing-
ton presence, led the conferees to recommend that the FLC set-
aside be the House-passed figure of .005% to fund the operations of
the orianization. Five percent of these funds would be used tfo
cover the Senate-passed program of demonstration projects in tech-
nology transfer. The Conferees see these demonstrations as a useful
complement to the Federal Laboratory Consortium. At least two
such demonstrations are to be funded over the five year life of the
demonstration program, and the Consortium should look for diver-
sity both in the types of demonstrations funded and in the states
hosting the demonstrations. The Federal Laboratory Consortium is
expected to develop program specifications, but the conferees
expect the actual competition and awards process to be conducted
at the request of the FLC either by a federal agency or by a labora-
tory with existing capabilities to administer such a program.

The conferees recommend establishment of the House-passed
concept of regional advisors for the Federal Laboratory Consortium

but did not choose to establish formal advisory committees. These

volunteers will provide insights from the business community
which will help the consortium stay on target in its efforts to make
the laboratories helpful and accessible to the business community.
The conferees also recommend inclusion of the Senate provision au-
thorizing the Consortium to encourage laboratories, when .request-
ed, to assist interested organizations and businesses in varicus
facets of technology program planning and curriculum design.

SECTION 4.—UTILIZATION OF FEDERAL TECHNOLOGY
The House and Senate-passed versions of this section, designed to
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the House yersion, the policy statement that technology transfer is
a responsibility of every laboratory’s scientific and engineering pro-
fessional, and the requirement.that technology fransfer profession-
als be included in -overall laboratory/agency management develop-
ment programs, From -the Senate version, the conferees recom-
mend- inciusion among.the functions of technology transfer profes-
sionals, participation, where feasible, -in state, local and regional
technology transfer efforts, The House requirements of technology
transfer reports as part of agency annual budget submissions is re-
tained. L

' SECTION 5.—FUNCTIONS OF THE SECRETARY

The conferees recommend acceptance of the Senate's two addi-
tions to the bill's lists of duties of the Secretary of Commerce. The
Secretary is required to submit biennial reports to the President
and ‘the Congress on the use by agencies of Stevenson-Wydler Act
authorities. The original Stevenson-Wydler Act required one such
report. The Secrétary also is required to submit a one-time report
to the President and Congress on copyright provisions and other
types of legal barriers which limit the transfer of federally funded

computer software and on the feasibility and cost of compiling and .

maintaining a current and comprehensive inventory of federally
funded training software. The report is to identify recurring prob-
lems rathér than to attempt to compile a comprehensive list of bar-
riers facing individual software projects. ' ‘s .

SECTION 6.—REWARDS FOR SCIENTIFIC, ENGINEERING, AND TECHNICAL
C PERSONNEL OF FEDERAL AGENCIES

This section is identical in the House and Senate versions of this
legislation. ' :
SECTION 7.—DISTRIBUTION OF ROYALTIES RECEIVED BY FEDERAL
AGENCIES :

Both the House and Senate-passed versions of this section direct
agencies to retain royalties from the licensing or assignment of in-
ventions and to allocate them to their government-operated labora-
tories. Both versions have identical limits on the amount of money
the laboratories may retain. Both have similar uses to which the
laboratory directors may allocate the money, one of which is to
reward employees of the agency for innovative work, both in fur-
therance of the agency's mission and in advancing inventions with
commercial potential. .

The Senate bill additionally directs agencies to allocate at least
15%_of royalties from an invention to the inventor or coinventors,
before allocating the remainder to its laboratories. The House had
chosen not to include a percentage royalty share, preferring to
leave maximum flexibility in rewarding inventors with laboratory
management. : : . .

. The conferees recommend acceptance of a compromise provision,
which requires agencies either to ailocate at ieast 15% of royalties
from an invention to the inventor or coinventors, or to promulgate

1

regulations providing an alternative set of rights in the inventor:
whose invention produces royalties for the government, + .

The conferees believe agencies should have the flexibility to for-
mulate royalty payments to employees that best meet the unique
circumstances of each agency and that meet the purpose of the
Act. At the same time, the conferees agree that providing a predict-
able, guaranteed reward from royalties to federally emploKed in-
ventors provides a strong incentive to report, develop, and help li-
cense inventions with commercial potential. :

The conferees agree that royalty sharing alone, although effec-
tive, is an imperfect tool in promoting technology transfer. The
process of turning an invention into a successful commercial prod-
uct is complex, and involves the work of more than just the inven-
tors. Within a laboratory a team of scientists and engineers,
beyond those involved in patenting an invention, may contribute to
its development and licensing, and their contribution may be as im-
portant to the commercial success of the invention as that of the
mventors. In addition, a single, fixed royalty share may be an inad-
equate reward for an inventor, depending on the amount of royal-
ties received.

Therefore, the conferees believe that laboratory directors should
use the authority in section 14(aX1XBXii) to reward those employees
who contribute to innovative work, in mission-related work with or

ithout commercial potential. Similarly, agencies that choose to
promulgate rules to set alternative royalty percentages should con-
sider tiered allocation of royalties, which give more weight to the
inventor’s contribution when royalty income is small, but which
also recognize the contributions of a wider team.

In the Federal laboratories, depending on size, a percentage of
royalties could be allocated to the research team or project, in addi-
tion to the inventor's share, before the remainder is allocated to
the Laboratory Director. Such an allocation is possible without
formal rulemaking, provided the allocation is in addition to the.
al)r(m)num inventor's share of 156% under clauses 14(a}1XAXi) or

11).

The initial 15 percent allocation for royalties is to take effect on
enactment of the bill unless an agency publishes its intention to
promulgate rules. The 15% or any alternative allocation is to appl
to ali royalty income received by an agency in a given year, includ-
ing that from inventions patented and licensed before the date of
enactment of this Act, and is to continue for as long as the agency
receives income from an invention, including after the inventors
may have left the agency. The compromise provides that g Federal
,ﬁzgp_l_@m@_,m@y_r_zp_tk.l:e_ggiyg.umorwe thanT_Llﬁ,a.__g%ﬁL_..a_L,ﬂ 00 per year in ro altK
income without the approval of the President. coincides wit
the limits on agencies’ statutory authority to make cash awards to
emgloyees.

If an agency’s rulemaking is completed within two years after
enactment and the 15 percent royalty sharing has not gone into
effect, the effective date of royalty sharing unger the rule is to be
the effective date of the Act. If there is no rule within two years of
enactment and royalty sharing is not in effect, 169 mandatory roy-
alty sharing is to go into effect for that agency retroactive to the
date of enactment. If a rule goes into effect more than two years
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after enactment, the effective date of the royalty sharing under the
ru{e for that agency is to be the same as the effective date of the
fule. - ° : : ' TR :

. The conferees wish to stress the!flexibility of the compromise on
royalty sharing. It is intended to.give each agency the freedom to
devise different employee award systems that accomplish the pur-
poses of the Act and that best meet the unique needs, cultures, and
technology transfer problems of the agencies’ laboratories. In order
to strengthen the program so that all agencies can benefit from
what is learned in the varying approaches to royalty sharing,
Comptroller General report has been mandated evaluating the first
five years of this royalty sharing program.

The conferees value the licensing activities that have been per-
formed by the National Technical Information Service for other
agencies including other parts of the Department of Commerce,
Section 14(aX6) has been added to permit NTIS to continue this
work without interruption after enactment. O

The conferees are in agreement that there are inherent differ-
ences in the way public sector and private sector employees can be
rewarded, Furthermore, they have provided agencies with flexibil-
ity in the establishment of programs to reward inventors. The con-
ferees, therefore, do not exzpect any particular agency’s approach
for rewarding inventors, whether it includes 15 percent mandatory
royalty sharing or not, to be viewed as setting a precedent for the
private sector. : ;

SECTION 8,—EMPLOYEE ACTIVITIES

The conferees recommend acceptance of this provision from the
Senate version of the legislation as modified. The provision is in-
tended to assure that a Government employee has a chance to
obtain title to an invention if the government does not plan to ar-
range for the commercialization of the invention. The conferees
recommend giving the inventor an automatic right to request an
invention .where the government neither intends to file for a
patent nor intends to promote the transfer of this information to
the U.S, private sector by alternate means.

et

21

SECTION 9.—-MISCELLANEQUS AND CONFORMING AMENDMENTS

The only significant difference between the House and Senate

versions of these provisions is the Senate’s addition of two new re-
sponsibilities for Department of Commerce’s Office of Productivity,
Technology and Innevation. The conferees recommend inclusion of
both new responsibilities: promotion of joint initiatives in technolo-
gy transfer and encouragement of cooperative programs among all
appropriate parties regarding development and dissemination of

technological skills.
Don Fuqua,

Douc WALGREN,
StAN LUNDINE,
MANUEL LusaN, Jr.,
SHERWOOD L. BOEHLERT,
Managers on the Part of the House.
JACK DaNrFoRTH,
Frirz HoLLiNGs,
Don RiEGLE,
SLADE GORTON,
LARRY PRESSLER,
Managers on the Part of the Senate,
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THE WHITE HOUSE

Office of the Press Secretary
(Los Angeles, California)

For Immediate Release April 10, 1987

. EXECUTIVE ORDER

FACILITATING ACCESS TO SCiENCE AND TECHNOLOGY

- By the authority vested in me as President by the
Constitution and laws of the United States of America,
including the Federal Technology Transfer Act of 1986 (Public
Law 99~502), the Trademark Clarification Act of 1984 (Public
Law 98-620), and the University and Small Business Patent
Procedure Act of 1980 (Public Law 96-517), and in order to
ensure that Federal agencies and laboratories assist univer-
sities and the private sector in broadening our technology
base by moving new knowledge from the research laboratory into
the development of new products and processes, it is hereby
ordered as follows: -

Section 1. Transfer of Federally FPunded Technology.

(a) The head of each Executive department and agency, to
the extent permitted by law, shall encourage and facilitate
collaboration among Federal laboratories, State and local
governments, universities, and the private sector, particu-
larly small business, in order to assist in the transfer of
technology to the marketplace.

{b) The head of each Executive department and agency
shall, within overall funding allocations and to the extent
permitted by law:

(1} delegate authority to its gevernment-owned,
government-operated Federal laboratories:

(A} to enter into cooperative research and
development agreements with other Federal
laboratories, State and loc¢al governments,
universities, and the private sector; and

(B} to license, assign, or waive rights to
intellectual property developed by the laboratory
either under such cooperative research or
development agreements and from within individual
laboratories. '

{2) 4identify and encourage persons to act as conduits
between and among Federal laboratories, universities,
and the private sector for the transfer of technology
developed from federally funded research and development
efforts;




(3) ensure that State and local governments, ’
universities, and the private sector are provided w;tb
information on the technology, expertise, and facilities
available in Federal laboratories; :

(4) promote the commercialization, in accord with my
Memorandum to the Heads of Executive Departments and
Agencies of February 18, 1983, of patentable results of

federally funded research by granting to all contractors,
regardless of size, the title to patents made in whole or
in part with Federal funds, in exchange for royalty-free
use by or on behalf of the government;

(5) implement, as expeditiously as practicable, royalty-

' sharing programs with inventors who were employees of the
agency at the time their inventions were made, and cash
award programs; and '

(6) cooperate, under policy guidance provided by the
Office of Federal Procurement Policy, with the heads of
other affected departments and agencies in the develop-
ment of a uniform policy permitting Federal contractors
to retain rights to software, engineering drawings, and
other technical data generated by Federal grants and
contracts, in exchange for royalty-free use by or on
behalf of the government. : :

‘Sec. 2. Establishment of the Technology Share Program.
The Secretaries of Agriculture, Commerce, Energy, and Health
and Human Services and the Administrator of the Natiocnal
Aeronautics and Space Administration shall select one or more
of their Federal laboratories to participate in the Technolecgy
Share Program. Consistent with its mission and policies and
within its overall funding allocation in any year, each
Federal laboratory so selected shall:

(a) Identify areas of research and technelogy of
potential importance to long~term national economic
competitiveness and in which the laboratory possesses special
competence and/or unigue facilities;

(b) Establish a mechanism through which the laboratory
performs research in areas identified in Section 2(a) as a
participant of a consortium composed cf United States
industries and universities. All consortia sc established
shall have, at a minimum, three individual companies that
conduct the majority of their business in the United States;
and '

(c) Limit its participation in any consortium so
established to the use of laboratory personnel and facilities.
However, each laboratory may also provide financial support
generally not to exceed 25 percent of the total budget for the
activities of the consortium. Such financial support by any
laboratory in all such consortia shall be limited te a maximum
of $5 million per arnum. :

s



Sec. 3. Technology Exchange -- Scientists and Engineers.
The Executive Director of the President’'s Commission on
Executive Exchange shall assist Federal agencies, where appro-
priate, by developing ard implementing an exchange program
whereby scientists and engineers in the private sector may
take temporary assignments in Federal laboratories, and
scientists and engineers in Federal laboratories may take
temporary assignments in the private sector.

Sec. 4. Internaticnal Science and Technology. In order
to ensure that the United States benefits from and fully
exploits scientific research and technology developed abroad,

(a) The head of each Executive department and agency,
when negotiating or entering into cooperative research and
development agreements and licensing arrangements with foreign
persons or industrial organizations (where these entities are
directly or indirectly controlled by a foreign company or
government)}, shall, in consultation with the United States
Trade Representative, give appropriate consideration:

(1) to whether such foreign companies or governments
permit and encourage United States agencies, organiza-
tions, or persons to enter into cooperative research and
development agreements and licensing arrangements on a
comparable basis;

{2} to whether those foreign governments have policies
. to protect the United States intellectual property
rights; and . T

(3) where cooperative research will involve data,
technologies, or products subject to national security
export controls under the laws of the United States, to
whether those foreign governments have adopted adequate
‘measures to prevent the transfer of strategic technology
to destinations prohibited under such national security
export controls, either through participation in the
Coordinating Committee for Multilateral Export Controls
(COCOM) or through other international agreements to
which the United States and such foreign governments are
signatories. :

(b} The Secretary of State shall develop a recruitment
policy that encourages scientists and engineers from other
Federal agencies, academic institutions, and industry to apply
for assignments in embassies of the United States; and

(c) The Secretaries of State and Commerce and the
Director of the National Science Foundation shall develop a
central mechanism for the prompt and efficient dissemination
of science and technology information developed abroad to
users in Federal laboratories, academic institutions, and the
private sector on a fee-for-service basis.




Sec.. 5, Technology Transfer from the Department of
Defense. Within 6 months of the date of this Order, the
Secretary of Defense shall identify a list of funded
technologies that would be potentially useful to United States
industries and universities. The Secretary shall then
accelerate efforts to make these techQnologies more readily
available to United States industries and universities.

Sec. 6. Basic Science and Technology Centers. The head
of each Executive department and agency shall examine the
potential for including the establishment of university
research centers in engineering, science, or technology in the
strategy and planning for any future research and development
programs. Such university centers shall be jointly funded by
the Federal Government, the private sector, and, where appro-
priate, the States and shall focus on areas of fundamental
research and technology that are both scientifically promising
and have the potential to contribute to the Nation's 1ong term 4
economic competitiveness.

Fa

Sec. 7. Reporting Requirements. (a) Within 1 year from
the date of this Order, the Director of the Office of Science
and Technology Policy shall convene an interagency task force
comprised of the heads of representative agencies and the
directors of representative Federal laboratories, or their
designees, in order to identify and disseminate creative
approaches to technology transfer from Federal laboratories.
The task force will report to the Président on the progress
of and problems with technology transfer from Federal
laboratories.




{(b) Specifically, the report shall include:

(1) a listing of current technology transfer programs
and an assessment of the effectiveness of these programs;

(2) identification of new or creative approaches to
technology transfer that might serve as model programs
« for Federal laboratories;

{3) criteria to assess the effectiveness and impact on
the Nation's economy of planned or future technology
transfer efforts; and

(4) a compilation and assessment of the Technology Share
Program established in Section 2 and, where appropriate,
related cooperative research and development venture

programs.

" Sec. 8. Relation to Existing Law. Nothing in this Order
shall affect the continued applicability of any existing laws
or regulations relating to the transfer of Umited States tech-
nology to other nations. The head of any Executive department
or agency may exclude from consideration, under this Order,
any technology that would be, if transferred, detrimental to
~the interests of national security. - -

" .RONALD REAGAN

THE WHITE HOUSE,
April 10, 1987.



THE WHITE HOUSE.

Office of the Press Secretary
{Los Angeles, California)

For Immediate Release April 10, 1987

FACT SHEET

"Facilitating Access to Science and Technology”

The Executive Order on Facilitating Access to Science and

Technology initiates a number of steps designed to promote -
cooperation between the Federal Government, State and local
governments, industry and academia in cooperative research and
the commercialization of research. These steps will:

i. Direct Federal departments and agencies to improve the
transfer of federally developed technology and technical
information to the marketplace by:

- encouraging Federal laboratories to collaborate
with State and local governments, universities and
business, particularly small business, through
cooperative research and development agreements;

- licensing intellectual property developed through
the cooperative research and development agreements
or by individual Federal laboratories:

-— encouraging "science entrepreneurs" to act as
conduits between Federal laboratories, universities,
and the private sector;

-- implementing royalty-sharing progrars for Federal
inventors; and

- developing a uniform Federal policy permitting
Federal contractors to retain rights to scftware,
-engineering drawings, and other federally generated
technical data, in exchange for royalty-free use by
the government.
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Direct the Secretaries of Agriculture, Commerce, Energy,
and Health and Human Services and the Administrator of
the Naticnal Aercnautics and Space Administration to

‘select one or more of their laboratories to participate

in the "Technology Share Program,” involving multi-year
joint basic and applied research with consortia of U.S.
firms and universities,

Direct the President's Commission on Executive Exchange
to assist Federal agencies in developing and implementing
an exchange program whereby scientists and engineers in
the private sector may take temporary assignments in
Federal laboratories and scientists and engineers in

- Federal laboratories may take temporary assignments in
‘the private sector.

Direct:

a. Federal agencies, when negotiating or entering into
cooperative research and development agreements and
licensing arrangements with foreign persons or
industrial organizations directly or indirectly
controlled by a foreign c¢ompany or government, to
give consideration in consultation with the

more

(OVER)



United States Trade Representative to whether the
country: offers comparable research and development
and licensing opportunities for U.S. nationals and
companies and protects U.S. intellectual property
rights;

b. the Secretary of State to develop a recruitment
policy encouraging scientists and engineers from
across the Federal Government, academia, and
industry to serve in U.S. embassy assignments
abroad; and

c. the Secretaries of State and Commerce and the
Director of the National Science Foundation
to develop a central mechanism for the prompt and
efficient dissemination of science and technology
information developed abroad to users in Federal
laboratories, academic institutions, and the private
sector on a fee-for-service basis.,

Direct the Secretary of Defense to identify within

6 months a list of funded technologies that would bLe
potentially useful to U.S. industries and universities
and to then accelerate efforts to make these technologies
more readily available.

Direct Federal agencies to exXamine the potential for
including the establishment of university-based research
centers in engineering, science, or technology in the
strategy and planring for any future R&D programs. Such
centers would be jointly funded by the Federzl Govern-
ment, the private sector, and, where appropriate, the
States and would focus on areas of fundamental research
and technology that are both scientifically promising and
have the potential to contribute to the naticn's
long-term economic competitiveness.

Direct the Director of the Office of Science and
Technology Policy to convene within 1 year an interagency
task force of Federal research agencies and their
laboratories to assess the progress in transferring
technologies from Federal laboratories ard to develop and
disseminate additional creative approaches to technology
transfer.

The President's intention to issue an Executive order was
announced in January as part of his 43-point Competitiveness
Initiative.



THE WHITE HOUSE

Office of the Press Secretary
(Los Angeles, California)

For Immediate Release April 10, 1687

STATEMENT BY THE PRESIDENT

I believe a vigorous science and technology enterprise
involving the private sector is essential to our economic
and national security as we apprecach the 21st century.
Accordingly, I have today issued an Executive Order
"Facilitating Access to Science and Technology."

It is important not only to ensure that we maintain American
preeminence in generating new knowledge and know-how in
advanced technologies, but alsc that we encourage the swiftest
possible transfer of federally developed science and tech-
nology to the private sector. All of the provisions of this
Executive order are designed to keep the United States on the
leading edge of international competition.

# 4 #






by Kevin McDermott

he U.S. government spent about $55
billion in researching new technolo-
gies this year, about $20 billion of it in
government laboratoriés. A lot of
good ideas will come out of that spending,
even if some of those ideas turn out to be far
from the original intention of the research.
in theory, these good ideas are available for
commercialization, but practice has been
something else. The U.S. government holds
about 28,000 patents on technology de-
veloped with its research funds, but only 4
percent of these patents have ever been li-
censed for commercial product development.
“Much of it has tremendous significance,”
says D. Bruce Merrifield of government-spon-
sored R&D. “Its really advanced technology
that can keep us at the leading edge in a
competitive global economy, and yet we're fail-
ing to take advantage of it.”

Man with a cause

The commercial development of government
patents has been something of a personal
cause for Merrifield since he joined the Depart-
ment of Commerce four years ago from The
Continental Group, where he had been vice
president for technology and venture manage-
ment. As assistant secretary for productivity,
technology and innovation, Merrifield has
targeted the transfer of government tech-
nology as a particular objective of his office.
Until recently, the policy of the federal gov-
ernment-was to take ownership of technology
developed with its research funds and then
“license it non-exclusively. The National In-
stitutes for Health, for example, have done just
that with a process developed in their labs that
. may someday lead to a cure for AIDS—and
become a hot product for the companies that
produce it
The typical government patent, like that li-
censed by NIH, is technology at its incipient
stage, the early spade work of product de-
velopment; in Merrifield's experience, the ges-
tation period from new research to commer-
cial product will still be from five to seven
years. But while it will be left to private com-
panies to invest the time, the money and the
risk in commercializing the new technology,
ideas hatched under government sponsorship
can provide the germ of unexpected new
products.

A product opportunity

Over the years, research funded by the U.S.
Army in particular has spawned a wide range
of commercial products—everything from
freeze-dried coffee to the use of irradiation in
sterilizing and preserving food. Funding from
the Army, as well as the National Institutes of
Health, also supported the early work on a
cheap and speedy technique that uses laser

Giovernment

A wealth of
new product

ideas

The government holds
about 28,000 patents

on technology developed
with its research funds,
but only 4 percent have
ever been licensed for
commercial development.

- continue working on the diagnhostic technique

light to identify viruses and bacteria without
the usual time-consuming process of growing
cultures. Research on the technigue was con-
ducted at the Los Alamos National Laboratory
in New Mexico, the majcr nuclear research
laboratory in the United States, which s run by
the University of California for the Department
of Energy. The Army's original purpose was to

_explore ways of identifying organisms that

might have military uses, and NIM was inter-
ested in basic biological research, but Santa
Fé venture capitalist David Silver saw a com-
mercial opportunity and put together a com-
pany called Mesa Diagnostics to exploit its
product potential. The government granted
Mesa an exclusive license.

Silver was alerted to the existence of the
Los Atamos technology at a meeting the labo-

ratory sponsored several years ago to pro-
mote the commercial potential of its work.
Mesa then put together a very creative fi-
nancing package using $6 million from the
Prudential-Bache research-and-development
limited-partrership pool, and another $2 mil-
lion from state development funds, venture cap-
ital and & bank loan. The company turned
around and gave Los Alamos $4 million to

1o bring it to the next stage of product develop-
ment. That's $4 million in research funding the
government laboratory would not have if it had
not licensed its technology to Mesa.

The accessibility problem

Until recently, comparatively little was done to
make businesses aware of the existence of
such new technology. It was published, of
course, but in general it was swept into the
always-growing whirlpool of information about
new technology. As a result, U.S. companies
have, on the whale, taken littie advantage of a
trove of basic R&D developed at taxpayer ex-
pense—aithough Merrifield notes that “the
Japanese and everybody eise have been
blanketing this area and subsidizing its com-
mercial development.”

. An important part of the efiort to make
government-sponsored research more acces-
sible to private interests is the current
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restructuring of the National Technical Infor-
mation Service, NTIS, the world’s largest
database, is, in effect, a giant catalog of gov-
ernment research. Among its other functions,
NTIS publishes documents containing ab-
. stracts of new research sponsored by the
" federal government. Merrifield hopes that the
data can be reorganized to make it "not a
passive database but an active listing of de-
velopments that have specific industrial sig-
nificance.”

Taking the issue to Congress
But of even more potential vaiue to the private
sector—small business in particular—is the
present effort to broaden the scope of legisla-
tion intended to encourage the transfer of gov-
ernment-sponsored technology.

in 1980, Congress passed the Bayh-Dole
bill, which for the first time allowed small busi-
nesses and universities doing federally funded
work in their own laboratories to take owner-
ship of their research and even earn royaities

by licensing it. Last year Congress extended
Bayh-Dole, for the first time allowing a federal
lab the same privilege with the proviso that
royalties from licensing be returned to the lab's
treasury to fund further research. The exten-
sion was again sponsored by Sen. Robert
Dole (R-Kan.}, who seems to be everywhere
these days as he lays the groundwork for his
run for the White House in 1988.

The original intention of Bayh-Dole and its
subsequent extension was to create incen-
tives that would build bridges to the private
sector and broaden the usefulness of govern-
ment-sponsored research, creating new prod-
ucts and, perhaps, even new businesses. As
another technology specialist in the Depart-
ment of Commarce, Dr. Norman Latker, direc-
tor of federal technology management policy,
describes it, “The whole thrust behind this leg-
islation is start-ups.”

Going turther .

Congress has so far shown considerable re-
ceptiveness to the philosophy that lay behind
Bayh-Dole and its extension, which is that giv-
ing government-sponsored researchers incen-
tives for transferring their ideas to the private
sector and giving the managers of research
programs wider discretion in encouraging that
to happen will pay off for all concerned,

Two bills now being considered in Congress
would take this philosophy of decentralizing
technology management still further, but their
future on Capital Hill is less certain. The first,
$.64, would make law an executive order of

" 1983, which extended the rights and benefits

of Bayh-Dole to big businesses, in particular
to those that manage government labs, such
as the Oak Ridge, Tenn., nhuclear lab managead
by Martin-Marietta Corp.

The other legislative initiative, 5.65, gives
more authority to the managers of govern-
ment labs in dealing with the private sector.
Under S.65, government labs woulid be free to
arrange cost-sharing deals with private com-
panies to conduct further R&D. A more contro-
versial part of the bill is the proposa! that
government employees be rewarded for their
research with a portion of the royalties from
the licensing of theirideas. inventors in federal
labs, whether they work for the government or
under contract, would_be permitted a mini-
mum of 15 percent of the royalty stream.

Interested parties
It is likely that Congress will vote on the two
new bills sometime between now and next
Cctober. Of the two, 8,64 is likely to have the
more difficult time of it, since it is a bili that
brings advantages to big companies, which
are never the sentimental favorites on Capital
Hill that small businesses are.

However, 5.65 also has its opponents, hoth
in and out of government. A considerable
amount of opposition has come from patent
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attorneys within government agencies who, in
testimony before the House Committee on
Sclence and Technology, have objected on
principle that the government must maintain
control of its own technology.

Merrifield dismisses this opposition as the
tendency of bureaucracy to perpetuate itself,
saying rather biuntly that the real reason
federal patent lawyers resist the concept of
decentralizing the process of technology
transfer is that it threatens what he calls “their
sinecure for life” in various agencies.

“They really don't have anything to do,” Mer-

rifield says of the typical government patent -

lawyer. “Its a make-work job that they've de-
veloped for themselves.”

More important than that, he argues, the
present system of technology transfer has just

The typical government
patent is technology in
its incipient stage. It is
the early spadework of
product development.

not worked. “When you take ownership and
warehouse the technology in Washington,” he
says, "far from the government laboratories
where the work was done, there's a limited un-
derstanding of what the work was all about. You
impose an incredible bureaucratic process.”

Private-sector objections

A perhaps surprising source of opposition to
5.65 comes from certain private-sector inter-
ests. One such group is the Intellectual Prop-
erty Owners Organization, a lobbying group
composed primarily of the chief patent coun-
sels for major corporations. According lo its
executive director Herb Wamsley, 1PO sup-
ports the concept of decentralizing tech-
nology management but objects that allowing
inventors a portion of the royalties from the
licensing of their ideas would be a precedent
for legislation requiring similar schemes in pri-
vate industry. Furthermore, says Wamsley, re-
warding only the person designated as the
inventor of a technology ignores the practical
reality that in any research effort many people
can play important roles.

Wamsley claims that as $.65 is now written
this provision would not promote productivity
in federa! labs. IPQ's testimony in the House
evidently had some sympathetic ears, since a
staff redraft of the House version of the bill
would replace the provision allowing 15 per-
cent of royalties to inventors with flat cash
awards for creative research. The awards
would not be tied to the marketability of an

idea and could be given to researchers other
than the nominal inventors of a technology.

Merrifield calls IPO's objections "spurious,”
pointing out, for example, that private industry
has lots of ways to compensate an inventor,
not only with royalties but with bonuses or
salary increases. Government at present has
no such flexibility for compensating its re-
search people above and beyond their basic
salarigs. Besides, says Merrifield, referring to
his own experience managing R&D in the pri-
vate sector, “Industry could care less what
goes on in government.”

As for the formula for providing royalties, he
argues that opponents have misunderstood it,
saying that it allows the managers of govern-
ment research a flexible system of rewards. As
evidence that such a reward system can work,
he points to the experience of universities, where
creators of patented technology conmonly re-
ceive between 40 and 50 percent of royalties.

The outlook

Although the Department of Commerce has
taken a strong position in Congress in favor of
extending Bayh-Dole, Merrifield believes that
passage of the new biil has been slowed
because “up until now the Office of Manage-
ment and Budget has not been willing to put
the administration on the line, primarily be-
cause of these very disruptive tactics of the
patent lawyers, who've been feeding them
misinformation.”

However valid Merrifield’s characterization
of the opposition, it is likely that a vote on both
S.64 and 5.65 will come up in the next 12
months. The sense one gets is that, in one
form or another, both bills will make it through
Congress.

Merrifield is confident. One encouraging
sign, he says, is that the Japanese are repott-
edly “concerned that this technology pool will
dry up for them if we get this legislation through.”

An outsider in government

Merrifieid's confidence is understandable,
since on the whole he has had very good luck
with Congress since joining government four
years ago. For instance, the National Cooper-
ative Research & Development Act of 1984,
which permitted consortia of companies to
work together on major R&D projects, passed
unanimously in both houses in the final weeks
before Congress adjourned last year. When
he first came to Commerce, says Merrifield, “1
wouldn't have given you a nickel for the chances
of getting the antitrust laws changed.”

For most people, “glacial” is the adjective
that comes to mind first in discussing the
federal government’s capacity for action, but
"surprisingly,” says Merrifield, “things happen,
and they seem to happen more rapidiy than
you might expect.” [
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Chicago Univer;ity,
National Lab Seek
Profit From Ideas

* *

School, Argonne Set Venture
To Help Commercialize

Scientific Discoveries

By Frank E. JAMES
Staff Reporter of THeE WaALL STREET JuvRNaL

CHICAGO-The University of Chicago

said il created a joint venture with Ar- |

gonne Nationa! Laboratory to help com- ’

mercialize scientitic discoveries made at
the two institutions.

The formation of Argonne National Lab-
oratory/ University of Chicago Develop-
ment Corp., or ARCH, represents the first
time & national laboratory and its re-
search-university partner have teamed up
to commercialize their discoveries. The
University of Chicago operates Argonne as
a contractor for the U.S. Department of
Energy.

The move comes as the federal govern-
ment is trying to stimulate the transfer of
technology from federal laboratories to
private industry, The effort is a response
to the longstanding problem of mest gov-
ernment-lab discoveries not being com-
mercialized because of bureaucratic red-
tape or corporate apathy. Companies have

been unwilling to pursue such taxpayer-fi-

nanced discoveries because they haven't
easily been able to gain propriefary rights
to the patents. .

In 1984, Congress made it possible for
companies to gain title to discoveries stem-
ming from research at such labs as Ar-
gonne, although the law wasn't effective
untit July. And in legisiation Congress
passed last week, federal labs received au-
thority to set up cogperative research-and-
development pacts with businesses. The
legistation also calls for government re-
searchers whose inventions are licensed to
get 15% of license revenue or & fixed pay-
ment.

The university also said that Steven La-
zarus, group vice president of health-care
services for Baxter Travenol Laboratories
Inc., based in Deerfield, Iil., will head the
venture.

The university said professors and stu-
dents at its graduate school of business
will provide the venture with marketing
proposals and business plans for the new
technologies. Mr. Lazarus alse has been
appointed associate dean of the business
school,

Argonne, the first national laboratory
and one of the largest such laboratories,
does research in a variety of fields, includ-
ing nuclear and allernative energy. bio-
medicine, the physical sciences and the en-
vironment. Its annual budget is about $230
mitlion and it has 4,000 employees.

The joint venture will be financed by
the university and Argonne for its first five
years and will be self-sustaining after that,
the university said. Alan Schriesheim, Ar-
gonne's director, said in addition to the li-
censing of discoveries to businesses, the
venture will allow the partners to get eq-
ujty stakes in companies that may be
started to develop the partnership's
ideas.







Bill Aims to Ease Transfer of Technology

'F_m Federal Laboratories to Businesses - |

- By Tivotay XK. SMITH
Staff Reporter of Tue WaLt STREET JOURNAL

Clifford Hesselune's experience as a
U.S. governmen; sclentist was classic. He
did some research on 1oxins. published re-
sults tha: caught the eve of industrialists
WwIth & problem. and won & government ci-
tation for saving an indusiry.

The citation was the Third Order of the

Rising Sun, bestowed on behalf of the Em-
peror of Japan. in recognition of Mr. Hes-
seltine’s service 1o Japar's sov-sauce
brewing industty.
* The axpayer-funded research done in
the 706 or so federal laboratories should be
a rich mine of ideas that U.S. businesses
can develop wnto new technologies. But it
hasn't worked that way. Mos: American
companies shun the laboratones. and the
technology that comes out of them usu-
ally goes to foreign countrigs.

“Private compames do not take seri-
ously looking for new technology™ at the
federal laboratomes, says Clifford Lan-
ham, executive secretary of the Federal
Laboratory Consortium for Technology
Transfer, an ymbrella group.

P ws on Both Ends

- ransfer of technology from the
+ o U, _.vernment to corporations is rife
{ With problems on both ends. Finding and
! developing basic research at companies
| rarely commands a priority as high as
quarterly profits. And at the government
laboratories. red tape and legal obstacles
prevent most inventions with commercial
potential from ever getting out the door.

“The labs spend about $15 billion a
year'' on research. says Bruce Merrifield,
the Commerce Department’s assisiant sec-
retary for productivity. techrology and in-
novation. “'1 would sav that about 95% of
(their wark! has not been been available
for commercial development.'”

But that may soon change. A House-
Senate conference pane) vesterday com-
pleted negotiaions on a bill tha: would
make it easier for companies 1o explait
government research, primarily by remov-
ing administrative hurdles and giving labo
ratories incentives to commerciahze their
ideas. The legislation now goes tu the
House and the Senate for final votes. and
sources on Capitol Hill sav its chances for
passage are good.

“We see this as landmark legslation,™
Mr. Merrifietd savs. "I seems 50 obvious
and so much in the nationa’ interest.”

He angd other propopents of the bill ar-

fo—i-§é

gue that one reason the American tech-
nological edge has been slipping is that un-
like other countries, the 11.S. has been un-
able to narrow the gap between basic and
apphed research. That, they say. is why
the U.S. still wins plenty of Nobel prizes
but no lenger seems able to build a decent
aytomobile,

Congressional Action

Prodded by Congress, federa) labora-
tories have been trying to promote their
inventions in recent years, with varying
degTees of enthusiasm and success. A 1980
law required the laboratories to appoint
part-time officers to encourage technology
transfer. Another law passed the same
year permitted some laboratories—but not

L d E SEE this as
Wlandmark
legislation,” says &
Commerce Department
official. ‘It seems so
obvious and so much in

tt -ational interest.

all-to do cooperative research with out-
side entlties such as universities and small
businesses. And legislation in recent years
altows federal laboratories Lo get exclusive
rights to inventions and license them-—
keeping some of the revenue.

Still, the bureaucracy remains night-
marish, and progress has been slow. Glenn
Kuswa, technology transfer manager at
the Department of Energy’'s Sandia Na-
tional Laboratories in Albuquergue, N.M.,
describes the arduous journey an invention
takes from his laboratory to the market.
“It's checked for classification, and if it's
not classified, it's sent to the local DOE of-
fice to see if a4 search for licensing should
be made. Then it goes to Washington for
evaluation, and if it looks promising. we
write 2 disclosure. and it goes to a patent
attorney and gets sent off 1o the patent of-
fice. The end result is a patent that is
owned by DOE. If the inventor wants to, he

can ask for hicense rights.” Mr. Kuswa -

adds that from the time the inventor asks
for a license until the product is developed
is usually mare than a year.

bonil 5% Jewanal

N - ”
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And that's just one laboratory owned
by one agency; rules and procedures differ
at laboratories owned by the Defense De-
partment, NASA, the National Institutes of
Health and other branches of the govern-
ment. “'It’s going to take a while to turn
this dinosaur around,” Mr. Lanham says.

The new bill would grant blanket au-
thority to all federal laboratories to set up
cooperative research-and-development
agreements with businesses. It would pro-
vide money 1o expand a communications
system linking federal laboratories, giving
businesses centralized access to 2 smor-
gasbord of government research. It would
raise the status of technology transfer offi-
cers and make their positions full-time.
Perhaps most important, it wouwd reward
government researchers whose inventions
are licensed, requiring the laboratories to
give them either 15% of license revenue or
a fixed minimwn payment.

Optimism at Labs

Offictals at the laboratories are optints-
tic about the bill, *“There has been a slow
change, but now it almost looks like we
might be on an exponential change curve,”
Mr. Lanham says. )

But there are some problems that the
bill can't address. There is, for instance,
the basic difference in the cultures of sci-
entists and businessmen, Sclentists geper-
ally disseminate their findings as widely as
possible; businessmen keep information
secret to make money. “There is a feeling
that the growth of science takes place by a
vigorous exchange of information among
scientists, and anything that inhibits that
exchange is detrimental,” says James
Wyckoff, liaison officer for state and lacal
governmental affairs at the National Bu-
reau of Standards in Gaithersburg, Md.

And some of the agencies rumning fed-
eral laboratories fear that injecting a dose
of entrepreneurship couid divert re
searchers’ attention from larger national
goals and cause laboratories to compete
with one another, “The question is: What
is the mission of the labs? Is it to de
velop near-lerm technologies for develop
ment, or to focus on long-term research,
national security and so forth?” says Vid
Beldavs. executive director of the Technol-
ogy Transfer Society, Indianapolis.

i .
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Since a 1983 report of the White House Science Council recommended-strengthehing
the role of Federal laberatcries in America’s R&D, progress in transferring technoiogy
has ranged from impressive to modest. Congress is accelerating the action.

Paul A. Blanchard and Frank B. McDonald

About 400 research facilities officially
classified as Federal laboratories’ em-
ploy nearly 185000 of the nation’s
scientists and engineers and account
for roughly $18 billion per year—a
third of all Federal R&D funding in
fiscal 1985, Most of this support went to
a relatively few large centers devoted
.to energy and weapons research, high-
‘mergy physics experiments, medical
programs and space science and explo-

" ration. Besides the multipurpose na-

tional labs such as Sandia, Argonne,
T.0s Alamos and the National Bureau of
Standards, which perform a broad
range of R&D activities, the full roster
includes a diversity of installatioms,
including the Boll Weevil Research
Laboratory; the National., Radio As-
tronomy Observatory; the Insect At-
tractant, Behavior and Basic Biology
Center; the FBI Laboratory; and even
the National Zoo. Despite the contribu-
tions of the Federal labs, how they can
enrich the nation’s R&D enterprise
with “public technology” has been a
subject of concern in Washington for
decades.

One recent study of the preblem was
conducted by a panel of the White
House Science Council. After a year-
long review, the panel, headed by David
Packard, chairman of Hewlett-—Pack-

Paul A. Blanchard served as Executive Study
Marager of the OSTP Working Group on
External Interactions, which reviewed how
Federai laboratories are carrying out the White
\House Science Counci’s 1983 recommenda-
llons Frank B. McDonald, who was chairman
of the working group, is Chief Scientist of
NASA,
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ard Co and former deputy secretary of

the Defense Department, issued a
slender report® in 1983 that ‘spoke to
issues relating to the management of
the laboratories—their missions, fund-
ing and personnel systems. But .of
greater importance, the report called
for increased interaction between the
laboratories and commercial firms to
make the labs “more responsive to
national needs.” The Packard report
accused some of the labs of working
without clear purpose and contributing
inadequately to the nation’s good. The
Packard panel recommended that the
size of each lab be “allowed to increase
or decrease (to zero if necessary) de-
pendmg on mission requirements,”

guing that “preservation of the lahora-
tory is not a mission.” What the labs

needed to do was develop more alli- .

ances with universities and corpora-
tions and simplify government procure-
ment procedures, the report stated.

Such recommendations were not sur-
prising because the panel had been
instructed at the outset by George A.
Keyworth II, who was then the Presi-
dent’s science adviser and director of
the White House Office of Science and
Technology Policy, to ask whether the
nation gets an adequate return on the
taxpayer’s investment in the Federal
labs and whether the labs are helping
to stimulate the country’s industrial
competitiveness.

_White House concern with these
issues was also expressed in President
Reagan’s suggestion of a Department of
International Trade and Industry and
his appointment of the Commission on
Industrial Competitiveness in 1983 (see

‘box, page 45). Congress, for its part, is

alsotaking increasing notice of the way

-government-funded R&D is translated

into the commercial enterprise—most
pointedly, the conditions under which
Federal labs contribute best to new
goods and services that are likely to
benefit the country’s world trade. In
the current session of Congress no
fewer than four bills have been intro-
duced, in the nature of amendments to
or substitutes for the 1980 Stevenson—
Wydler Technology Imnovation Act
(P.L. 96-480), to improve the transfer of
technology from Federal labs and to
promote commercialization.

Prior to the Stevenson-Wydler Act,
Federal agencies were not explicitly
required to engage in technology-trans-
far activities, with the sole exception of
NASBA. The Stevenson-Wydler Act
directs the agencies *to ensure the full
use of the resuits of the nation’s Fed-
eral investment in research and devel-
opment.” Todo this, the law creates an
elaborate procedure: It calls for each
Federal lab to set up an Office of
Research and Technology Application
to identify ideas and technologies with
commercial potential. Once found, in-
formation about those concepts is to be
sent to a newly organized Center for
the Utilization of Federal Technology
at the Commerce Department’s Nation-
al Technical Information Service.
NTIS is responsible for collecting and
disseminating information about Fed-
erally funded R&D to possible users.
However, NTIS has little experience or
interest in technology-transfer mat-
ters, particularly as these involve li-
censing and royalties, and Congress has
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not provided funding to the agencies for
establishing or operating research and
technology applications offices at the
labs. :

The bills introduced in the current,
99th Congress are intended to correct
the Stevenson-Wydler Act and stimu-
late more technology transfer. Hear-
ings on the proposed legislation were
held in the House last May and the
Senate in August. As recenily as 18
November, another bill, H.R. 3773,
championed by the House Committee
on Science and Technology, was
dropped into the hopper with biparti-
san blessings. The measure is working
its way through Congress with unac-
custorned support and speed (see box,
page 47). '

Obviously, a sea change of sweeping
significance has occurred since the
Packard report. So much has hap-
pened, in fact, that even the conclu-
sions of the working groups established
by OSTP to assess the response by
Federal agencies to the Packard report
may be so much flotsam and jetsam
amid the new currents. The findings of
those working groups were released in
the summer of 1984 as a progress
report® This article originally was
intended to discuss the conclusions of
the Working Group on External Inter-
actions, which examined the relation-
ships of the Federal laboratories with
universities and industry. K now in-
cludes later developments. '

Lab research, Federal style

The Federal laboratories are essen-
tially a post-World War II pheno-
menon, though the Agriculture Depart-

ment’s extension service was founded
in the 19th century. The agricultural
extension service has provided a wide
variety of educational, research and
technical programs that have heiped
make America’s farmers the world’s
most productive. Agriculture’s labs
and those organized by other agencies
were originally founded to carry out
well-defined missions or to take on
specific sets of tasks and responsibili-
ties. Over the years, however, research
programs have changed substantially
at many of these installations.

As the labs have grown in size, cost
and function, their significance to
science and technology has increased
apace. Since World War II they have
been the recipients of a sizable propor-
tion of Federal R&D funds. For the
record, annual Federal oqutlays for
R&D programs, which stood at about
$100 million in the late 1930s, in-
creased to $10 billion by 1962 and
reached about $52 billion in 1985. The
Federal laboratories account for about
one-third of current government out-
lays for R&D. . .

Consider the returns to the nation of
just one of them—the Naval Research
Laboratory, founded in 1923 at the
suggestion of Thomas Alva Edison.
From it have issued an array of
achievements, including radar, sonar
and Teflon as well as synthetic lubri-
cants for aircraft engines, rocket
probes of Earth’s atmosphere and mag-
netosphere, and several cardiac instru-
ments. Last year NRL registered its
3000th patent, and last October one of
its 1700 scientists, Jerome Karle, won
the Nobel Prize for chemistry.*

Microwave antenna, constructed indoors
at the Nationai Bureau of Standards in
Boulder, Colorado, provides calibration of
far-field satellite antennas and phased-
array radar stations. NBS provided the

design for computer programs for this .

technology to 18 different US corporations |
and government agencies.

Another Nobel laureate working in a
Federal laboratory is Rosalyn Yalow.
For her work on human hormone
chemistry, performed at the Veterans
Administration research center in
Brooklyn, she shared the prize in medi-
cine in 1977. The National Institutes of
Health boasts four Nobel laureates—
Marshall W. Nirenberg (1968), Julius
Axelrod (1970), Christian Anfinsen
{1972} and D. Carleton Gajdusek (1976).
The Department of Energy and, before
it, the Atomic Energy Commission
have had a peculiar relationship with
scientists. Most of them have been
engaged at the labs through their
respective universities; thus, they are
not considered Federal employees. But
as members of DOE-supported research
centers, Ernest O. Lawrence, Edward
McMillan, Luis Alvarez, Burton
Richter, Glenn Seaborg and other No-
bel Prize winners add to the luster of
Federal labs.

Efforts by the government to ensure
that the nation is receiving an optima)
return on its investment reach .bac{

i
/

more than two decades. In 1962 Presj-.._.

dent Kennedy, concerned about the
growth of spending for Federal R&D,
asked David Bell, then director of the
Bureau of the Budget, to lead a cabinet-
level study of the laboratories in the
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mission agencies. The Bell report®
called for reforms that were to become
familiar themes in later years: The
~rencies needed to support world-class,
#ting-edge research in their labs;

‘. _saboratory directors needed to have

more discretionary authority, along
with relief from the burdens of exces-
sive review and supervision by the
agencies; and salaries for key laborato-
ry scientists, engineers and technicians
needed to be raised to attract the ablest
peaple. '
Several other advisory bodies en-
dorsed these recommendations in a
series of reports during the 1970s. The
reports bore such stirring titles as
Power to the States: Mobilizing Public
Technology, Intergovernmental Uses of
Federal R&D Centers and Labordtories,
Public Technology: A Tool for Selving
Netional Problems and Action Now:
Partnerships—Putting Technology to
Work. Among the options proposed in
these reports were technology transfer
from the Federal laboratories to state
and local jurisdictions and to various
.public and private cooperative ven-
tures, with the aim of speeding up the
introduction of commercial products
and techniques.
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This theme had important adher-
ents. In an address to Congress on
science and technology in March 1972,
President Nixon announced a new ef-
fort to improve the nation's economic
well-being and quality of life.” He called
for partnerships among Federal labs,
state and local governments, indus-
tries, universities, and other research
organizations to apply Federally spon-
sored R&D to civilian needs. In his
statement, Nixon said, “Federal re-
search and development activities gen-
erate a great deal of new technology
which could be applied in ways that go
well beyond the immediate mission of
the supporting agency.”

Cooperative programs

Partly in response to Nixon’s speech,
the National Science Foundation estab-

lished RANN (the Research Applicable

to National Needs program), as well as
the Intergovernmental Science and
Public Technolegy and Community
Technology Incentives program. None
of these has withstood the test of time.
. One of the more promising programs
promoting the use of government-
backed R&D for product development

in the commercial world is the Federal

L

y Vertical-axis wind
turbine, neglected for
nearly 50 years, based
on a design called a
troposkien {from the
Greek word meaning

““turning rope™) first
proposed by a French
inventer, B, J. M.
Darrieus, is under
development at Sandia
Laboratories as an
alternative energy
source. Though
laughed at as “egg
beaters," the turbines
offer advantages over
standard horizontal- -
axis technology
because they operate
at ground level, adjust
to wind shifts and can
be built more cheaply.

Laboratory Consortium for Technology
Transfer. The consortium was orga-
nized in 1971 by 11 Defense Depart-
ment laboratories to help move tech-
nology developed specifically for DOD
to local governments and commercial
companies. By 1974 it had expanded to
include labs from other agencies, and
since the enactment of the Stevenson-
Wydler Act the consortium has consist-
ed of almost 300 Federal labs from 11
different agencies. Part of the consor-
tium’s success is attributable to its
unique structure. The act requires the
lab directors to name research and
technology application officers, who, as
members of the consortium, seek to
encourage transfers. In testimony be-
fore the House Science Research and
Technology Subcommittee last May,
the efforts of these lab technology-
transfer officers were characterized as
often limited, tentative and uneven.
Witnesses said a smoothly operating,
systematic technology-transfer process
requires greater resources and commit-
ment than the ed hoc consortium and
the lab people have been able to mus-
ter. For this reason alone, supporters

of pending bills in Congress sought to

place the consortium in NSF, thereby
giving it legal authority, funding stabil-
ity and manageinent structure.

The latest reexamination of the Fed-
eral laboratories dates from the ap-
pointment of Keyworth as the Presi-
dent’s science adviser in May 1981, As
a former leader of the Physics Division
at Los Alamos National Laboratory,
Keyworth had encountered firsthand
many of the problems and issues facing
the laboratories. When Keyworth ar-
rived in Washington, a major review of
nine Department of Energy multipro-
gram laboratories was already taking
place. The ensuing report® by the
Energy Research Advisory Board in
1982 clarified the roles of the DOE
facilities and recommended steps to
increase inferactions with external
groups to promote technology transfer
to the private sector.

Packard panel sets the stage

Early that same year Keyworth com-
missioned a more broadly conceived
review of the Federal laboratories and
selected Packard to head it. The Pack-
ard report did not advocate the whole-
sale transfer of Federal laboratory
programs to private industry, as some
observers had expected it would, in

_keeping with the Reagan Administra-

tion's philosophy. Instead, the Packard
panel icok pains to define the R&D
roles appropriate to the laboratories,
going on to make recommendations
consistent with the missions and func-
tions of Federal research centers.
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A Presidential panel argues for R&D partnerships

Coiy weeks after the Packard report reached the White House, President Reagan
appaointed a 30-member Comimission on Industrial Competitiveness under the chairman-
ship of John A. Young, president of Hewlett-Patkard. Its purpose was to identify how.cor-
porate America might more quickly and easily translate scientific research and technolo-
gical innovation into commercial products, services and manufacturing processes and to
recommend government polici€s to improve the nation’s competitive position in world
markets. The commission’s report, Global Compstition: The New Realily, tecognized,
among its many observations and conclusions, that US industry must make optimal use of
the research capabilities and research results within Federal laboratories.

“One way is to increase A&D cooperation between Federal laboratories and specific in-
dustries,” states the report, released last February by the Commerce Depariment. “Asa
result of discussions in this committee, the Office of Science and Technology Policy is

_ leading an effort that has brought together national laboratories with expertise in

materials scignce and the steel industry to generate leapfrog technology applicable to
steet production.” Steel is an industry that has been particularly plagued by the absence
of innovation. Not coincidentally, the onty government member of the Young commission
was George A. Keyworth i1, OSTP’s directar, who instigated the “steel initiative.” "It is
hoped this pilat effort will stimulate additional cooperative research between Federal
laboratories and other industries that might benefit from Federal research,” the report
states. - :

The {rouble, as the Young commission sees it, is that “government-funded. mission-
oriented R&D,” as practiced in the Federal labs, “is not a major contributor to indusiry’s
ability to innovate and produce.” For almost two decades after World War I, says the
Young report, government agencies and laboratories abetted the commercial develop-
ment of such prime innovations as computers, semiconductors and jet aircraft. “Today,
however, industry has long surpassed the government as the main source of technolagi-
cal innovation, and the government has increasingly become a net user, not a provider, of
industrial technology,” the report argues.

Indeed, among its recommendations the Young report urges that nondefense Federal
agencies require the labs to foster industriai competitiveness through their R&D and that

_a cabinet-rank Department of Science and Technology be created to “transform the
current, fragmented formuiation of policies for science and technology .. . and improve

the management of Federal R&D in laberatories and agencies™ under its jurisdiction.

~JAWIN GOODWIN

1

Among seven basic’ laboratory roles,
the panel concluded, are the obliga-
tions to “build and manage large mul-
tiuser technical facilities and encour-
age industry and universities to use
them,” to “contribute. .. to the educa-
tion of scientists and engineers in
applied research” and to develop com-
mercial products “only when that work
has industry cooperation and is directly
related to the laberatory’s unique capa-
bility.” Noting that these roles are
intermediate between those of univer-
sities and industry, the Packard report
went on to urge the laboratories, uni-
versities and industry to “fulfill their
proper roles and complement one an-
other, so that the research contributes
to US leadership in technologies and
products.”

Nothing in the report’s recommenda-
tions startled those familiar with policy
issues relating to the labs. Apart from
proposals to create a separate person-
nel system for the laboratories and to
provide multiyear funding, there was
nothing even controversial in the rec-
ommendations. Some crities . main-
tained that the report added little new
or useful to the national debate about
the future of the laboratories. Indeed,
the recommendations of the Packard
report are similar to those made in the
Bell report more than 20 years before.
Both sets of conclusions, then, tend to

reinforce the verdict that the Federal-

labs offer an exceptional source of R&D

for commercial technologies.
Keyworth saw to it that the Packard

study was followed immediately by a

second inquiry designed to emphasize

the report’s recommendations and to
gauge the responses te those recom-
mendations by Federal agencies. Thus
in August 1983, only a month after he
had been briefed on the Packard recom-
mendations, President Reagan directed
OSTP and the Office of Management
and Budget “to lead an interagency
effort to respond to the central thrust of
the report.” During the spring of 1984
four working groups éxamined what
progress the agencies and their labs
had made in implementing the Pack-
ard recommendations. The groups
compiled detailed status reports of the
actions taken by all major Federal
agencies. Accordingly, the sections of
the overall progress report treating
laboratory missions, personnel, fund-
ing and management deal largely with
issues internal to the Federal govern-
ment. '

The issues considered by our Work-
ing Group on External Interactions, by
contrast, involve universities and in-
dustry and may in that sense be consid-
ered of wider public-policy interest.
The working group’s assignment was
not without its challenges. First of all,

the Packard report is brief—only 12
pages long, apart from the summary
and appendices—and consequently of-

fers little or no detailed guidance i

carrying out its recommendations. Th:

working group also needed to interpret-..

the recommendations in the light of the
differences observed between the ways
the laboratories interact with the uni-
versities on the one hand and with
industry on the other. A third chal-
lenge arose from the disclosure, follow-
ing the completion of the Packard
report, of several irregularities in mili-
tary procurement, such as $670 toilet
seats for the Navy and $7000 coffeepots
for the Air Force. Such cases threat-
ened to affect Federal procurements
generally.

Finally, the working group had to
confront the great diversity of the
Federal laboratory system itself. Asa
practical matter, the working group
sought first to understand the funda-
mental features of external interac-
tions of the most successful and produe-
tive laboratories, with a view toward
framing recommendations applicable
to the larger number of FPederal labora-
tories. Although the working group
consulted other reports dealing with
external laboratory interactions, it
found that the goals and recommenda-
tions enunciated in the Packard report -
were themselves the most useful poiny/

of departure for the task at hand. '\._\w/’

Access to Federal labs

The Packard report recommended
that Federal laboratories “should en-
courage much more access to their
facilities by universities and industry.”
While industrial R&D firms perform
some basic research and also develop
military hardware, their main func-
tions are o create, provide and sell
useful products and services. It follows
that the main reason to make laborato- -
ry facilities available to industry is to
promote commercial development.

By contrast, access to the Federzal
iaboratories by universities is likely to

- contribute fundamentally to strength-
ening a complementary relationship.
Both laboratories and universities are
committed to the search for an under-
standing of basic physical phenomena.
They share needs for improved state-of-
the-art research instrumentation, for
instance. Moreover, laboratories are
almost entirely dependent upon uni-
versities for the training of their man-
agement, administrative, scientific and

technical staffs. Assistance to univers® -

ties—and, more broadly, a strong int -
action with educational institutio.
generally—therefore is in the self-in-
terest of the laboratories, as well as in
the national interest.
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The working group found that imple-
mentation of the Packard recommen-
=dation for greater access to laboratory
facilities has been widespread. Some
~ Federal laboratories, such as the Na-
tional Bureau of Standards, are re-
nowned for their long tradition of
providing access to external groups.
Indeed, the record of achievement is
impressive, Take the case of NBS’s
Automated Manufacturing Research
Facility, which has been helping to
develop the factory of the future with
dozens of major industrial firms. NBS
provides a test hed for both hardware
and software systems—among these,
robot vision devices that direct robot
arms electronically, laser position-mea-
suring devices that enable computers
to direct tooling operations, instru-
ments for detecting changes in sonic
signatures that can anticipate drill
failures, and near-field microwave an-
tennas that simplify measuring and
calibrating far-field -radiating charac-
teristics for satellite antennas and
phased-array facilities.

- Another instance of laboratory-in-
dustry partnership is taking place at
Keyworth’s suggestion: Argonne Na-
tional Laboratory is forming an R&D
venture with US Steel, Armco, Bethle-
- hem, LTV and National Steel. The

“ plan is for steel-company scientists and

/engineers to work alongside lab re-

searchers developing new technologies
to replace obsolete coke ovens and blast
furnaces. Electromagnetic casting
may be one way of improving products
while cutting costs. The Argonne pro-
ject is fundamental to -Keyworth’s
“steel initiative,” whose goal is to
develop “leapfrog technology” that wiil
not only help restore the industry’s
badly eroded position in world markets
but also place it well ahead of foreign
competitors. The idea is to develop
generic technologies that the entire
industry will share. .

. -Soon after the steel project was
proposed, Keyworth asked the national
laboratories to identify ongoing or
planned research that might benefit
other ailing industries. Argonne sug-
gested that its development of an adia-
batic ergine could help the farm-ma-
chinery industry. Soon afterward Cat-
erpillar and John Deere Co spoke to
laboratory officials about setting up
some sort of research project in ad-
vanced engines, electronic controls and

continuously variable transmissions. .

Unilike the steel initiative, the off-road
equipment project will attempt to deve-
lop specific products rather than basic
technology.-

Increasingly, Federal labs are spawn-
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ing grounds for new-technology ven-
tures. In the 35 peacetime years of the
Qak Ridge National Laboratory from
its origin in the Manhattan Project of
World. War II until 1980, some 20
companies were launched with technol-
ogies developed by the lab. In the next

four years, between 1980 and 1984,

more than 30 spinoffs led to the forma-
tion of new companies.

Several venture-capital - comnpanies
have been founded on R&D produced in
Federal labs. For example, viruses and
bacteria have been identified in min-
utes, rather than the days or weeks
needed with existing metheds, by a
technique involving laser beams devel-
oped at Log Alamos in a project funded
by the National Institutes of Health.
Just as the lab set out to find companies
that might want to acquire the new
process, 2 Chicago venture capitalist
happened to visit Los Alamos, seized
upon the concept and raised endugh
money to develop a commercial proto-
type. He then organized a company,
Mesa Diagnostics, with an exclusive
license to market the technology.

The Solar Energy Research Institute
has developed two prototypes of insu-
lated glass—one using coatings that
reflect heat and cold, the other using a

vacuum rather than an inert gas

between panes. Vacuum-insulated
double-glazed windows, according to
SERI, improve thermal insulation by a
factor of 10 over conventional double-
panel windows. SERI is now working
with several companies interested in
such technolegies. SERI has also devel-
oped a technique for producing contin-
uous ribbons of silicon for making
photovoltaic cells. Exclusive license
for the process has been granted to
Arthur D. Little Enterprises, which is
about to announce a fabricator for the
ribbons. ‘
The primary reason for such progress
is easy to identify: Provision of access
to facilities lies almost entirely within
the jurisdictions and the means of the
laboratories themselves, Given the

freedom to act without the need for

agency reviews, authorizations and ap-
provals, laboratory directors and man-
agers can rapidly and effectively pro-
vide the access envisioned by the Pack-
ard panel. There is still room for
improvement, however. Many Federal
laboratories have programs to promote
personnel exchange, but the flow of
laboratory scientists and engineers into
educational settings remains weak.
Some career laboratory staff members
may spend 30 years or more within the
same walls, never to refresh or upgrade
their education or training at external

institutions. In addition, much more
could be done to bring students and
faculty into the laboratories, where
they would perform research in the
national interest while simultaneously
furthering their education and exper-

ience.

Many laboratories have attempted to
hire more students and faculty but
have been thwarted by the current
system of quotas on “full-time-equiva-
lent” employees. These personnel ceil-
ings are intended to control the growth
of Federal agencies. In practice, how-
ever, the full-time-equivalent quotas
force leboratory managers to choose
between temporary student and faculty
hires, on the one hand, and retention of
permanent laboratory staff on the oth-
er. At the least, the working group

" concluded, student and faculty hirings
should be exempt from such quotas. -

Additional interchanges of personnel
between laboratories and universities
are also desirable at the senior leve].
Even if other circumstances are favor-
able, however, differences in pension
benefits can work against such appoint-
ments. These impediments should he
removed, the working group agreed.
The foregoing conclusions led the work-
ing group to offer recommendatlons of
its own:

» Collaborative relationships with
educational institutions should be in-
corporated into the laboratory mission.
» Programs to provide students and
faculty with opportunities o work in
z‘gderal lahoratories should be expand-
» Student and faculty job positions at
government-operated laboratories
should be exempt from full-time-equi-
valent personnel quotas.

» Programs to increase interchanges
between university and laboratory per-
sonnel should be strengthened, particu-
larly these that bring permanent labo-
ratory staff to university and dther
educational seftings.

» Legislation should be sought to per-
mit retention of pension benefits for
scientists and engineers who move
between Federal laboratories and uni-
versities.

R&D interactions with industry

The Packard report recommended
that R&D interactions between Federal

"laboratories and industry “should be

greatly expanded by more exchange of
knowledge and personnel, collabora-
tive projects, and industry funding of
laboratory work, provided an oversight
mechanism is established to prevent
unfair competition.” The R&D interac-
tions referred to, of course, are two-way
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A bill for Federal labs gains speedy action

Zow legislative bills have won so much poiitical support as quickly as H.R. 3773.
introduced in the House of Representatives on 18 November by more than a dozen

members, including Don Fugua, the Florida Democrat who heads the Committee on .

geiance and Technology, and Robert Michel, the lllinois Republican who is House
minarity leader, and incorporating parts of three other bills, it would amend the
Stevenson-Wydler Technology Innovation Act of 1980 by authorizing government-
operated laborataries to enter into joint R&D agreements with states and localiies or
carporations and universities. On 9 December, the measure was approved unanimously
in the House and went to the Senate, where it is championed by the majority leader, Rob-
ert Dole, a Republican from Kansas.

Among its provisions, the bil requires the agencies to establish cash-award programs
as incentives for Federal labs and their workers to produce discoveries and inventions
that may be commercialized, The bill omits the most controversial issue of other
proposed legislation: It does not require that government inventors get “at least 15%" of
the royalties on any development licensed for commercial use—a reward farmula that
some, both inside and outside of government, fear may change the nature of much
Federal laboratory work from basic studies to shori-term research with potential
commercial value. H.R. 3773 gives lab directars great flexibility to use the royallies or

other income derived from inventions at their labs to reward their staff people ds weil as to -

spend such money for a variety of purpeses, including advancing scientific exchanges
among dovernment-cperated labs and educating and training workers.

H.A. 3773 would also institutionalize the Federal Consortium for Technology Transfer,
placing it in the Nationai Science Foundation. If the bill becomes law, the consortium,
which now operates ad hoc within some 300 Federal labs to help move R&D into the
wider world, would develop guidebooks, conduct seminars and serve as a clearinghouse
tor requests from states, businesses, universities and other private parties to foster

technology transfer.

—IRWIN GOODWIN

in nature. Industrial experience, re-
search results and management tech-
niques might profitably be transferred
in many instances to Federal laborato-
ries.
scientists and managers need to partici-
pate more fully in the initial planning
of laboratory research programs.

The primary thrust of the Packard
panel’s recornmendation, however, lies
in the opposite direction—the transfer
of technology developed in the Federal
laboratories to business and industry.
This view is shared by Congress, as
evidenced by the Stevenson-Wydler
Act and the bills now before it. The
working group was impressed by the
large number of instances of technolo-
gy transfer already on record. We have
referred to only a few in this article.

The group nevertheless agreed with the -

Packard panel that Federal laborato-
ries could do even more to transfer
technology to the private sector.

Renewed efforts in this direction are
required by the growing dependence of
US industry on technology, the world-
wide challenge to US industrial leader-
ship and the ever-increasing sophistica-
tion and rate of development of tech-
nology itself. Progress toward
transferring technology to industry has
been less widespread and more uneven
than progress toward greater access to
lab facilities.

First of all, technology transfer is an
inherently difficult process: It requires
development of the technology itself,
advancement of the technology to a
stage permitting practical application
and recognition by both the developer

At the very least, industrial

and potential user that a transition can
oceur (which itself assumes effective
contact and communication between
the two parties). Another set of diffi-
culties arises from legal and policy
issues lying outside laboratory jurisdic-
tion and control-—for example, the
features of enabling legislation and,
especially, Federal patent policy.
Many bf these issues are now being
considered by the Department of Com-
merce, which has the chief responsibil-
ity for -implementing the Steven-
son-Wydler Act. Additional helpful
proposals have been prepared by the
Department of Energy in response to
the ERAB report. These two currents
of activity, together with the influence
of the Packard report, appear to have
produced a renewed commitment to

technology transfer in most Federal

agencies. The working group offered
recommendations of its own to speed
thiz process:

> Agencies and laboratories should
promote means by which US industry
can participate in identifying the na-
tion’s basic research needs.

P The transfer of technology to private
industry should be incorporated into
the laboratory mission so as to provide
management focus and a positive envi-
ronment for this work.’ Laboratories
should involve industry in technology
planning at the earliest appropriate
time, strengthen techniques to deter-
mine the commercial potential of new
laboratory technology, and obtain mod-
est additional funds to facilitate the
spinoff of laboratory technology.

» The authority of the laboratories

should be extended to permit them to
enter into a wide variety of cooperative,
research projects and to allow them to™
provide an incentive program for labo-
ratory inventors.

» The authority of government-owned,
government-operated laboratories
should be extended to allow them to
grant patent rights in existing or fu-
ture inventions to industry, universi-
ties or nonprofit organizations.

» Organization incentives and train-
ing programs should be developed at
the laboratories to promote technology
transfer and the commercialization of
laboratory research results.

» The Federal government should en-
dorse the granting of patent rights in
advance to all laboratory contractors.
» Guidelines should be established
concerning the transfer of technology
from Federal lahoratories to foreign
organizations.

» The Department of Commerce
should draft proposals to ensure that
implementation of the foregoing rec-
ommendations does not result in unfair
competitive practices by the Federal
laboratories.

e

A little perspective on these recom- -

mendations is in order.
warking group concluded that industr;

should be brought into the process o.
technology transfer at the very begin-~
ning, when basic research needs at the
laboratories are initially identified.
Some laboratories appear to be making
good progress toward this objective
through use of advisory bodies whose
members include industry representa-
tives.

Second, it seems essential to make
technology transfer part of the labora-
tory-mission statement in those cases
in which this has not already been
done. - .

The next four working-group recorm-
mendations offer more specific sugges-
tions to speed technology transfer. As
a practical matter, stronger incentives
are needed for both partners in the
technology-transfer process, but espe-
cially for industry. The working group
benefited from the studies of both
ERAB and the President’s Commission
on Industrial Competitiveness’ in this
connection.

Moreover, the working group recog-
nized an acute need for guidelines on
the transfer of technology to foreign

crganizations, particularly in areas.

that affect the nation’s internation;

First, the .

7

N

competitive position. A balanced, tw'\m_

way transfer is required, and knowl-
edge gained from foreign organizations
should be exploited to this nation's
advantage.
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Finally, the working group noted the
need for procedures to preciude unfair
competitive practices-—a danger identi-
fied in the Packard report.

Slmplifying Federal procedures

The Packard panel recommended
that contracting by agencies and labo-
ratories of universities and industry to
conduct research and development
“should be encouraged by simplifying
the necessary Federal procurement
procedures. The procurement process
should give laboratory directors
greater flexibility in contracting.” The
report . reflects the widely held view
that Federal labs would contract out
more R&D work if it were simpler to do

so. The working group concurred with .

this conclusion.

The Federal procurement process
now requires some 135 000 employees
to handle transactions through 1600
offices. Such transactions were gov-
erned through 1983 by 6300 pages .of
regulations. Fortunately, there is hope
for progress in the form of a recent and
thorough study of Federal procurement
regulations by the National Academy
of Public Administration. The recom-
mendations advanced in the academy’s
report® appear to enjoy the widespread
support of Federal procurement execu-

- tives and to offer the best available

approach to continued, systematic
progress in this area. Accordingly, the
working group concluded that it could

- do no better than to bring greater

attention to the academy’s findings.
The action required would be govern-
ment-wide and enormously complex.

Because revision of Federal procure-
ment procedures lies entirely beyqnd
the control of individual laboratorics,
and largely beyond control of the agon-
cies themselves, only modest progross
has been made since the Packard ree
port. To make matters worse, the
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working group discovered that other
factors can restrict the numbers of

external contracts awarded by Federal

laboratories. Poor management prac-
tices, such as an internal laboratory
requirement for many levels of review
and approval, can constitute a major
barrier to the contracting process. On
the other hand. laboratory directors
and managers may often have quite
legitimate reasons to retain significant
fractions of R&D work in-house., In
some cases, laboratories may be re-
quired by parent agencies to provide

direct R&D support for regulatory pro- -
cesses. In others, directors may need to -

maintain a2 minimum level of expertise
in various scientific and technical
fields, simply to ensure that they can
continue to be intelligent buyers of
additional support services in those
fields. - These points need to be more
widely understoed by support contrac-
tors, who are apt to perceive the
complexity of the procurement reguia-
tions as the sole cause of frustration or
delay. .

As it happened, a second major
procurement issue arcse during 1983,

- after the Packard report had been

completed: the drive within the Federal
government to foster greater cornpeti-
tion among bidders for contract

awards. This concern stemmed from

accounts of irregularities in military
procurements. By the time the work-
ing-group study was under way, this
issue had nclipsed interest in the com-
plexity of the procurement regulations
themselves, In reaction, Congress be-.
gan to conuider legislation designed to
restrict accaptance of unsolicited con-
tract projumals and discourage award
of ‘sole-sunrce contracts—measures
that could veriously impede the pro-

curement vl husic research results from
university yroups, )

‘The effurt, 15 broaden procureme.nt'

Automated-manutfacturing research at
NBS. This device measures surlace
roughness: The semicircular array
contains 87 sensors that monitor the light
from a He—Ne laser scattered by the metat
surface being tested.

competition had actually started some-

" what earlier. For example, P.L. 98-72

was enacted in 1983 to improve small-
business access to Federal procurement
opportunities. This law requires that a
proposed procurement of $10000 or
more be publicized in the Commerce
Business Daily, with eight exceptions,
one of which covers a ‘“‘unique or

~ innovative unsolicited research propos-

al, the publication of which would
disclose original or innovative re-
search.” The working group learned,
however, that this vital provision was

_ being unevenly interpreted. Some pro-

curement officials were choosing to
require that all university proposals be
advertised, arguing that they could not
be expected to determine whether a

‘given proposal was “unique and inno-

vative” or not.
- The danger of this development was

-compounded by various Congressional

proposals during 1983 that would have

‘treated the procurement of basic re-

search essentially on a par with mili-
tary hardware' acquisitions, It ap-
peared to the working group that the
benefits of peer review, long used to
weigh the value of proposals for basic
research, were being overlooked in the
debate on competition in procurement.
Peer review is certainly a form of
competition—-albeit not the price com-
petition appropriate to military hard-
ware procurements—and this point
needed to be made and understood
more widely. Finally, the working
group could not ignore the increasing
delay between proposal submission and
contract award observed in Federal
agencies, even though the Packard
report did not mention this problem

-explicitly. A fundamental timetable

for basic university research is set by
the academic calendar and the pace of
graduate-school training. Significant
progress on a research problem must
usually be made within a matter of
months. Such research cannot be sus-
tained if the time required for a deci-
sion on awarding, rejecting or renewing
acontract stretches to a year or beyond,
as is now often the case.

Here, then, is how the working
group's own recommendations stood at
the conclusion of its task in May 1984:
» The Federal government should con-
tinue to support the 1983 recommenda-
tions of the National Academy of Pub-
lic Administration, which are aimed at
a systematic reduction in the complex-
ity of Federal procurement regulations.

=S




I Legislation and executive orders de-
signed to increase competition for Fed-
eral contract awards should also pro-
tect the procurement of innovative
basic research.

I» The peer-review system should be
defended as a form of selection appro-
priate to the procurement of basic
research, meeting the concern for com-
petition in procurement.

I All agencies should adopt the objec-
tives of the National Science Founda-
tion for the funding of basic research: a
decision on award within six months of
proposal receipt, a proposal length of
less than 15 pages and the safeguarding
of the technical proposal as the proper-
ty of the proposer.

With respect to competition in pro-
curement, at least, the story has a
happy ending. University representa-
tives and others brought their case to
Congress, and provisions of the Compe-
tition in Contracting Act of 1984 are
favorable to the procurement of basie-
research from universities. The act
broadens the definition of “competitive

procedures” by including the selection .

by peer or scientific review of basic
research proposals submitted in re-
sponse to a broad agency announce-
-ment of interest. Because many, if not
most, research proposals are already
submitted in response to some agency
statemnent of interest and reviewed in
this way, the act nicely implements the
working group’s third recommenda-
tion. :
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" R&D enterprise.

The act also authorizes the use of

“gther than competitive procedures’ in

certain eircumstances. Two are impor-
tant to universities: the establishment
or maintenance of an essential engi-
neering, research or development capa-
bility at an educational or other non-

profit institution or Federally funded .

research and development center; and
the funding of a unique and innovative
research proposal through award of a
sole-source contract. Taken together,
these provisions should help to ensure
the vitality of university research and
the preservation of the present part-
nership of universities, industry and
Federal laboratories in the national

In summary, the composite progress
report compiled by OSTP does not
inctude all of the points and recommen-
dations made by the Working Group on
External Interactions. However, many
of the most important recommenda-
tions, together with suggestions of the
other three working groups, appear in
sections outlining “Future directions”
that ought to be seriously considered by
the Federal government. If these ac-
tions are taken, there appears to be the
best chance in two decades that the
reforms originally envisioned in the
Bell report will actuaily be completed.

* * 0w

In addition to McDonald and Blanchard,
the working group included the following
members: Robin Brett (US Geological Sur-
vey, Department of the Interior), Philip Chen

Radiation hardened against single-event
upsets, this integrated circuit developed at
Sandia Laboratories will be used in the
attitude-controt computer of MASA's
Project Galileo spacecraft. Seen here is an
enlarged slice of a 4-bit microprocessar,
about 0.15 inches on each side and
containing 2700 transistors. A single-event
upset occurs when a high-energy particie
passes through a transistor, causing a
voltage surge that scrambles binary-digit

. information.

{National Institutes of Healith, Department
of Health and Humen Services), Alan Cla-
flin (Department of Energy, Don Ehreth
{Environmental Protection Agency), James
Hall (Department of Agriculture, Leslie
Meredith (National Aeronautics and Space
Administration), Donald Potter (Depariment
of Defense), E.dJ. Richards {Department of
Transportation), Howard Sorrows (National
Bureau of Standaerds, Department of Com-
merce) and Jack Williams (Department of
Commerce). Other reguler participants were
Norman Kreisman {Department of Energy)
and Giora Pelled (Department of Defense,

- but affiliated with the National Science

Foundation during the working-group
study).
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. esses have learned to_ steer

i Well Shusd Assanad

f technology from government labs . .

By TIMOTHY K. SMITH

ORPORATIONS have
developed much new
technology through
their campus links.
But while these rela-
tionships have blos-
‘med, companies have
rgely turned their backs on
wther source of new ideas:
deral laboratories.
No one doubts the fertility
" federal research; it's just
:at Uncle Sam’s laboratories
‘ten are bloated and difficult
» communicate with. Getting
irough the bureaucracy to
otair and exploit a govern-,
sntion has been diffi-
"l .ost cases and impos-
le w1 some, and U.S. busi-_|
lear. D el
" e
But government officials
e hoping that a new law
1ssed in October will make :
1e 700 or so federal labora- |
The '

yries more attractive.
:w provides incentives for
svernment researchers to

ave their work commercial-
:ed, lowers some bureaucratic
urdles and seeks to hammer
ome the message that tech-
«clogy transfer is an explicit
nission of the laboratories. If
t  works, proponents say,]
susinesses will have a vast
1ew technological resource to
iraw on.

Laboratory officials say
‘hey have lots of new tech-
rology ready to go. At the
zovernment's Harry Diamond
Laboratories in Adelphi, Md.,
for instance, researchers have;
developed a way to make
medical equipment that can
‘0 to the harsh envi-:

of a nuclear mag-

it

" .onator, a device tha_tt.;‘
.. gses a Strong electromagnetic

Uncle Sam's labs

_often are bloated

gnd difficult to
communicate
with. |

field to diagnose diseases.
Currently, hospitals using

" these machines “can diagnose.

people who are relatively
well, but not people who are
very sick, because the life-
support  equipment can't
stand” the powerful magnetic
pull created by the machines,
says Clifford Lanham, chief of

~OMISING PARTNERSHIP

"“new law attempts to ease transfer

research and technology ap- |
plications. “So there is going |

life-support equipment

that *

to be a need very shortly for .

can stand-up to a lot of elec-

tromagnetic pulsation.”

" Mr. Lanham, whoﬁgwalso

_the executive secretary of the

Federal Laboratory Consor-:
tium for Technology Transfer,
an umbrella group, savs the
laboratory is looking for a pri-
vate-sector developer for the
technology. “We're hoping the
legislation will make it easier,”
he says.

Other-laws passed in recent
years have tried to encourage
technology transfer by letting
individual laboratories obtain
exclusive rights to their inven-

of the revenue from inventions
that are licensed, letting some

of them establish joint ventures '

with small businesses and re- |

t

quiring all of them to appoint

part-time technology transfer :

officers.

tions, letting them keep some | convoluted

- says Donald Jared, technology

At some laboratories, this™
has worked. Researchers at the -
Oak_ Ridge National Labora-—
tory in Oak Ridge, Tern., re< -

cently came up with an alloy,
called nickel aluminide, that is
three times stronger than steel

at room temperature and gets :
* even stronger as it gets hotter.

Realizing that it had obvious
advantages for engine parts,
they obtained a patent and
granted an exclusive license to
Cummins Engine Co. to use the
material in large diesels. (Cum-
mins says it is still studying the
alloy and hasn't yet decided
whether to put it into pro luc-
tion.)

Still, that kind of tectnol-
ogy transfer remains the excep-
tion. The rule, as Mr. Lanham

describes it, is for government-
funded technology to sink into .

the bureaucratic bog.

Using the same principle
that permits the development
of tough life-support equip-
ment, “you can make a device
that can withstand total im-
mersion in molten steel for
hours,” Mr. Lanham says. “We
felt that that would be very
useful for the steel industry.
The steel industry said ‘Great,

where can we buy one? But -

{the} technology is all tied up
in 400 or so nonexclusive pa-
tents,” which, because they
| give no protection against imi-
" tators, kill corporate interest.
The problem “starts with
. the character of the agencies
involved—the unbelievable
bureaucracies,”

transfer manager at Oak Ridge.
“And very frequently, when
something is developed it is put
under some kind of (security)
classification. Even now there
is no periodic review to say
‘Hey guys, the Russians have

Nt

had thus for 10 years, so now we
can make it public” ™

Not surprisingly, U.3. busi-
nesses have preferred to loos
to the universities and else-
where for new technology. I
know very well from people in
this company tha: there is a
definite reticence to even get-
ting involved in government
technologies, maybe because in
the past there has been a lot of
difficulty, a lot of red tapia,"
says Judith Hopkins, a Baxter
Travenol Laboratories official |
who regularly scouts universi. |
ties for ideas. |

Adds Frank Buno, director |
of new product suggestions at
Beeton, Dickinson & Co., “We
have met with many govern-
ment laboratories, but we
haven't been very successful in

uncovering things that have .

been going on.”

The problem
“starts with

“the character

of the agencies
involved—the
unbelievable
convoluted
bureaucracies.”

The new .law seeks to
change that by building on ear-
lier legislation. Among other
things, it establishes a system
for rewarding individual re-

searchers whose inventions are }:

developed, grants the labora-
tories blanket duthomiv to es-
tabhsh joint ventures with out-
Siders and
technology transfer officers.

1f it succeeds, the trickle of .

raises_the status of |

new technologies Jeaving -the |

federal laboratories could turn
into a steady and profitable

stream. After all, the ]albora-i
§

tories spend about $18 billion a
year on research, government

officials say.
But turning the bureaucra-

cies around will be a long job. .

Asked for a figure more specific
than “about $18 billion” for to-
tal research spending, a spokes-
man for the National Science
Foundation says, “We don't

have the funds to do a survey .
that would turn up that kind of -

number. We've been trying to
do this kind of study for quite a
number of years.” &=







Clash of the titans

After steel, motor cars, consumer electronics and cheap micro-
chips, Japan has begun to challenge American pre-eminence in
*. the' one industrial area the United States has long cherished as
its own: high technology. The two are girding yp for a trade war in
high-tech that threatens to be bloodier than anything yet.
Nicholas Valéry reports on the strengths and weaknesses of the

e ———————-

two technological superpowers

The recent movie “Gung Ho™" gets a lot of
Taughs ouwt of the many misunderstand-
ings that ensue when a Japanese car firm
moves into a sad little town in Pennsyl-
vania. Siereotvpes abound: dedicated
Japanese managers putting in double
shifts. lazy American loudmouths siowing
down the assembly line—with the locals
winning a baseball maich between the
o sides only through brue force and
intimidation.

_ All good clean fun. In real life. howev-
er. American workers—despite the popu-
lar myth—remain the most productive in
the world (see the feature on the next
page). In terms of real gross domestic
product (GDP) generated per employed
person, the United States outstrips all
major industrial countries. Japan includ-
ed {chart 1). The problem for Americans
is that the rest of the world has been

catching up. In the decade from the first

" oil shock to 1983, increases in annual
" productivity in the United States had
been roughly @ seventh of those of its
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major trading partners.

In the 1960s. American companies held
all the technological high cards and domi-
nated the world’s markets for manufac-
tured goods. The United States supplied

Sttt ;e e i i
A ——————

ANOLOGY

over Ihree-guariers 07 the weievision sets,
hall the molor curs und & quartet of the
steel used around the world, Yet. a mere
two decades iater. Japan had iaken
Amenica’s place as the gominant suppiter
of such products.

The agony for Amenzans doss no: end
there. Over tne pas: 2F vear: they have
seen:
® Their share of world trade fal! from
21% in 196010 14% in 1983.
® The Amencan trade balance go from a
surplus of $5 billion 1n 1960 10 a deficit of
$150 billion last vear.
® More worrvingly still. the country's
trade balance in manufactured goods slip
from a healthy surplus of $11 billion as
recently as 1981 10 a deficit of $32 billion
last vear—-—approachmg 1% of America’s
total output.
® The volume of its manufacturing ex-
ports tumble 32% over the past five
vears—-with every $1 billion of exports
iost costing an estimated 25.000' Ameri-
czn jobs.

Angry and confused, businessmen in
the United Siates have had to stand by
and warch as “smokestack™ industry all
around them has been snuffed out. Then
cume the unthinkable: if the Japanese

could thrash them in mainstream manu- -

facturing. would they give thema maulmg
in high technoiogy. 100?

B\ the beginning of the 1980s, it began
to look as if they would. It became clear
that the Ministry of International Trade
and Industry (MiT1) in Tokyo had “target-
ed” not just semiconductors and comput-
ers but ail of America’s high technology
industries—from aerospace to synthetic
materials—for a blitzkrieg attack.

Six years on. Japan has scored some

[IEERLENEYE FNSVE FEEN I AWENE J
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Ner

. Power to the elbow

Amencans work every bil as nard -as
(anc often a lot hardz: than: the lapa.
nest—anl generalt  proporuonaiely
more wealll in thy process. Tos average
outpu! of Armencan wOTKeT: last vear
was $36.800. The Japanese equivalent
was $22.500 (a: an average 1985 ex-
change rate of Y220 10 the doliar).

But labour productivity is only half the

story. The amoun: of c2mital appledio a
warher's epow is crusizi. toc. 1he wradi-
tiona: defimuon of produltiviiv toutput
per nour of all workeTs makes i gifficuit
to measurs these inputs senaratelv.
True. the defimpon refiects ali the fac-
-tors that contribute 10 nsing output—
from advances in technoiogy. better
wsilisation of capaciny. improvements in
the way production s o'umsec and
sharper managemeni. 10 haraer effons
by the workers themselves as well as the
impact of changss in the amount of
capital emploved.

In 1983, the American Bureau of La-
bour Statistics introduced 2 vardstick
called multifacior productivity. This
shows the changes in the amount of
capital as well as labour used in produe-

tior. Reworking its data for 1950-83, the
bureau founc that mulsifacior productiv-
itvn the United Stales increasec at an
avsrage annua: rate of I.7% for the
penoc. As outpu! per hour over the
same period increased by an annual
2.5%. capital proguctiviry inched up by
om_\ a mogest 0.8% & vear.

Overall. America’s multifactor pro-
ductivity has shown two distingt trends
over the past 23 vears. Ur till the first oi)

shock of 19'3 tne country experienced

an annual 2% muitifactor growih: then
an annual average of onlv 0.1% from

1973 e 1981, The post-OPEC siowdown
_ seems e have resulted from high interest

rates kesping the brakes on capital

spending. while more people were hav-
ing 10 work longer hours 10 hang on to
thewr jobs. -

How did the Japanese fare? The driv-
ing jorce behind the Japanese economy
over the past 25 vears has been the high
growth in capital input. Mr Dale Jorgen-
son and his colieagues a1 Harvard Uni-

* versity reckon it has been roughly double
that in the United States. Growth rates
in iabour producrivity have been much

the same for the two countrres. All toid.
the growth in Japanese productivity out-
strinpec that in the Unned Siaie. unul
1970, when progucuvity growth degan 1o
slow dramaticalhy in Japan. Thersafter,
with Vietnam bDehinc 3 andé mwo oail
shocks ahcad. the American economy
flexed ns muscies and coped more effec-
tively. Then the competnive advantage
started W0 move back in America’s
favour.

The interesting thing is what has hap- -
pened since the lasi recession. Multifac-
tor productivity in the United States has

££% FUTILAg 8! an average of 3% a year,
whiie the growth in labour productivity is
now averaging nearly 4% a vear. That
eans that pruducrmt\. of capital em-
pioved is now growing at well over 6% a
vear.

Could this be the first signs s of the
productivity pay-off from the $80 billion
that Detroit spent ‘on new plant and
equipment over the past hali dozen
vears:; the combined (additional) 5180
billion invested by the airlines since
deregulation, telecommunications firms
since the AT&T consent decree and the
Pentagon since President Reagan's de-
fence build-up began in 1980" It looks
remarkabiy hke n :

notable hits. A group of American econo-
mists and engineers met for three days at
Stanford University. California. last vear
to assess the damage®. They concluded
that Japanese manufacturers were al-
ready ahead in consumer electronics. ad-
vanced materials and robotics. and were
emerging as America’s fiercest competi-
tors in such lucrative areas as computers,
telecommunications. home and office
automation, biotechnology and medical
instruments. “In other areas in which
Americans still hold the lead. such as
semiconductors and optoelectronics,
American companies are hearing the
footsteps of the Japanese”, commented
the Stanford economist Mr Daniei
Okimoto.

How loud will those footsteps become?
American industry may have been deaf in
the past, but it certzinly isn’t any more.
And never forget that Americans are a
proud and energetic people. More to the
point, they are prone 10 periodic bouts of
honest self-reflection—as if; throughout

their two centuries of nationhood, they -

have been impeiled forward by a “kick up
the backside™ theory of history.

Once every couple of decades, Ameri-
ca has received a short and painful blow

10 its self-esteem; Pear] Harbour, Sput-

*Symposium on Economics and Technology
held at Stanford University, March 17-19 1985.
Now published as “The Positive Sum Strategy:
Harnessing  Technology for Economic
Growth™ by National Academy Press, Wash-
ington. pC.

high -tech?

nik, Vietnam are recent examples. What

follows then is usually a brief and heart-
searching debale along with a detailed
analysis of the problem. then an awesome

display of industrial muscle coupled with

unexpected consensus between old adver-
saries—most notably between Congress
business and labour.- -. - ol

With its ceaseless shipments of cam-

£ooe~

-eras, <ars, television sets, video record-’

ers, photocopiers, computers and micro-
chips,
latest kick up the broad American but-

tocks. Afier witnessing Japanese export-

ers almost single-handedly reduce Pitts-
burgh’s steel industry to a smouidering
heap, drive Detroit into & ditch. butcher
some of the weaker commeodity microchip
makers of Silicon Valley, and threaten
America’s remaining bastions of techno-
logical clout—aircraft and computers—
then, and finally then American lethargy
ceased. — -

This survey tries to assess the strengths
and weaknesses of the world’s two tech-

Japan unwittingly supplied the

nological superpowers. For if the past
decade has seen some of the ugliest
recrimination between Washington and
Tokyo over trade issues generally, imag-
ine what the coming decade must have in

store. Henceforth. industrial competition
between America and Japan is going to-

range fiercely along the high-tech fron-

. tier—where both countries take a special
pride in their industrial skills and cherish

sacred beliefs about their innate
abilities. . - - :

The question thai ulumately has to be
answered is whether America is going to
allow the Japanese to carry on nibbling
away at its industrial base without let,
hindrance or concession? Or are the
Amercans (as some bystanders have be-
gun to suspect) “about to take the Japa-
nese apart™? -

With the glaves now off, which of the
two technological heavyweights should
one put some money on? In the blue
corner, Yankee.ingenuity? In the red,
J apanese producnon savvy?

Copycat tums leader?

Is Japan stift a technologncal free- !oader—or has it become a pacesetter in

Amenca may still have thc largest share
of high technology exports, but Japan is
catchmg up fast. It skipped smartly past
West Germany to become the second
largest supplier of high-tech goods in 1980

(chart 2 on next page). Only in three. .

high-tech  industries—communications
and electronics, office automation, and
ordnance—have American companies in-
creased their market share.
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The Japanese know thev do not have a
chance in fields that are either defence-
related (for example. weapons. aircraft,
satelflites and avionics) or too dependent
on imported energy or raw materiais (like
petrochemicals). But they see evervthing
else as up for -grabs. Even in lasers,
software and computer-integrated engi-
neering—where American pre-eminence
was long thought unassailable—the Japa-
nese have begun to make inroads.

Who would have thought it possible a
decade zgo? Of the 500 breakthroughs in
technology considered semina; during the
two decades between 1953 and 1973, only

= (some 34 inventions) were made in
Japan compared with 63% (315 inven-
tions) in the United States. Despite its
large, well-educated population, Japan
has won only four Nobel prizes in science:
American researchers have won 158, It is
not hard 1o see why Japan has been
considered more an imitator than
innovator. _

Stanford University's Mr Daniel Oki-
moto lists half a dozen reasons for Japan’s
Jack of technological onginality in the
past:

#® As an industrial latecomer, it has al-
wavs been trying to catch up.

# The Japanese tendency towards group
conformity has made it difficult to win a
hearing at home for radical ideas.

& Research in Japanese universities is
bureaucratic. starved of cash and domi-
nated by old men. _
# The venture-capital market is almost
non-existent.

o Lifetime employment, along with a
rigid seniority system, stifles innov ation
inside industry.

® And the traditional heavy gearing
(high debt-to-equity ratio) of much of
Japanese industry has made firms think

. twice about taking risks,

All these things—and more—have
heen true 10 some extent in the past; but
all are alvo changing. The deregulation of
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Tokve's finznciai markets, for insiance. 1
forcing Japanese compames 1o reduce
their leveis of debt isee accompanving
feature on next pagel. This. in turn. 1
making 1hem more adventurous. whiie at
the same time hepping fermen: a number
of vemure-:ap".d funds. '

Japan’s “invisible™ baiance of techno-
logical trade {its receipts compared with
pavments for patent rovallies. licences.
etc) which had a ratio of 1:47 2 couple of
decades ags Came within @ whisker of
being in taiance lasi vear. That said,
Japan stili Duvs s hign-tech goods and
knowhow predominanthy in the West and
sells them mamh 10 the de\e:opme
worid.

In certain industries. however, Japa—
nese manufacrurers have aiready started
bumping their heads against the ceiling of
current knmowhow. There are n¢ more
high-tech secrets to be garnered from
abroad in fibre optics for telecommunica-

tions, gallium arsenide memory chips for -

superfast computers. numericaily-con-
trolied machine tools and robots. and
computer disk-drives. printers and mag-
petic storage media. In all these, Japan

now leads the world. Today. Japanese-

language word processors represent the
cutting edge of high-tech in Japan—tak-
ing over the technological (but hardly
expori-leading) role that colour television
played earlier (chant 3).

Although it is no longer quite the
technological free-loader it was in the
past, is Japan’s new reputation as a pace-
setter in high-tech justified? A new image
has certainly emerged over the past few
vears of Japan as an invincible Goliath,
capabie of vanquishing any rival, what-
ever the field. Yesterday. the smokestack
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sectors. Today. high technology. Tomor-

row, services. .. “Which is the ‘real’

Japan?” asks Mr Okimoto:
Is it a technological imitator and industrial
over-achiever? Or is Japan an astute learner
and unbeatabie colossus? Will Japan dis-
lodge the United States from its current
posttion of dominance in high technology as
convincingly as it did in the smokestack
sectors? Or has it reached the limits of its
phenomenal postwar growth? '

Japan is all these thms:s and more. Ard to
understand what the future holds, and
whether America is up dgainst a David or
a Goliath, means looking closely at the
frontiers of modern electronics. For the |
country that commands the three most
crucial technologies of all—semiconduc-
tors, computing and communications—
will nost assurediv command the mighti-
est industrial bdndv\.aeon of the twemy-
first century. S

Made in the USA .
Just as Japan has begun {o muscle into high-tech, America has raised the
technological stakes. The name of the game now is ultra-tech -

High technology is an American inven-
tion. Despite the near meltdown at Three
Mile Island, broken helicopters in the
Iranian desert and recent disasters on the
launch pad. Americans remain the su-
preme practitioners of this demanding
and arcane art. And while the United
States has racked up large deficits on its
international trading account, it has en-
joyed growing surpluses in its worldwide
sales of high-tech goods. Or, rather, it did
so until recently. Once agaln blame the
Japanese. -

Five years ago, Amenca sold the wor]d
$23.6 billion more technological widgets
than it bought. That handy surplus had
dwindled, says America's Depaniment of
Commerce. to a token $5 billion by 1984
{chart 7 on later page). Meanwhile, for-

cigners had grabbed three-quarters of the
world’s current $300 billion in high-tech
trade. In the process, Japan has gone
from being a small-time tinkerer in the
1960s to becoming (as in everything else)
the Avis of high 1echnolog) 0 Amcnca s
Hertz. ~ - )

Even so, trade in high- techno]ogy

- goods remains a crucial breadwinner for
" the United States. Since the mid-1960s,

high-tech’s share of American manufac-
tured goods sold around the world has
gone from a Imle overa quarter 10 close
to a half..

Office automation is now America's
most competitive high-tech industry as
well as its biggest revenue-earner abroad.
Selling its trading partners compulers,
copiers and word processors brought in
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How high is the high in high-tech? Diffi-
culi 1o say. Mosi economsts ar jcast
agree maf higk: lecnnoiogy prooucts em-
boay ar “above average’ CORCEMTALION
of scientific and enpineering skills. As far
as the National Science Foundation in
Wasmington iy concerned. this means
anvthing produced by organisations em-
ploving 23 or more scientists and engi-
neers p2r 100G empiovess and spending
over 2. 5% of n21 sal2s O RAD. '
Tne Amencan Department of Com-
merce is a bit more scientific. hts defini-
tion of high-tech is derived from input-
output analyses of the 10tal R&D spent on
a spectrumn of individual products. Thus
an aircraft gets credi for nor only the
R&D done in deveioping the airframe,
but aiso the relevant contribution of the
avionics suppiier and even the tyre mak-
er. Using this deBinition. high-1ech indus-
try is a ranking of the ten most “re-
search-intensive™ sectors, where the
tenth has a1 least double the R&D intensi-
ty of manufacturing generally (table 1).
A laudable effori. but not without
criticism. First. such a definition focuses
entirely op products. isnoring the boom-
ing business in high-tech processes—
and, increasingly. high-tech services as
well. Second, it favours systems (that is,
collections of interdependent compo-
neqts} over individual widgets. as well as

Technology s top ten

products manuiacrured Dy large compa-
nies rather than smali firms.

Thurd, because the data come of ne-
cessiny irom broad industrial caiegories, .
anomalies crop up—like cuckoo ciocks

within the eighth-ranking groug. projes-
SIONA INSITUMeEnts.

Fourtn. anc perhaps most damning.
the Commerce Department’s definition
is based on Swndard incustnai Ciassifi-
canon (SIC) codes—mam of wimch have
been rendered irreievant by technologi- -
cal changes that have occurred since the
SIC todes were [ast overhauied 1n 1972,

being labehed high-tech brecause they fall

- Table 1: Product range

-

N -
T T o i T e

HIGH-TECH SECTOR
1 Missiies ang spacecraht
2 Electronics and
. leiecoms

. 2 e -

3 Airc;'éﬂ and parts

Office automation

Ordnance and accessories

4
5

] ' Drugs anc medicines
7 Inorganic chemicals

Proiessionai ang scientific
instruments

9 Engines. turbines and parts

10 Plastics, rubber and
- synthetic fibres

~ and ienses. nawvgational instruments, medical

EXAMPLES OF PRODULCT:
Focke: engines: saielines anc Darts
Teleohone andtelegraph apoaratus. radicand v’
receiving anc Droadcas: eluiament, leiecoms.
eguioment, sonar and cthe instruments. semi-
conauctors, iape recorgers -~
Commercial aircraft. iighters. bornbers, heiramers
aircraft engnes, pans

Campulers INPUI-OJIDUL GBVICES. S107age uewses

oesk calculalors., Qupiicaung mashines, pans
Non-military arms, hunting and sporting ~ = o~
ammunition, blasting and percussion caps
Vitamins, antibiotics. hormones, vaccines

Nitrogen, sodium hydroxide. rare gases, -~ - -
inorganic pigmente, radivactive isotopes and
compounge, special nuciear materials

Industrial process controls. optical instruments

instruments, photographic equipment
Generator sets. diese! engines, non-automotive
petro! engines. gas turbines, water lurbines

Various chemicals derived from condensation;
polycondensation. potyaddition, polymerisalion and

L R

copolymerisation: synthelic resins and fibres

$20 billion in 1984, Along with ai'rcfaff, A

electronics and professional instruments,
these “big four™ account for more than
three-quarters of the United States™ ex-
ports of high technology (table 2}. De-
spite the popular mvth, America exports
only modest amounts of missiles and
aerospace products. But fears that for-
eigners may eventually storm even the
high frontier of aerospace keep Washing-
ton officials awake at night.

Of the ten industrial sectors designated
high-tech {see feature above}, America
has managed to increase its share of the
global market in only two: office automa-
tion and electronics, For which., it should
thank the likes of 18M, Hewlett-Packard,
Digital Equipment, Xerox, ITT, RCA,

Table 2: High-tech exports in 1984

PO )

General Electric, Texas Instruments and

a host of brainy technological-based busi-
nesses scattered around the West Coast,

Rockies, Sunbelt, Mid-Atlantic and New .

E.ngland

A common cry in Washmgton is that
this “narrowing™ of America's high-tech
base is one of the most disturbing prob-
lems facing the United States today. Oth-
ers see this trend as more or less inevita-
ble—and perhaps even to be eficouraged.
Trade ministers in Western Europe, for
instance, only wish they had such *‘prob-
lems™; Japanese bureaucrats are doing all
they can 1o create similar "problems"
back home,

The reason is s:rnple These so-called
*problems™ concern a focusing of all the

High-tech sector

American exports s e

Others' exports®

Value % of total * - Value % of total
Office autornation $19.7bn 24 .. . $6.5bn © - 14.5
Electronics & telecoms "$14.4bn - 220. .- ... $&53.8bn - 294
Aircraft and parts - $13.5bn 20.7 =, . $15.4bn 84
Profess’l insiruments §7.2bn 11.0 "_L- §$27.0bn 14.7
Piastics, rubber, etc $4.4bn 67 . = $£26.5bn - 145
Inorganic chemicais $3.5bn 54 &7 $108bn 6.0 . ..
Engines and turbines $3.2bn 49-.° .- $10.7bn ~ 59 7%
Drugs and medicines . $2.7bn 4.1 $10.7bn 58 - -
Missiles and spacecraft - $1.0bn 1.5 $0.6bn 0.3
Ordnance £0.8bn 1.3 $0.7bn 04 .
0¥ the 14 other Countries {apan from America) exportng high-tech goods, France, West Ge:many Japan and Britain nted

for fh:ee-Gguaners of 1A’ rade.
Source' US Dezarimen; of Commercs.

RIS IJ.G’} T

underhmg techno]ogles that have come
to drive the computing. office automation
and communications industries. All three

provide the tools for handling informa-

_ tion; and information—its collation, stor-

age, processing. trapsmission and use

elsewhere—will. quite literally, be the oil * "~

of the twenty-first century (see the survey
‘on information technology in The Econo-
mist, July 12 1986).

All that noisy jostling going on right
now between the IBMs, Xeroxs and AT&TS
of the corporate world is merely the
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Crymg all the wa y to the bank

Tt ER N W Py Wt e
One thing Americans havc l:amcd 18
that having the worid's most productive
labour force does no: guzrames pdustri-

1 - -al tompettiveness. Al least three other;

things are needed. The first is to keep as-‘“facc of it. capital for buying equipment ¢

lid on wages, The second concerns ex-
«Change_rates. The third involves the

return on capital emploved. All three ™

have been Seen iateh 2¢ spanners in‘the
American works.

Take wages. During the ten vears
before 1973, real wages for American
workers had increased steadily at an

“average rate of 2.6% a ear. Bul ever

-since the first oil shock. real wages in the
Ulnited States have stagnated. So Ameri-
can labour is hecommg more compeu-
tive, ves?

Unfortunately no. When fringe bene- .
= fits are included. hourly compensation

for blue-collar workers in the United .
States-has continved to rise. American -

“labour has sensibiy been taking raises

less in cash than kind. Total compensa-
tion for American industrial workers—a

" modest $6.30 an hour in 1975—had

-climbed to $9.80 an hour by 1980 and 10
$12.40 by 1983.
Comparcd with Japan. hourly labour

. costs in America went from. being on

average a little over 33 more expensive
in 1973 to becoming nearly 36 more so by
1983 (chart 4). So much for narrowing
the $1,900 gap between making » motor
car in Nagova compared with Detroit.
Ah. yes. but hasn'i the dollar tumbled
dramatically? It has indeed--~from a 1985
high of over Y260 10 the dollar to a low
this year-of Y150 or so. In trade-weight-
ed terms, thal represents a drop for the
dollar of 28% in 15 months. Meanwhile.

.. the trade-weighted value of the ven has

appreciated by over 40%.
What about differences
America and Japanr in terms of return on
capitat? Here things are actually better
than most American businessmen imag-
ine. True. real rates of return earned by
American manufacturing assets in the

(@ Hourly earnings of workers

~ in manufacturing indusiries

including Innge benefits Sperhr
i wrs, 12
3 3 1we0
3
sl
i
3 &
7
3
{ 3
E

Usitet W Germany France
tates -
Sowrce US Department of Lacow. Bureau of Labou® Statistics, 1984

Britain

hetween

1960: were subs tantialhy higher than in-
- vestments it financial instruments. while

thinerc were briefly 1the other way round
during the early 1980s ichart 6. On the

or buiiding factories seems twice as ex-
pcnswc in America as in Jupan.

“Todav’§ most cited account comes*
from Mr Ge eorgs Hatsonouiosof Thermo -

Elecsron Corporatuern it Massacnusertts.
Compering the
capilal in the Two countries between 1961
and 1983. Mr Haisopouios found real
pre-1ax rates rangec bherween 6% and
-10% for .lapanese firms and anything
", from 13% o for their American
" count 'cavrs

The conv2ntional explanation for this
difference is that Japanese firms are

~“more highlv geared {leveraged) and thus:

benefnt because debr generally cBists less
" than equirv—inierest pavments being
deducted from pre-1ax profits. while div-
idends come out of taxed earnings.
Then there i< Japan's two-tier interest

rate structure. which is carefully regulat- _°
ed 10 favour business debt at the expense

of consumer credit. Throw in a banking
svsterh that is bursting at the seams with
ven being squirrelled away by house:
wives worried. about school fees. rainy
davs and the ever-present threat of their
husband’s early (and often unpensioned)
retirement. All of which. sav American
wrade officials, adds up to a financial
advantage that makes it tough for Amer-
ican firms 10 compete.

What is studioush ignored in the fi-
nancial folklore about Japan Inc is the
fact that, over the past decade. Japanese
manufacturers have been getting out of
debt as fast as decently possible {sce the
survey on corporate finance in The
Economisi, June 7 1986). The mast com-
pelling reason right now is because To-
kyo's financial markets have joined the
fashionable trend towards liberalisation.
With old controis over the morement of
capital going out of the window. Japa-

f5] $ trade-weighted exchange rate
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Another thing Japanese manufactur-
ers resent about some of these allegedly
cheap industrial loans are the strings and
hidden costs invoived. The mast punish-
ing are the so-calied “"compensating bal-
ances’ which a borrower has 10 deposit
(a1 a considerably lower interest rate)
with the bank ofiering the indusirial
loan. And so he has to borrow more
money—at higher cost and with greater
restrictions—than he actually needs.

Yet another thing that muddies the
water is the way debt in Japanese bal-
ance sheets is prossly overstated by west-
emn standards. For one thing. the com-
pensating balances. though thev are
actually deposits, are recorded as bor-
rowings. Then there is the habit Japa-
nese companies have of doing much of
their business on credit. especially with
suppliers and subsidiaries. This makes
their accounts pavable and receivable

. look huge—in fact. twice as large as in

America.

Other factors inflating debt among at
least the bigger Japanese companies are
things like non-taxable reserves for spe-
cial contingencies and (if they pav them)
pensions. The last time. figures were
collected in Japan (in 1981). emplovees
in large corporations with established
reirement plans were divvying up 15-
20% of their companies” capital through
their pension contributions. All of which
showed up in their corporate accounts as
debt. -

All that said, Japanese compames are
on balance more highly geared than
American corporations: and. overall,
the cost of financing indusiry has been
lower in Japan than in the United Staies.
But at most only 20% lower. and nothing
like the 50% lower claimed by lobbyvists
in America.
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ciatter OF these ibTes [poutiTal SECICTE
{each WwIIh 118 Own disnnove svie of
manufactunng. Procurement and cusiom-
er suppor: ) being forgs & 10gether by ther
una"rh'mn !e..hnolocnﬂs imic a singie. u'-
tra-iech  actvity  calie€  ipjormauon
SErvices.

Yes. beyvond high-lech in the industrial
spectrurm lies uhra-tcch—mda\' & mere

" pui Dv the vear

muli-biliiop-doliar stripitng of a busmess.
KK porennaliy 2 trilion-
such. ultra-tech

doliar Jeviathan, As

alone wili come 1o dwarf all manufactur- .

ing sectors before the century is out.
America is weli on the way 10 making that
happern. A iap or two behind. Japan at
least is getting up speed. Europe is bareiv
in the race.

Chips with everythmg S

Gone are the Gays when American semiconductor firms sho-'!-saghtedly sold )
their licences and knowhow to Japanese rmcrochlp makers o

America's electronics firms have main-
tainad their giobal leadership in all
branches of their business save one. They
kissed goodbye 10 consumer eiectronics
{teievisior. hi-£. video recorders. eic) as
customers acrost the country voted with
their pockets for shiny boxes with fiashing
lights and labels like Panasonic. Technics,

‘Jve and Sony.

The American eclectronics industry

"came close 10 allowing much the same to

happen in microchips. In 1982. Silicon
Valiey took a caning when the Japanese
started flooding the market with cheap
64k RAaMs (rapdom-access memory chips
capable of storing over 64.000 bits of
computer data). Most beat a hasty retreat
up or out of the market.

From having a dozen mass producers of

dvnamic-RaMs in 1980, only five Ameri-

can chip makers were still in the high-
volume memory business by 1983, Today,
there are effectively only two or three
with the capacity to produce the latest
generation of memory chips (1 megabit
RaMs} in anything like economic vol-
umes. Meanwhile. the six Japanese firms
that plunged into the memory-chip busi-
ness back in the early 1970s are still
around—and now have a 70% share of
the dynamic-RAM market in America.
Microchips have been the engine
powering Japan's drive into high-tech
generally. But before it could join the
microchip generation, Japan had to find
a way of disseminating this vital Amen-
can technology throughout its fiedgling
semiconductor  industry. The trick
adopted was, first, to protect the home
market, and then to bully abler firms
into joining government-sponsored re-
search schemes—one run by the Japa-
nese telephone authority NTT and the
other by the Ministry of International
Trade and Industry-~to develop the
knowhow for making their own very
large-scale integrated (VLSI) circuits.
Next, by “blessing™ vLsI as the wave of
the future and crucial to Japan’s survival,
the government triggered a scramble
among the country’s electronics firms
(encouraged by their long-lerm invest-
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ment banks) to build vLs; plants The net

result was massive over-capacity (first in
64k RaMs and then in 256k versions),
abundan: Joca! supply for the domestic
consumer electronics makers and an im-
peliing urgency to export (or dump) sur-
pius microchips abroad.

This targeting ploy had been tried be-
fore. Japanese manufacturers found it
worked moderately well with steel, much
beuer with motorcycles, better still with
consumer eiectronics and best of all with
semiconductors. The only requirement
was a steeply falling “learning curve™
(that is, rapidly reducing unit costs as
production volume builds up and manu-
facturers learn how to squeeze waste out
of the process).

The trick was simply to devise a for-
ward-pricing strategy that allowed Japa-
nese manufacturers o capture all the new
growth that their below-cost pricing cre-

ated in export markets, while underwrit-
ing the negative cashflow by cross-subsi-

dies and higher prices back home.
The Americans finally lost their pa-

tience when the Japanese tried to do a

repeat performance with pricier memory

P . [
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chips calied EPROMs. The price jell irom
$1% each when the Japanese first entered
the American marke: with their EPROM
chips early in 1985 to less thar $4 six
months later. - Intel. National Semicon-
ductor and Advanced Micre Devices
promptly filed & jomt petivon. accusing
the japanese of dumping EPROMs on the
American market at below their manu-
facturing costs in Japan {then estimaied
to be §6.30 apiece). The issue is currentiy
being used by Washington as a bariering
ram 1o breach the wali Japan has erected
around its own $£ billion semiconducter
market back bome.

For America, this get-tough poiicy has
come only just in time. Japan now enjoyvs
a 27% share (to America’s 64%) of the
world’s $42 billion semiconductor mar-
ket. And while cui-throat competition
may make memon chips a loss-leader,
acquiring the technology for producing
RaMs has given Japan's microcircait mak-
ers a leg-up in getting to grips with more
compiex semiconductors used in comput-

. er graphics, commumcat:ons and video -

equipment. - = = .
So far, however, it has not helped

Japanese chip makers to loosen the stran-

glehold that American semiconductor
firms have on the lucrative microproces-
sor business. Where 256k RAMs have
become commodity products that sell
wholesale for §1 or so each, 32-bit micro-

- processors from the likes of Motorola,

Intel, National Semiconductor, Texas In-
struments, AT&T and Zilog cost hundreds
of dollars apiece. Between them, these six
Amencan chip makers control $0% of the
world market for the latest generation of
microprocessors, leaving just 10% for the
rest of the American semiconductor in-
dustry, Europe and Japan. . . -

Fortunately for the Americans, m:cro--
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firocessors are not like memort chps.
Being hterally a “computer-on-a-chir™
thev are vastiv more compiex and cannoi
be designed in anv rounne manner.
Sweat. insight and inspirauon are necded

" every step of the way. And ihey have 10

be designed with their sofrwars appiica-
tions in mind.:Americans have been do-~
ing this longer. and are better at it. 1han a

.anyone else.

More to the*pomt American firms are
not parting with their parents as readily as
thev did in the past. Hiachi has been

.. trying (with littie iuck) 1o persuade Mo-

torola to sell it a licence for making its
advanced 68020 microprocessor. Mean-
while, Japan's leading eiectronics firm,
NEC. is having to defend iwself in the
American .courts for infringing one of
Intel's microprocessor patents.

With America’s new, stricter copyright

car, designs. Japanese chip makers are
being shut out of ali the major markets
for microprocessors. Fujitsu. Matsushita.
Mittsubishi and Toshiba are ali gambiing
on a microprocessor desipn called TRON
developed at the Universitn of Tokvo.

But nobody. least of ali NEC or Hiachi.
holds out much hope for the TRON design
winning z big enough share of the market
in its own right to be economic—at least,

-not until the mid-1990s. And. by then,

Siiicon Valley will have upped th: !.echno-
logical stakes again.
V»nen iate a1 night, the conversation

Japan’s ablest microchip wizards despair
at ever matching Siiicon Vallev's mix of

entrepreneunial and innovative flair. “Ja- -

pan is powerful in only one sub-field of a
single application of semiconduciors tied

_to a specific line of products™. bemoans

Mr Atsushi Asada of Sharp Corporanon

Aping 1M has given Japan 5 cornputer makers a toe-hold in the market—but

largely on Big Btue s terms LT

',1'

Amenca s resporxse 10 Japan’s challenge *

. in microchips is being repeated in com-

puters. Here, Japan's specialty has been
making  workalike copies of IBM's big
office machines (mainframes). The most
one can say about these “plug-compati-
bie™ computers is that they have managed
to prevent IBM from swamping the Japa-
nese home market completely. Big Blue
bas to put up with being number two in
Japan. Overall, however, Japanese com-
patibles have had only a marginal impact

on the $150 billion computer business -,

worldwide,

American manufacturers have estab-
hished an almost impregnable position in
mainframes and minicomputers—the
stuff of corporate sales and accounting
departments. And in the push to put a
microcomputer on every desk, a handful
of American firms {(1IBM, Compaq, Apple,
Atari and Commodore) have been feed-
ing the market a feast of cleverer, faster
and {in many cases) cheaper machines
that have left Japan's “1EMulators™ nib-
bling on the leftovers of yesterday's
lunch. In the personal-computer market,

- the 1BM clone makers having the most

impact come mainly from low-cost South
Korea and Taiwan rather than Japan.
Meanwhile, in developing the pro-
grams that make computers tick, Ameri-
can software engineers have been every
bit as clever as their chip-designing col-
leagues in Silicon Valley. In the process,
they have increased their share of the
world’s software market (worth $40 bil-
Lona }ear) from under 65% a decade ago

.to over 75% today.

'- e =

All this does not mean Japan’s comput—
er industry is a write-off. Its component
suppliers have quietly established a signif-
icant position for themselves in the Unit-

_ed States and elsewhere. In personal

computers, for instance, Japanese ma-
chines account for less than 2% of the $14

billion annual sales of PCs in America.

But Japanese components and peripher-

als {chips, disk-drives, keyboards, moni- ~_
tors, printers, etc) account for nearly 30% ~

of the market's wholesale value.
Most of Japan’s computer makers came

@ cropper by riding a bit too blindly on
_ IBM’s coat-tails. Lacking the home-grown
programming skills, Fujitsu, Hitachi and
Mitsubishi made their computers imitate
IBM’s s0 they could sell cheapc'r versions

- :-f-"'lP

10 cusiomers who were aireadv
maciines egquipped with the
software. That worked well
slumpering giant woke up.

Then. in 167¢. 1BM introduced its 4300
series computers at & pnce that shook not
just rival Japanese makers. but other
American suppiiers 100, Since then, IBM'5 .
aggressive price-cutting and frequent
model changes have made lije tough for
the plug-companble trade.

Not only is 1BM automating vigorously

using I1BM
necessary
until the

f (the company is spending §15 billion over
the next four vears to achieve lower
gets down to honne (brass tacks), even™ "

produclion costs than anyone in Asia), ..
but it bas aiso begun flexing its techno-
logical muscles. s R&D expenditure is
now running at $3.5 billion a vear—more
than all other computer manufaciurers
combined. Though for antitrus: reasons it
will never sav so publicly, 18Mm is neverthe-
less determined to trampie the plug-com-
patible makers down—both in th per-

'sonal-compmer end of the business as

well as among its mainframe competitors.

One of the dodges being adopted is 10
incorporate more “‘microcode™ in iis
computers’ operating sysiems {the basic
programs that manage a machine’s inter-
nal housekeeping and support the cus-
tomers’ applications software). Used as
an offensive weapon. microcode replaces
parts of the computer’s electrical circuit-
ry, making it possible to change the whole
character of a machine long after it has
been installed at a customer’s premises.
The implication is that 1BM can then sell
products "that can be continuously en-
hanced—something customers appreciate
and will pay a premium for,

Starting with its 3081 series in 1981, 18M

'caughl the competition off guard with a

-new internal structure called XA (“‘ex-
tended architecture™) which aliows cus-
tomers to update their machines with
packers of microcode whenever 18M de- -
crees the market needs a shake-up. This
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expesied 1o prow i 583 miilon DY ]9‘2

Amencan manuiaciurers have 2% of i

Japanese firms 889 . Bu: ina: has no:
preveniec Japan from becoming & major
exporter of telecoms products. It now
selis weli over §] pilion worth o teie-
phone equipmen: abroad. a guaner of it

_even 1o the Uniied States. How did ma1

happen? . "

The main reason is the size of the
American market iself, Though the
American share of the giobal telecoms
business is five 1imes bigger than Japan's,
practicaliv ali of it is at home. Some 90%
of the domestic market is controlied by

the michn American Teiephone and ”

Teiegraph (“Mz Bel™). GTE has 10% of

the American markel, while ITT has tradi-

tionally sold its teiephone cqu;pmen. al-
mos: exclusivels abroad.
Until the dereg.:.atmn of the American

' phone system in the wake of AT&T's 1982

consent decree, Ma Bell's manufacturing
arm (Western Electric) directed its entire
production” effort at meeting_ just the
needs of the various Bell phone compa-
nies around the country. It got all its
inventions and designs from the legend-
ary Bell Laboratories in New Jersey, and

neither imported nor exported a single

transistor.

Bell Labs has been responsible for a
blizzard of innovations (transisior, laser,
stored-program control. optical fibres,
eic) that have driven down the real cost of
communications and raised the quality
and - availability of telephone service

throughout the United States. But be-

cause of AT&T’s preoccupation in the past
with just the domestic market, the best of
its technology has had lirtle direct impact
on the rest of the world. The door to
export sales was thus left ajar for tele-
coms suppliers elsewhere—from Europe
(Siemens, Ericsson, Thomson, GEC and
Philips), Canada {Northern Telecom and

Mitel) and Japan (NEC, Okl Fujitsu and

Hirachi).

American firms retain their dominant
position in supplying switching and trans-
mission equipment. But the Japanese
have mounted a serious challenge based
on their growing expertise in {ransmitting
messages on the backs of Jight beams.
Made out of cheap silica instead of costly

copper, optical fibres can carry three

times the telephone traffic of convention-
al cables, need few repeater stations to
boost the signals and send them on their
way, are immune to electrical interfer-
ence and do pot corrode like metal wires.

The early American lead in fibre op-
tics, built up by Western Electric and
Corning Glass, has been chipped away by

scientists at NEC, Sumitomo and Japan's’

telephone authority (NTT). Apant from
learning how to manufacture low-loss
fibres, Jupanese companies have become

L=

superh at making the mmute lasers, light-
emitung diedes and munuscule receivers
use¢ for projecting and cawching the
messages.

Hand in glove with fi bre optics is the
growing trend towards -digiial transmis-
sion—sending spoken or picture mes-
sages coded as the ones and zeros of
computerspeak. The transmission part is
easy. but optical switching has presented
horrendous headaches and the competl-
tion here is fierce.

Bu: Amencan makers have used thc:r

knowhow 1o better commercial ends. In -

particular, digital transmission has been
used 1o speed the growth in data traffic
berweer big computer svstems. especially
those owned by airlines. banks. insurance
compamnies and financial institutions.
Here. the Federal Communications Com-
mission has taken the initiative. by free-
ing America’s telecorsmunications net-
works so anvone can plug in. switch on
and sell .an information’ service. Other
countries—Britain and West Germany
particularlv—have been inexplicably
making life as difficult as possxble for
their own infopreneurs.

The lesson has not been wasted on
telecommunications mandarins in Japan.
They have seen how gertting the govern-
ment off the back of the telephone com-
panies in America has spurred a vibrant
free-for-all in “value-added networking",

creating numerous jobs in information

services and giving local manufacturers a
headstart in carving out a piece of a brand
new high-tech business for themselves.
This new communications freedom—
even more than the changes in digital
swuchmg and new transmission technol-

Gettmg smart

ogres—is one of the key driving forees
behine the mergsr betweer compulng.

office automauon and tejscommumca-

tions that is beginning 10 1ake place Wit
the United States. Last vear. comput

maker IBM absorbed Rolm. z Ieading ™~

manufacturer of digite! private-branch

exchanges. At the same time the tele- .

phone giant, AT&T. broadened its grow-
ing base in computing and office equip-
ment by buying 25% of Oiivezti in ltaly.

The leader of the office-automation pack,

Xerox, is still suffering from a surfeit of
exous technoiogy dreamed up by engi-
neering wizards at its PARC laboratories i in
California.

Japan has no intention of being left
behind. The government in Tokvo is
pressing on with its pian to privause as
much of its ielecommunications services
as possibie. And whiie the big names of

. the Japanese 1elecoms business (Fujitsu,

Hitachi, NEC and Oki) may have deficien-
cies of their own. each is nevertheless a
big name in computing too. And though
smaller, all are more horizontally inte-
graied than AT&T. IBM or Xerox.

Will Japan close the technological gap
in telecoms with America? Quite possi-
bly. But only through setting up shop in
the United ‘States. The reason concerns
one missing ingredient. now as essential
in telecoms as in computing: ingenious,
software. Just as Motorola and Te»
Instruments have built semiconduc

quality and cost control, Japanese firms
will have to establish telecoms plants in
the United States if they are 1o acquire
the necessary software skiils. NEC has now
done so—for precisely that reason.

Manufacturing is also going h:gh -tech, threatening to turn tocay's dedlcated
factories full of auvtornation into relics of the past.

M:croch:ps. computers and lelecoms
equipment will be to the next quarter
century what oil. steel and shipbuilding
were to the vears between Hiroshima and
the Yom Kippur war. More than anything
else, these three technologies will fuel the
engine of economic growth in countries
that learn to manage their “smart™ ma-
chinery properly. This will hasten not so
much the trend towards service jobs, but
more the revnallsatlon of ‘manufacturing
itself. . .= -.

Manufactunng" That gnmy old metal-
bashing business which the more prosper-
ous have ‘been quietly jettisoning for
bener-pald office jobs in the service see-
tor? It is true that manufacturing jobs in
all industrial countries (save laly and
Japan) have been shed continuously since
1973. In the United States, employment

in manufacturing industry fell 2 5°u last
vear to less than 20% of the civilian work-
force.

But looking at jobs alone is misleading.
In terms of manufacturing’s contribution
to GNP, for instance, little has changed. In
fact. manufacturing’s share of value add-
ed (at current prices) in America was
22% of GNP in both 1947 and 1984, and
has wavered narrowly within the 20-25%
band for close on 50 years. So much for
de-industrialisation.

Manufacturing still means big busmess
in anybody’s book. It currently contrib-

utes. $300 billion and 20m jobs to tb~

American economy; about $350 billi
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factories in Japan to learn the secrets or—" '
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(at today’s exchange raie) and 15m jo.___/

in Japan. But manufacturing is really a
matter of how vou define it. Traditional
measures based on Standard Industrial
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" has inprown the plus‘-:om'-:.alibie makers

on the deiensive. forcme them o devote
more of their deveiopmens resources than
they can afiord to trying ¢ anticipate

-18Ms next round of operating svstem

changes and to trv to match them with
hurriedly engineered modifications 10

their hardware. That invoives digging

ever deeper into their proil: margins.
America’s other compuler iirms are
atso pushing this trend towards replacing

hardware with sofrware wherever possi-

bie. Writing and “debugging™ the pro-,
grame NOW accounts for 5(&—80": of their
budgets for déveloping new computers.
Two reasons. then. why American com-
puter executives are smiling: .
® A1 a stroke. the trend towards Erealer
use of sofiware helps neuirzlise the one
grear advanidge their Japanese competi-
1ors have long possessed—namely. the
ability to manufacture well-made me-
chanical components at a modest price.

® And it changes the business of manu-
facturing computers from being heavily
capitai-iniensive to becoming more brain-
intensive. The large pool of experienced
programmers and diverse sofrware firms
in the United States puts the advamage
firmly in American hands.

The Japanese response has b_cen 10
launch another government-sponsored
scheme, this time 1o help the country’s
computer makers invent “intelligent”
machines for tomorrow. The ten-vear

. fifth-generation project, based largely on

“dataflow™ concepts pioneered at Mass-
achusetts Institute of Technology, will
have cost $450m by the time it is complet-
ed in 1992. The aim is to create computers
able 1o infer answers from rough informa-
tion presented to them visually or orally.
Even Japanese scientists working on the
project are not sure whether such goals
are realistic.

The Americans are not ]eavmg any-
thing 10 chance. Congress has been per-
suaded to relax the antitrust rules so that
rival manufacturers can collaborate on
advanced research without running foul
of the law. Two of the first collaborative
research institutions to spring up aim o
match any challenge the Japanese might
offer in computing. software and compo-
nents for the 1990s. In one. the Semicon-
ductor Research Corporation, 13 micro-
chip companies have clubbed together to
form a non-profit consortium for support-
ing research on advanced integrated cir-
cuits at American universities. The con-
sortium is now doling out $35m a year to
designers of tomorrow's microchips.

The other institution, the Microelec-
tronics and Computer Technology Cor-
poration (McC), is an interesting experi-
ment in its own right. Set up as 2 joint
venture in 1983 by “initially ten (now 21)
rival American computer and semicon-
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ductor comnanies. MCC has 250 seentists
CATTVINE oul research ai iis neacauaner:
in Ausun. Texas. to the tune of $73m 2
vear. What is for sure. $avs Mr Babby
Inman. MCC's chief executive and former
depury director of the Cia. *MCCwouldn’t
have occurred excep: for MITL.™

. But the most orchestrated response of
all 1o the Japanese chalienge in comput-
ing comes not from 1BM, Siiicon Valley or

_collaborative consorna of American chip

makers and computer firms. Though it is
rarelv in the pubiic headiines. the Fenta-
gon has besn pouring barrels of cash into
computing. Its Defence Advanced Re-

‘search Projects Agency  (DARPA)
‘Washingion has been: playing busy mid-
wife to some of the most exotic technol--

ogy of all for computers. communications
and eiectronic equipmen: generally. -

Its VHSIC (veny high-speed integrated

circuit) project alone has pumped $300m
over the past five vears into advanced
methods for making the superchips need-
ed for radar, missiles. code-breaking and
futuristic computers. Also earmarked for
DARPA is a reported $1 billion for spon-
soring a range of supercomputers which,
say insiders, “will outperform anything
the Japanese can develop under their

e s ek
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super-shesd compuing preiect or their
fifth-generanon programme.

At leas: 2 dozen “fifth-generauon
bashers™ have surfaced as research pro-
1ects around the United States. mainiy in
university laboratoriss. bu: alsc in small
stari-up companies founded by academ-
ICS. enirzprensurs and enginesring emi-
grés from the mainframe computer indus-
try. The latest supercomputer 10 po public

{the prototype was shipped last vear to

the American navy)is a clustar of boxesa ™ -

vard square capabie of caicuiating over a
billion instructions per second {the Japa-
nese government hopes 10 have a similar
grevhound of a computer by 1992). The
group that built it spun off mainly from
nearby Massachusents Institute of Tech-
noiogy’ to form their own company,
Thinking Machines. The firm is now
taking orders for a bigger brother with

four times the processing power.

If only a handful of the score or so of
American groups building advanced com-
puters survives, the United States is going

to enlarge its existing technology base in

computing over the nexi décade by as
much new engineering talent as its rivals

have in 1otality. And that, not least for’

the Japanese, is 2 sobering thought. ™’

Reach out and crush someone
Even more than breakthroughs in telecommunications technology, America’s

new deregulated freedom to plug in, swilch on and sell an lnformatnon
service :s breedlng a whole new oenerataon of infopreneurs

Amencam complam about it, but if truth
be 1old they stil have the best and cheap—
est telephone system in the world. Japan's
is a good one too—about as good as the
Bell System was in the late 1960s. Which
means it is reliable and cheap when
making calls within the country, but not

particularly good at performing electronic:

tricks like auiomatic call-forwarding, call-

‘waiting, short-code dialling, credit-card

billing. conference calling—all things Bell
users take for granted today.

Americans also take - for granted the
choice of being able to dial long-distance
numbers using alternative carriers who

- offer cheaper rates. Liberating the phone

system from the state;monopoly’s clutch-
es (so customers may>choose what they
want instead of what they are gwen) has
barely begun in Japan, = * ¢

The United States is the world’s doml-' )

nant supplier as well as its most prolific
user of telephone equipment. The global
market, worth $57 billion in 1982, is

.
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Ciassifizatiion coagas contmue 1o pve the
impressior. tha: making amihmg moa2
factory 1= going ithe same way as smoke-
stack mndusin generaliv—ur in smoke.
Yet software engmeenng aione 15 an
explosive new manufacturing” indusiry
tha: Dareh enters the American Treasury
Deoartment’s caicuianons of growin. let
alone its vision of what r.'onsuxutes
industry. -~ <.

What is for sure is Ihat thc new banle in
manufacturing competitiveness and pro-
ductivity i going to be fought in the fields
of prozess and design technoiogy. Here is
what Mr Daniei Roos of Mazssachusetts
Institute of Technology has to say?

Qver the next 25 vears. all over the world,
semi-skilled labour—whether cheap or ex-
pensive—will rapidlv give wav 10 smant
machinery as the keyv eiemen; i- competi-
tivenass. Neither cheap Korear. iapour nor

expensive American labour 1s our reai

probiem. Rather the challenge ii=s in rapid-

b introducing and perfecung the new gen-

erations of design and process equipmeni—

- and the complex social systems that must
. accompany thenr.

It does not require an MIT professor 10

explain why conventional manufacturing.

is limping out and new computerised

forms of design and fabrication are mus-

. cling in. Using the favoured vardstick of

productivity (return on investment after,
discounting for the current cost of money)
even back-of-the-enveiope calculations
show only two factors really count. Ener-
gy costs are irrelevant. being typically 3-

4% of factory costs. Much the same is.
true for labour, which now accounts for
only 5-15% of total costs.

“The only significant, and controllable,
factors are material costs and production
volume™, preaches Dr Bruce Merrifield-
of the American Depantment of Com-
merce, Thus, with roughly 30% of materi-

...lorobots...
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From smok:suck e

1

2 costs bemg in inveatory, a “jusi-in-
time™ delivery system (like the Japanese
kanban method for supplving compo-
nents 0. motor manufacturers) could im-
prove the real return on investment by as
much as 15%.

Gertting manufacturing \-olumes right is
trickier. Here high techncuog_\ is making

the whole notion of the special-purpose

factory—with its automated equipment
pwrring smoothly along as it churns out
millions of identical parts all made to the
‘same high standard of precision-—a relic

" of the smokestack past. The marketplace
_is much more competitive today, no long-
er accepting the 10-12 year product life

cycles needed to justify the investment of
such dedicated plants. The pace of tech-
nologlcal change is dernandmg that man-

_--,....."_

The retoolmg of America

Flexible make- -anything factories are begmnmg to sprout across America,

HIGH TECHNOLOGY .72 *5

ufactured goods be replaced every four or

five years: in consumer elecironics, every
two or three vears,

The Japanese factory devoted solely to
turning out 10.000 video recorders a day
with a handful of operators is the end of

" the line—not quite vet, but destined

shortly to become. a magnificent anach-

ronism and epitaph to the age of mass
production. It was a brief and grimy era,

spanning just the single lifetime from
Henry Ford 1o Soichiro Toyvoda. To take
its place, 2 whole new concept of manu-
facturing is being hustled out of the

laboratory and on to the factory floom "™

This is the final meiding of microchij

computers, software, sensors and tel‘mw//
coms to become in themselves the cutting *

1o0ls of manufacturmg mdustry

bnngmg back ;obs that had shpped offshore -

American engineers call it CIM. Comput-
er-integrated  manufacturing—hurried
into the workplace by a kind of Caesarian
section-~has arrived before managers
have had a chance to find out what they
really want or are able to handle. The
trouble—and there have been plenty of
teething troubles—is that CIM has a
grown-up job 10 do right now. To corpo-
rate America, it is the one remaining way
of usmg the couniry’s still considerable
clout in high technology to claw back
some of the manufacturing advantage
Japan has gained through heavy invest-
ment, hard work and scrupulous atten-

tion to detail. . e

American compames began pounng
big money into high-tech manufacturing
around 1980. All 1oid, firms in the United
States spent less than $7 billion that vear
on computerised automation. Today they
are spending annually $16 billion, mostly

on more sophisticated CIM equipment. By
1990, investment in computer-integrated
manufacturing will have doubled 10 $30
billion ot more, forecasts Dataquest of
San Jose, California. . -

General Motors has spent no less than
340 billion over the past five vears on
factories of the future. Even its suppliers
are being hooked into GM’s vast comput-
erised information net, allowing them to
swap data with the giant motor maker asa
first step towards integrating them wholly

_ within its CIM environment. 1BM has been

spending $3 billion a year on computeris-
ing its manufacturing processes. In so

doing, it has been able to bring numerous -

jobs, previously done offshore, back into

\!

the United States. Pleased with the e~ .

sults so far, 1BM has raised its investmy

in CIM to an annual $4 billion. ’
The heart of a CiM plant is a f[e:uble

manufacturing shop which can run 24

s
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hours 2 day . but which 1s czpadie of baing
retooied in mmutes rather than dayvs. and
abie 10 wrp owr hundreds of differemt
products insiead of bemng dedicated 10
just one kine. The difierence berween the
bes: of traditional automation {ior exam-
pic. Tovoia's Coroliz itne in Nagoval and
the best of new styie Cim plams {for
exampie, General Eiectric’s household:
appliance centre in Kentucky) is that the
former automates just the flow of materi-
a! through the factony. whiie the latter
zutomates the 1o1a! fiow of injormation

.needec for managing the er....:‘p'ue—
" from ordering the materials 10 pavxnz the

wages and shipping the finished goods out
of the from door.

The aim of M is not simply to reduce
the amiouni of direct labour involved in
manufacturing 2 produa (only 3-13% of
the cost). The real savings come insiead
from appiving strict computer and com-
munications controls to siash the amount
of waste (typically 30% of the cost)
through having up-to:the-minute infor-
mation on tool wear. while minimising
the handling. management and overhead
charges (rarely less than 40%) by know-

“ing precisely where items are at any

instani during the manufacturing process.
‘The pet resuit is-that 2 CIM factory has a
much Jower breakeven point than a highly
automated conventional plant. The ma-

jority of the CIM plants now onstream.in -

the United States break even at half the
level of a conventional plant (typically 65-
70% of full capacity). And because it
does not have to operate flat cut from the
start to be efficient, a €M plant makes it
easier and cheaper to launch new -prod-
ucts. That spells shorter life cycles—and
hence more frequent (and more attrac-
tive) model updates.™ T

That would be reason enough for enter-
prising high-tech companies to invest in
CIM. But a number of American corpora-
tions are being encouraged for other,
tore strategic, reasons to integrate their

Tt

"computerised manufacturing processes.

The Pentagon sees CIM as a nifty way of
allowing manufacturing capacity to be
sprinkled lightly across the land, instead
of being concentrated heavily in targeted
areas along the Ohio Valley, parts of
Hlinois and up through Michigan.

"The generals also see CIM plants—with
their rapid response and flexible, make-
anything nature-—as handy standby ca-
pacity ready to be instantly repro-
grammed to meet the military surge of 4
national emergency. Apart from its costly
military stockpiles, the Pentagon has 10
underwrite a good deal of redundant and
idle capacity among America’s defence
contractors. That is a political luxury it
can no longer afford.

Pressure from other pans of Washmz-
ton is also helping to usher high- -tech

...:ocm

manufacturmz into American factoncs.
To government gurus like Dr Bruce Mer-
rifield. the attraction of these flexibie
manufacturing plants is that they are 1dea]

Letthe daisies grow

Bureau ratic guidance is still no match for a femle economy where anythmg

can taﬂe root and ﬂower -*_

Who then is better suned to l1fe on the
high road of technology—America or
Japan? The answer is complicated by the
way the two industrial superpowers have
honed their separate skills in wholly sepa-
rate ways (table 3). American technology
is overwhelming in big systems, software,’
computing and aerospace. But nobody
can touch Japan in the process technol-

ogies that underlie conventional manu-

facturing. American technology reaches
out for the unknown; Japan’s bends down
to tend the commonpiace

The differences in style mirror the
differences in ideals that the two peoples
hold dear. The Japanese have a saying:
“The nail that stands up will be ham-
mered flat.” The Americans say: “‘Let the
daisies grow.” So it is hardly surprising
that American technology is individualis-

Table 3: Balance of forces - -

r

not 1ust for industnia: giants fike General
Eiectric. Westinghouse or IBM. hut ever
more so for the tens of thousands of uny
workshops across the countrv Whiie Ja-
pan has two-thirds of its industrial cutput
within the grasp of broad-based kerremsu
manuiactunng groups. Amencan Indus-

iry by contrast has aiways rehed neavily
on its 100.000 or so independent subcon-__

tracting firms. In metal working, for in-
stance, 75% of the parts made in the
United States are manufactured by small
independent workshops in patches of 50
Or iess.

The American Cotnmerce Department .-

sees no antitrust reasons why smaller
firms shouid not band 1ogether 1o share a
flexible manufacturing centre, making
spindles for washing machinss one min-
ute, wheel bearings the next. ther swiich-
ing to precision mouns for a micToscope
maker, crankshafts for diesel engines, .
microwave cavities for radar equipment,

_nose-cones for missiles and so on. This
would reduce the invéstment risk for the .
individual firms. while providing a higher -

return for the CIM plant as a whole. It
could also help rebuild much of the indus-
trial base of rustbowl America.

t:c "often erratic. and a]ways |conocla<.nc.
Japan s, if anything, is pragmatic, geared
primarily to problem-solving and hustled
along by a herd-instinct.

‘To date, Japan's high-tech success has
been almost excluswel) with develop-
ments that were predictable—like pack-
ing more and more circuits into dynamic

_RaM chips, or making video recorders
smarter and smaller. This is a result of

having total mastery of the process tech-
nologies. While all the basic break-
throughs for making semiconduciors—

electron beam lithography, ion implanta- ’

tion. plasma etching. elc—¢tame from the
United States, Japanese firms improved
the ideas step by step until their equip-
ment was a match for amthma made
abroad.

. By carrying out developmem contmu-

el

s = g, -

Japanese strengths
Applied research and development

" Incremental improvements .

Commercial applications -
Process and production technology
LComponents ‘
Hardware -~

Predictable lechnologies

Quality control :
Miniaturisation L -
Standardised, mass volume

American strengths

Basic research - C

Breakthroughs and inventions

Military applications . R

. New product design - 4
. Systems integration: _ - :

* - 7T Software oA

Less predictable technologies
New functionalities

New architectural desngns
Customisalion

&

PO S GO

Source: "The Postive Sum Siratagy ", Natonal Acaderny Fress, Washmgton DC, 1986
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AUSI IR STRal, INCTEMERIA’ St2D8 (nsiead
of the Amencan was 0f greai guanium
jeant £vem gecade or so.. Jepanese firms
wave Deen abisr 10 bombars customers

with & parTage of new modeis ofienng ver
peties Value, oguakn and  rehadiin
Amencaen Dirms. Dy coprast. have radi-
uonaliy Mads COSMENT INPTOVEMENTS &v.
erv few_vears. and then brought out
compiete - modei overhauis once = decade
or so. Thart has made their products look
jong in the toptk. ther suddenly change
dramatcally—ofien for the worse while
design bugs and production wrinkies are
soried out.

American technoloﬂ\ has alno tended -

to be gearad for use mainly at home {for
exampie. teiephone svstems, motor cars).
With s smaller domestic market. Japa-
ness technology has béen forced o iook
fartner afield. The Stanford econormst.
Mr Daniei Okimoto. makes the paint that
though Japanese firme have excelied at
technoiogies tied ciosely 10 commodities
with huge export markeis (for example,
. emission-con-
trol for motor cars, opucal coatings for
camera lenses). lately thev have begun to
do well in technologies for domestic use
100. Some examples include pamma in-
terferon and Imerieukin II in pharmaceu-
ticals. digital switching and transmission
in teiecommunications. And with their
breakthroughs in gallium arsenide semi-
conductors. optoelectronics. supercera-
mics and composite materials, the Japa-
nese have shown themselves selectively
capabie of innovating at the frontier of
knowledge as well as anyone, =~~~

On the whole, however, Japanese firms
have been less successful with technol-
ogies that are inherently complex, not
particularly predictable and dependent
upon ideas springing from basic research.
Making jet engines is one such technol-
ogy. Designing air-traffic-control radars
is another. Developing computer-aided
design and manufacturing systems is a
third. And despite MITI's “1argeting™ of
lasers as a technology to be conquered,
little progress has been made here to
date—because not enough busic research
has been done in the necessary branch of
physics. ..

Such incidents point to serious prob-
lems in Japan's educational system.
While Japanese youngsters out-perform
western school children in all meaningful
tests of mathematics and science, their
training stresses rote learning rather than
critical analysis and creative synthesis. At
university, their skills in problem-solving
are enhanced at the expense of their
abilities to conceptualise,

As faculty members, Japanese academ-

ics are civil servants unable to fraternise

as paid consultants in industry during the

summer vacation. So Japan has none of

THE ECONOMIST AUGUST 23 1986

the cross-feriiiisation between basic re-
search and commersia deveiopmens that
chzracienses MIT and Route 12t. Stan-
ford and Sihicon Valieyv and = hundred
other campuses across Amenca. Aiso.
because ail the jeading unmversiues in

HIGH TECHNOLOGY SURVEY 35

Japan are siate-owned and run ngdiv by
a conservauve ceniral bureaucracy, it i
difficuis to aliocate grants (by peer-re-
view] 10 the most deserving researchers
rather than tne most senior.

In the days when Japan couid storm ¢ h\

W

Foree! .about America’s undcrgmund
economy of do-il-vourselfers pushing
hamburger cants. pain: brushes and illicit
drugs. Above the conventionai econo-
‘my. a star-spangled wealth iauncher hift-
ec off three or four vears ago—10 take
advdniage of the souring power and

_ plummeting cost of microchips. the
breakur of the geriatric telephone mo-
nopoiv. the chimera of Presidznt Rea-
gan's space shieid and. above all. the
technolegical coliision of computing,
communications and office automation.
Meet America’s exciting new airborne
economy.

The firs1 thing to understand is that
nobody is quite sure how well even
America’s conventional economy is per-
forming. let zlone its underground or
overground components. The only items
reported properly seem lo be imports
and unemployment. The trouble is that
the economy is changing so fast—from
oid-fangled businesses based on metal
bashing and carting things around to
new-fangied ones that massage. transmit
and memorise scraps of information.
What is for sure, the leading economic
indicators—those ' monthly headlines
that send shockwaves around the world's
financial markets—seriously underesti-
mate some of the most important growth
sectors within the United States.

Because the statistics have not kept
pace with the way American business is
becoming internationalised, computer-
ised and more service-oriented, the pic-
ture the statisticians paint depicts an
economic landscape of a decade or two
ago. Here are some examples of lagging
statistical response:

o Companies are classified by industrial
Sectors using defmmons last updated in
1972 :

® Twenty years after computers swept
manual accounting into the dustbin, the
first price index for computers has just
been introduced—and is still incom-
plete. Where America’s computing cosls
have been assumed to be fixed. hence-
forth they will be deemed 10 fall (as they
have actually been doing) by at least
14% a year—adding nearly 1% to GNP.
@ An archaic processing system for Jog-
ging foreign trade, confronted with a
90% increase in imports over the past
decade, is ignoring America’s growth in
fareign sales. A significant proportion
(some say 15-20%) of American exports
now goes unreported.

® Measures of family income, designed
in an age when welfare was a dirty word,
omit non-cash components such as com-

Lift-off for the alrbome economy

"are far from being as clean. complete or

_pany fringe benefits for professionals
{pension rights_ deferred income plans.
health anc lifz insurance. eiz) anc in-
kind governmen: assistance for the poor
{fooo stamps. rent subsidies. e1g).

® Poverty is still defined by consump-
tion patterns of the mid-1950s, when a
family of three spent a third of its income
on food. The same food basket today

costs a fifth the eguivalent familv’s
income. .
Den’t snigger. D“'SDH’ budgeia

cuts, the American slausncal svstem 15 .
stili one of the best in the world. lis only
real weakness is that—employment fig-
ures aside—the statistics used for deter-
mining. say, GNP or growth tend to be by-
products of non-statistical agenciss (such
as the Internal Revenue Service, the
Customs Service. Medicare and the De-
partment of Agriculture). As such, they

timely as the experts would like. .

. Consider some recent anomalies
caused by the quickening pace of techno-
logical change. With 70% of Americans
being employed in the service secior,
you might be tempted to categorise the
United States as essentially a service- |
based economy. It is. But you would not
think so from the Standard Industrial
Classification (SIC) used in generating
the input-output tables for measuring
GNP. This has 140 three-digit codes for
manufacturing firms, only 66 for ser-
vices. Moreover, since the SIC sysiem
was last revised in 1972, whole new
business activities {for example, video
rental, computer retailing, software re-
tailing, discount broking. factory-owned
retail outlets) have sprung up, while
others have withered away.

Nuts and bolts. for instance. are in an
$IC category all of their own, employing a
grand iotal of just 46.000 people. Enve-
lope makers. aguin with their own SIC
category, provide fewer than 25,000
jobs. Yet one SiC code in the service
sector alone, general medical and surgi-
cat hospitals, now covers some 2.3m
people. Lots of high-tech service busi-
nesses—including computer stores and
software publishers and manufactur-
ers—do not even qualify for their own
SIC codes yct.

There is no reason why alt sic catego-
ries should be the same size. But the
imbalance exaggerates the importance of
traditional manufacturing at the expense

of services in the American economy.
Above all, it allows whole sections of
America’s booming high-tech economy

10 go unreported. JJ
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Back to the future

A glimpse or iwo a1 the future m! dispel
any goudts about Yankes ingenuny as it
probes 1ne lnmits of tomorrow’s tezhnol-
ogy. First. to Silicon Valley wnere Mr
Alan Kay, refugee from such technoiogi-
cal hotneds as DaRrpA, Stanford. Nerox
PARC and Atari, is nowadays visionary-
at-large at Apple Computer. Buiiding on
the Jearning theories of John Dewey and
Jean Piaget, Mr Kay is trving 10 crears a
“faniasy ampiifier =& computer with
enough poweg O Outrace the user's
senses, enough=memory 10 slore livrary
- loads of reference material. and enoufh
clever software 10 couple man’s natural
desire for exploring fantasies with his
innate ability to learn from experiment.
The ¢oncept. called “Dvnabook™,
combines the seductive power of both a
video game and a graffiti artist’s spray-
can with the cultural resources of a
library. museum, art galiery and concert
hall combined. Difficult to make? You
bet, especially if the whole gizmo has to
it in a package no bigger than & notepad
and be cheap. cnough for every schoolkid
10 OWDL o opngpr
Smaihalk is thc compu:er language Mr

- AT YRR S - .
Kav has developed to aliow kids to
comverse with the fanasy amolifier. The
resi of the ingredients are al! teconologi-
cally imaginable, just prohibitively ex-
pensive and unwieldy for the time being.
But a decade ago the first personal
computer was just being built at consid-
erabiz expense . Irs funchional eguivaient
todav costs less than §50. Siii oniv 1n his
mid-30s. Mr Kay has ample time 1 pui a
Dyrabool i the hands of miiions of
voungsters with open minds and a sense
of wonder still intact.

Next. meet Mr Ted Nelson. gadfly.
prophet and seli-confessed compuier
crackpot, with .a lifetime’s obsession
wrapped up in an cnormous program
calied (after Coleridge’s unfinished
poem) Xanadu.. Boon or boondoggle,’
nobody is quite sure, But the gxanl piece
of sofiware for steering one’s own
thought processes (including alternative
paths, mental backtracks and inteliectual”
leapsj is hardly iacking in ambition or
vision.

Conceived originally b\ Mr Nelson .
while a student at Harvard as simply a _ -
note-keeping program for preserving his

-the results, and lopging a share of the

_ s0nnets to songs—and pul it into Xana-

every thoughi. Natadu has evolvec into
a tolal blerary process: creaung igeas:
organising the thoughts. with traces
showing Dacktracks. ahernative veraoas
and jumps 10 Cross-reierencesd docu- .
ments. mampuiaung the tex:: publisung
¥,
rovalties 10 every other author cited.
- Every document in Xanadu's database
has links 10 its inteliectual antecedents
and 1o others covering relatec 10mics.
The hnked references work ke {oot-
notes. eacsp: that Xanadur ofizrs an
eigctromsc “window ™ ihreugh winch thay
can be accessed there and then. Because
the whole process works in 2 non-se-
guential way. the’ invenior calls the out-
put “hypertext™.

Mr Nelson looks forv.ar" to the day
when anvbody can create what he or she
wants—irom recipes 10 research papers.

du’s database angd quote or cite anvhody
else. Rovalties and sub-rovalties. moni-
tored automaticdlly by the host comput-
er, would be paid according to the
amount of time a user was on-line and
reading a specific document. It sounds
pretty wild at the moment, but hypertext
could be commonplace before the cen-
tury is out.

-
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_homegrown development and production

excellence, the inadequacies of its educa-
fional sysiem and academic research
hardly mattered. But such shortcomings
are becoming increasingly a problem as
_ high-tech competition intensifies. gz »
Nor can Japan call on its little firms to
provide the invigorating fillip of innova-
tion such enterprises provide in the Unit-
ed States. And with their lifetime employ-
ment practices, Japan's big technology-
based corporations rarely get a chance to
attract high-flying talent from outside.
Technological diffusion between small
firms and large corporations, and be-
tween companies generally as engineers
swap jobs, is one of the more invigorating
forces for innovation in the United States.
Nor. also. is there an adequate way in

Japan for financing risky innovation out- -

e ‘y.f *

side the big curporatlons Smce 1978,
American equity markéts have raised 38
billion for start-ups in electronics alone
 and a further $3.3 billion for new biotech
" companies. Over the same period, Ja-
pan’s venture-capital investments in high-
tech have totalled just $100m.

Lacking all these things. the Japanese
have sought a substitute. This is one of
the main reasons for MITI's special em-
phasis ‘on collaborative research pro-
jects—as in vLSI or fifth-generation com-
puters. To Mr Gary Saxonhouse of the
University of Michigan, Japan's lauded
industrial policies are litile more than a
substitute for the ingredients that Ameri-
can companies enjoy from their vibrant
capital and labour markets. .. &

As for MITI's infamous industrial tar-
geting, many Japanese (as weil as foreign-
ers) have long doubted its effectiveness
"and believe it is now wholly inappropriate
anyway. All technologies have started
moving simpty too fast to wait upon the
whim of bickering bureaucrats. Itis not as
though Japanese civil servants have
shown themselves any better at picking
industrial winners than officials else-
where; and none has bettered the invisi-
ble hand of the marketpiace.

Apant from possessing vastly greater
resources of well-trained brains, more
diverse and flexible forms of finance, and
a bigger and more acquisitive domestic
market. America has one final, decisive
factor moving in its favour—the pace of
innovation itself,

TR K

 low-risk, low-cost approach that Japanese

‘- PR S I R

Hmh tech products tend to have two
thmgs in common: they fall .in price
rapidly as production builds up (they
possess steep learning curves) and they
get replaced fairly frequently (they have
short life cvcles). The trend in high-tech is
towards things becoming steeper and
shorter. So the competitive advantage of
being first to market is going increasingly
to ourweigh almost everything else.

This spells an end to the traditional

companies have used so successfully to
date—coming in second with massive vol-
ume and forward prices after others have
primed the market. Henceforth, Japa-
nese firms are going to have to take the
same technological risks—and pav the
same financial penalties—as evenone
else. And that puts the advantage décid-
edly on the side of Yankee ingenuity.
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JapanIs Racmg to Commer(:lahze New Superconductors
- Discovery Prompts Frantic Research Effort; U.S. Response Is Measured

By STEPHEN KREIDER YODER

Staff Reporter of THE WALLSTREET JOURNAL

TOKYO-—In the corner of Prof. Shinichl
Uchida's faboratory at the University of
Tokye, across from the bottles of lquid
nitrogen, stands a bunk bed.

Until recently it was little used. Then,
on Feb. 15, a University of Houston press

conference announced the latest break-.

through In the science of superconducti-
vity, a development with potentially enor-
mous commercial applicatiens.

The lab and its bunks here setdom have'

been empty since.

For three weeks Prof. Uchida's 12-re- _‘

searcher team worked around the clock,
seven days a week to duplicate the Hous-

ton results. Sleeping in shifts, they cooked '

their meals in a tiny kitchenette while
their latest batch of experimental ceramic
pellets baked in the lab's kiln.

In other labs, in company board rooms

and In the offices of the powerful Ministry .

of Trade and Industry, or MITI1, the Hous-
ton breakthrough has galvanized Japan.
Sclentists, Industrialisis and government
oftictals have responded frantically, con-
vinced they can, and must, walk away with
the commercial applications. “‘When It
comes time to make something out of it,”
predicts Prof. Shoji Tanaka, who Is Prof.
Uchida’s boss, “‘the Japanese will have the
upper hand.”

In the U.S., by contrast, the reaction
has been more measured. Labs are busy,
but there isn't any nationally coordinated
drive for commercialization. Leaders in
superconductivity research caution that
much sclence remains to be done first.
“You must keep in mind that the scientific
scene is changing so rapldly that to decide
(on specific applications) on the basis of
what is known today would be 2 mistake,"
says John Armstrong, director of the re-
search division at International Business
Machines Corp. It would fllso be wrong, he
thinks, “to turn this infb a race between
East and Wi

Here in Tokyo, however, the race is al-
ready on, showing once again the competi-
tive drive and speed with which Japan can
seize on Weslern science.

New materials that conduct electricity
at warmer temperatures with almost no
loss of power, have “opened a fantastic
world of future industries,” says Masatoshi
Urashima, a MITI official. Because previ-
ous superconductors operated only at ex-
tremely low and expensive-to-maintain

HE OBJECTIVE;

business newspaper, ‘is to organize industry
to get the jump on the West in applications and
commercialization for a huge new market.’

revolutionary things are going to come up
and a lot of it is going 1o come from Ja-
pan,” says David L. Keller, a technology
analyst with James Capel & Co., a British
securities firm. “The Japanese will dra-
matically fead the rest of the world."”
The Japanese government already is or-

ganizing that. days after th ton

bombshell, Japan's Science and Technol-

ogy Agency announc rm a
edFCh consortumof - Japanese o

res mpa-

says Japan’s leading

1 . periodic table of the elements. For hours

temperatures, the new materiais make
economica! the creation of tiny, superfast
compiiters, magnetically floating trains,
long-distance power lines that don’t waste
electricity and even appliances that use al- -

: most no power.

The discovery meshes with lechnnlog‘les

“Japan has refined for years. Japan has a
train using superconductivity that is al-

most ready for commercial use. It travels
atl more than 250 miles an hour while hov-
ering five inches above a track on a mag-
netic cushion created by superconducting
colls. Japan's shipbuilders, meanwhile,
have spent $23 mitlion to build a fast ship
propelled by superconducting magnets, -

NEC Cerp. and others already have pro-
duced prototypes of superconducting com-
puter chips; the West gave up trying to do
so four years ago. Such giant electronics
concerns as Hitachi Lid. are supplying the
West with milllons of dollars of supercon-

ducting equipment. And Japan's leading
role in Industria} ceramics will help it de- .
velop ceramic superconductors, “A Jot of

jeg, unlversitl ent labg. A
week later, the consortium was in place,
including such Industrial giants as NEC,

- ‘Toshiba Corp., Nippon Steel Corp. and Mit-

subishi Electric Corp. "“We've gathered ail
the leadi -
dylivi pan,” says Kojl Yamagucht,

e agency official overseeing research.

Vg _need to_get everybody together to
sha; ation an ow  to

"

MITI, the agency that picks and funds.

naticnal projects Nke the one that helped
Japanese makers dominate the memory
chip business, began moving on the day of
the announcement. It already is polishing
up an existing feasibility study on a super-
conducting power plant and plans o have
a working model built by 1992

“The objective is to organize industry to.
get the jump on the West in applications
and commercialization for a huge new
market,”” says Nihon Keizai Shimbun, Ja-
pan’'$ leading business daily. The earliest
application, researchers say, could be su-
" perconducting computer chips that would
enable creation of a shoe box-sized super-

computer. IBM and most other U.S. com-
naniac ahandoned research in 1982 on the

| painto o L ]

chips, called Josephson Junction devices,
_partly because of the complications of
cooling with helium. That left NEC, Hita-
chi and a MITI lab to refine the technology
with 1
or alt the government-inspired organi-
zation, Japan's research labs didn’t wait
for government orders when they heard
the news from Houston last month.
“Elementsof-Swrprse . . ——
At the University of Tokyo, Mr. Uchida
sat his researchers down in front of a large

————

i they debated which elements Houston
could possibly have used. While they were
still guessing, a rumor came over the
' phone that the material was fluoric. Stu-
- dents ran out ax:d bought fluorinated chem-
icals. For three days they tried out hun-
dreds of combinations until they found the
. nnor was false.

Acting on another tip that the Houston
material was dark-green, the researchers

I mixed all the plausible chemicals that
+ would become green when fired, again
. with no success. (The material needs to be

fired further until it is biack, they found
. later.) Then a news report said a Chinese
lab had achleved superconductivity at 100
degrees Kelvin (minus 173 degrees Cel-
sius) using a ceramic with ytterbium in it
and researchers attacked that. The report
proved wrong—the element was yitrium.
(Ironically, the University of Tokyo lab
later found, by cotncidence, that ytterbium
works. The lab patented the discovery.}
Finally at 2 a.m. March 1, they got su-
perconduclivity. “it was an other-worldly
experience,” says Prof., Uchida. They
drank a toast and launched back into an-
other week of experiments, this time to
refine the resulting ceramic. On March 8
they anncunced a purified form. On
Wednesday the lab finally took a holiday.
Meanwhile, labs at Tohoko University,

! Hokkaido University and a government re-
. search facility in Tokyo have burst forth

with rapid-fire announcements of their ad-
vances In superconductivity. They and

| other labs have been snatching up the in- .
gredients for superconductors so fast tha
there are shortages. Suppliers have run ou



walt three weeks for orders to be filled.
*“The Real Thing’

Prof. Uchida's lab has been flooded by
calls and visits from companies. Sumitomo
Electric  Industries Ltd. researchers
brought in some rudimentary wire made
from superconducting ceramic. Engineers
from Toshiba, Fujitsu Ltd. and Hitachi
have visited the lab to keep watch on de-
velopments. *'Company people have the
conviction that this is finally the real thing.
A lot are starting to pick it up. ... They
see that superconductlvity 1s a sure thing
and they want te get on to application,”
says Prof, Uchida.

Of course, there is scientific and com-
mercial excitement in the U.S., too, but it's

iol yttifum, for example, and labs must\

less frenetic 2nd isn’t centrally controlled.

Scientists say Indications of an incipi-
| ent breakthrough came as early.as April
1986, when researchers at IBM's labora-

., fory In Zurich, Switzerland, reported they -
1 had achieved superconductivity in a new
class of materials, the metal oxide ceram- '
" | Jes. This galvanized researchers through-
"| out the worid. By November, the Japanese

and Chinese had confirmed the IBM dis-
covery and by December, sclentists in

- Houston and at American Telephone &

Telegraph Co.'s Bell Laboratories were re-

porting important advances with the new .
" materials. :

About 5,000 physicists jammed the ball-
room of the Hilton Hotel in New York
' Wednesday night for an unprecedented

Society. They listened to the presentation
. of 60 papers on superconductivity research
done largely within the last two lo three

Werereports from EBM, Bell Labs, West-

as well as from Japanese, Chinese and Ca-
nadian sclentists.

The breakthrough generated tremen-
dous excitement among Bell Labs scien-
tists, says Robert A. Laudise, director of

the laboratories' Inorganic chemistry |

branch. “Usually, research managers are

special session on superconductors at the’
annual meeting of the American Physical.

mnnmgummmmu%unl- ‘-
versitie§ dominated the progralm—tiere

Inghouse Electric Corp. and Exxon Corp.

coaching people to do this or that,” Mr,
Laudise notes. “But In thls case we had
people coming around from al! different
disciplines wanting to know If there was
anything in this for their area,” he says.

Too Soon for Applications

“We've had a lot of people going with-
out sleep,” Mr. Laudise says. But he
agrees with IBM's Mr. Armstrong that it's
still too soon for anyone to settle on spe-
cific applications of the superconductors.
“We're not trying to make any specific de-
vices or systems,” he says.

Bell Labs researchers are, however,
trying to fabricate various superconduct-
Ing materials Into experimental devices.
At Wedngsday's APS meeting they dis-

. played a superconductor in the form of a

flexible ceramic tape that cap be formed
and then hardened into a shapé {o fit a su-
perconducting device, ‘
" Researchers at General Electric Co.'s
bg research and development center in
Schnectady, N.Y., agree that It’s too soon
to jump Into an industrial competition with
anyone, including the Japanese.
Jury Is Still Gut

“In the materials tield, the evenis of the
Jast several weeks have been quile spec-
tacular, but in the applications sense, the
jury is still very much out,” says Michael

" Jefferies, manager in the center’s engi-
-.meering physics laboratory.

Until recently, the GE iab didn’t have a
group of scientists working on supercon-
ducting materials. “"But we're now trying
to confirm and duplicate the resulls that
are belng reported,” Mr. Jefferies says.

Guy Dopnaruma, vice president for re-
search at the University of Alabasna in
Huntsville, says povernmental agencies
and private concerns have shown a keen
interest in the university's superconducti-
vity research, which duplicated the Hous-
ton breakthrough.

"~ ““Wherever I go around town somebody
buttonholes me and asks how we’re coming
along or when can we use this,” Mr. Don-
aruma says. Some Inquiries have come
from the space and defense related agen-
cles in the area, including the Marshall

Space Flight Center and the U.5. Army/

Misstle Command. he says.

(

fabricating a superconducting thin film,
ful In electronic devices, a news confér-
ce last week was packed with industry
ple. Several other scientists have called

researchers. Niels Reimers, director of
Stanford's technology ltcensing office, said,
however, that he hasn't been fielding many
industry inquiries.

In Japan, however, companies that al-
ready seil conventional superconducting
wire to the U.S, have bepun crash pro-

- grams to commerctalize the new discov-

ery. Fujikura Ltd. and Sumitomo Electric,
for example, say they have developed rudi-
mentary wire out of the new ceramic, de-
spite skepticism among some scientists
that the material won't lend itself to wire-
making.

Like thelr U.S. counterparts, Japaness
makers temper thejr enphoria with wam-
ings that too little is known about the new
ceramic superconductor to tell whek and
how the material will be commercialized.

Aside from possible problems in form-
ing brittle ceramic into wire, the new su-
perconductor stifl can’t handle enough cor-

" . rent to be used in heavy applications such

as power plants. Superconductors salso
‘don't work well with altermating current,
the type of electricity used in most of the
world’s power equipment.

But Japanese labs are convinced they
can solve the problems over the next sev-
eral years. Now that the West has made
the basic breakthrough, they say, the ball
is in their court. “It will be difficult and
wili take time,” says Kasumasa Togano, a
government sclentist. “But that’s precisely
where Japan's labs and makers have the

"

edge.
Still, he and other researchers admit h\

a twinge of hurt pride, “To be honest,
we're following in the foolsteps of the
U.8.," Mr. Togano says. "'Here, again, the
originality is coming from the West. W
have a measure of sadness about that.’.

JErny E. Bistior IN NEew YoRk

CONTRIBUTED TO THIS ARTICLE

Palo Alto, Callt--Where Stanford UM

ity recently announced a breakthrough

for more information for use in making a |
superpowerful magnet used by geological -
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COMMERCE DEPARTMENT'S FINAL
RULE ON GOVERNMENT PATENT POLICY

52 Fed. Reg. 8552,

DEPARTMENT OF COMMERCE

Otiice of the Assistant Secretary for
Productivity, Technoiogy and
innovation

37 CFR Part 401
iDocket No. 41278-7006}

Aights to Inventions Made by
Nonprofit Organizations and Sma!l
Business FFirms

AGENCY: Agsistent Secretary for
Productivity, Technology and
Innovation.

ACTioN: Final rule,

suMmMARY: Public Law 88-620 amended
Chapser 18 of Titie 35, United States
Code, dealing with patent rights in
invenlions made with Federal funding
by nenprofit organizations and small
husiness firms, It aleo reassigned
vesponsibility for the promulgation of
regulations implementing 35 U.S.C. 202
through 204 and the establishment of
signdard funding agreemen! provisions

“f:om the Office of Mangement and

Eudget (OMB] to the Secretary of
Commerce. This rule makes final the
Laterim final rule published in the
Federal Register on July 14, 1986, and
Liicorperates minor changes as a result
ef comiiens received on the interim

- final rele,

EFFECTIVE DATE: April 17, 1087,

FOR FURTHER LIFGRMATION CORTACT:
Yir. Nuormun Latker, Director, Federal

Tarkne \.—-.-m YAnnn anmome [S P FP
L laly

Division. Office of Produc tivity,
Technology and Innuvatien, U.S.
Department of Commerce, Room 44837,
Wazshington, DC 20230. Phone: 202-377~
O6hY.

SUPPLEMENTARY INFORMATION:
Background

Public Law ‘-JB-—(:Z(] amended Chapter
138 of Title 35, United States Code, and
o ss; sed regulatory authorily to the

sereiary of Commerce. The Secretary
'."-.as dedegated his suthority under 35
Li.6.C. 206 to the Assistan! Secretary for
Froeduativity, Technology and

fnnoviation. Sectien 206 of Title 35 U.S.C.

reguires that the regulations and the
standuard funding agreement be subject

to public comment before \heir issuance.
* Accordingly, on April 4, 1945, the

Aassistant Secretary published a notice
of proposed rulemaking in the Federal
Register (50 FR 13524} for public
comment. As noted at that time, the
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regulation closely follows OMB Circular
A-124 which the regulation replaced.
Differences between the proposed rule
ang the Circular were highlighted in
Supplementary Information
accompanying the notice of proposed
rulemaking.

‘Additionally, to comply fully with
section 206 of Title 35 U.8.C., the
Department published in the Federal
Register (51 FR 25508) on July 14, 1986, &
final interim rule and requested
comments by Sepiember 12, 1986,

Copies of all comments received were
made available for public inspection in
the Department’s Central Reference
Records Inspection Facility (CRRIF},
Room 6628 in the Hoover Building.

Information about the availability of
these records for inspection may be
obtained from Mrs. Hedy Walters at
(202) 377-3271.

Treatment of Substontative Comments
on Interim Final Rule.

A number of comments from eight (8)
different sources were received on the
interim final rule in response lo the july
14, 1986 notice.

The Department of Energy (DOE)
submitted five comments on the interim
final rule. All of the comments were
found to have merit and have been
incorporated in the final rule as follows:

DOE's firs! comment relates to a
suggested clarification in the discussion
portion of the interim final rule relating
io § 401.3(a) (2). DOE's concern is that
the discussion suggesis that the right of
the government to declare exceptional
circumstance for nauonal securi!y

situations” and that apphcauon of this
section is therefore limited to situations
where the invention report is classified.
DOE correctly points out that this is not
consistent with the actual language of
the regulation. We agree that the words
“somne limited situations"” should not
have been included in the discussion
portion of the July 14, 1586 notice.

DOE's second comment states that the
reference in the discussion portion of the

‘interim finz! rale, in § 401.14(b) to

nuclesr weapons programs is
inaccurale, We agree that the word
nuclear should not have been included
in the discussion of § 401.14(b}.

DQOE's third comment suggests that
§ 401.3(c) be revised to be consistent
with § 401.14(b], which permits DOE to
draft a substitute clause. We agree and
have included the words, “'or substitute
thereto™ after the reference to
§ 401.14(b) in § 401.3(c).

Another DOF. comment suggests that

§ 401.13(c) {2) goes beyond the similur
provision of OMB Circular A-124 by
appearing to preclude confidential
disclosure of patent applications or
information w*ish is part of a patent’
spplication obtained under the clause to
other agencies or-contractors of
government agencies. We have clarified
this by adding the following additional
language to the end of § 401.13(c) (2):
This prohibition does not exlend lo
disclosure to other government agencies or
contractors of government agencies under an

obligation to maintain such information in
confidence.

DOE also suggests that § 401.13(c)(3)
is unnecessary in view of § 401.13(c}{1).
However, DOE suggesis that if it is
retained, § 401.13{c)(3) should be limited
to the same time period as § 401.13(c}{1).
‘We agree but have made no change
because the language of § 401.13 {c} (3)
already refers back to and incorporates
the § 401.13(c}{3) already refers back to
and incorporates the § 401.13(b)(1)
limitation.

DOE also states that in § 401.15, first
senience, third word from the last word,
“of" should be "or". We agree and have
made this change.

Finally, DOE suggests that § 401.15(b}
should have the following five words
added at the end: “Unless it has been
licensed.”" We agree and have included
these five words at the end of
§ 401.15(b).

Another person submitted six
comments which have been treated as
follows:

Thie Jirst comment suggests 1hut o
statement be added to § 401.3{c] as
follows: “the Department of Energy may
only exercise the exception at § 401.3(a}
(4) with regard to inventions at ihe
facility that are made directly and
primarily with funds provided by either
the Department’s naval nuclear
propuision or riuclear weapons related
programs.” This comment was nol
accepied since Lhe statute does not usge
these terms. Further, all delerminations
made under section 401[{a){4} by DGE
are subject to review by the Department
of Commerce under § 401.14(} and each
determingtion will be examined to
ensure compliance with tha jaw.

The second comment points out that
in order to make a determination under
§ 401.3(a) (4). an agency musi find one of.
the conditions set out in § 401.3{a) (1),
{2} or {3). We disagree with this
interpretation as § 401.3{a) (4] is
independent of § 401.3{a] (1}, {2) and (3).
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A third enmment supgeats that
eonsideralion should be given 1o adding
langnage to § 401.5(x) requiring the
contractor {o return a significant or a
major partion of income lo the facility at

* which the invention was made. This

issue was disposed of in the earlier
intcrim final rule notice of July 14, 1988,
on page 25509 under the discussion of

§ 401.5{f). The matter of réyalty dispossal
is one thal is best lefl \o negotiations
between the inferested parties.

B553

The fourth comment relates to the
language in § 401.5(g) regarding the
physical location of contractor
esnplovees responsible for licensing of
fucility inventions. The comment
supnesis that 401.5{g) expressly state
that contracters be obligated to
mainiuin personnel responsible for
livensing at the facility. However,
another person requested that the
subsection not be interpreted strictly to
reg:ire that such a person be physically
lnrated st the {acility. Section
202(c)(7)(C) of Pub. L. 93-620 indicates
thal licensing be done at the facility, “to
the evtent it provides the most effective
techucingy transfer. . ", We believe this
lznguauc precludes arbitrarily requiring
that licensing personnel be locaied ot
the facility,

A fifth comment recommended
reguiring DOE funding agreements to
conform to the lanauege prescribed by
§ 411.24(b){2) when the exception at
§ 401.3(a){4} is used. This was no{
acenpled. Althongh we have, in fact,
permitied DOE to use a substitule clavse
for that gef out in § 401.74(b}{2). we will
b reviewing all agency regulations
inciuding DOE's to ensure compliance
with the law and regulations, including
all substitute clavses conlained in
apnay regulstions.

T shived wammen of this second
pecson is thal we modify the statement
in § 4n1.15{a) that “within 90 days after
receiving . . .7 o read: Within @0 days
after recniving a reques! and supporiing
imtormation or sonner il a statutory bar
to piaterniing is imminent, the agency
chall either make & determination or
informy the contractor of why a
determination has not yet heen made
and when one can reasonably be
expecied.” This commaent was not
aroeried. At this lime, this is a matter
biesl left 1o the parties to deletmine on &
vase-hy-case basis.

A number of comments were also
recuived regarding a typogravhical error
in the "Bickground” section on page
25510 of the July 14, 1986 Federal
Register notice. The word *nol” was
inadveriently ieft out of the last
sentence of the first paragraph

3-26-87

discussing § 401.7. The sentence should
hitve read as follows: “this change has
been made because small business
preference is not intended to inhibit
industrial support of university
research.”

Two comments were received that
relate to the exceplions to be made for
handling of inventions if they are under
research at a government-owned,
contractor-operaled facility (GOCO):

The first comment relates to the
requirement in § 401.5(g} that specifies
that income be used for purposes
*'congistent with research and -
development misgion and objectives of
the facility.” The commenter suggests it
would be preferable that a university be
able lo direct the net royalty income to
the mast promising research needs,
which may not necessarily be consistent
with the objective of the GOCO facility.
We cannol accep! this suggeslion since
the language in the regulation ig based
on the statute—Pub. L. 98-620.

The second comment goes on to state
that § 4m.5{g) further specifies that if a
licensing program is successful, then
above a certain point, 75 percent is to be
paid to the U.S. Treasury. The ‘
suggestion is that this reduces the
incentive to be sucressful, and
recommends the deletion of this
reqguiremen!. Again, we cannot accept
this suggestion since the regulatory
language herein is based on the
statute—Pub. L. 96-620.

A third comment references the
special clause entitled, “patent rights to
nonprofit DOE facility operations.” The
commeni staies that this clause removes
a subject invention funded by the raval
nuclear propulsion or weapons related
programs of DOE from the normal
presumplion of rights to the contractor,
and requires the petitioning procoss that
was in effect before the enactment of
Pub. L. 82037 The wouscth iy thal if
these programs are exempled, then there
may ke additional proposals to delete
other programs from the full operations
of Pub. L. 26-517. The commen! then
coencludes by recommending that this
special clause not be implemented. We
cannni acuept this recommendation
since the statute, Pub. L. 98-820, gives
DK the disnretionary authority to use
this for its naval nuclear propulsion or
wrapons related programs. .

Another comment received relates to
§ 401.14{c)(1), which calls for disclosure
by a contracter to the contracting
government agency of each "subject
invention . . .” within two months of
the time it is disclosed by the inventar in
wriling. The commenter complains that
two months is "too harsh." We do not
gcoept this comment for two reasnns. (1)
The statute, Pub. L. 98-820, uses the

BNA's Patent, Trademark & Copyright Journat

words "reasonable time"” and we think
twg months is reasonable: and (2)

§ 401.14{c}{1) allows exiensions of time
a! the discretion of the agency.

One person asked for greater
guidance on whether contractor funding
of individual scientists at different
universilies is an educalions] eward
within 35 U.S.C. 212 and, if so, what
rights such swardees should have. We
have not acted on this comment since
we do nol believe any contraclor has the
authority to use funding for the
educational awards covered by 35
U.B.C. 212.

A comment was submitted that
relates to the discussion in the July 14,
1988 notice of § 401.13(b). The concem is
that the discussion may be
misinterpreted to imply that agencies
may nnt apply the provisions of Pub. L.
98620 retroactively. This point is well
taken. It was our intent in the July 14,
1866 discussion of & 401.13(b] to note
only that the Department of Cominerce
has no authority under the law to
require sgencies to waive the cap on the
term of an exclusive license in a patent
clavse that predates enactiment of Pub.
L. 98-520. There is no quesiion thal the
agencies themselves have authority
under the law to waive such cap and the
regulaticns in fact urge them to do so
absent & subgtantive reason to do
otherwise.

Another person requested that the
Department of Commerce set a time for
issuanue of draft supplementery
regulations relating to fereign filing
deadlines at § 407.14(c){3). As we
previously indiceted in the interim final
rule notice on July 14, 1986, we are
considering this matter, Therefore, we
sec no reason af this lime to sei a
deadiine,

Firelly, pureuant o roguents by tng
persons, we bave included in this final
notice, vniferm policy guidance in
£ 401.1{a) to these final regulations
simiiar to that included in OMB Circular
A-~124. This has been done to ensure
clarity end conlinuity between OMB
Circular A-124 and these final
reguiations with regard 19 policy.

Fulmpalirg Reguirements

As stated in the proposed notice and
the interim final rele, this regulation is
nol e major rule es defined in Executive
Or:der 12291, and it sdds no paperwork
burdens. In facl, it reduces certain
paperwark requirements of the
rogniations it replaces. And, as
discussed in conncction with the
proposetd rule and the interim fing! rule,’
the General Counsel of the Department
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af Conuwerce has certified to the Small
Bstess Administration that this rule
wili not have s substantial economic
iyt on a subslantial number of small
CTililhes,

List of Subjects in'37 CFR Ch. IV

Inventions, Patents, Nonprofit
urgenizatiens, Small Business finns.

8554

Dute; March 11, 1887,
D. Bruce Merrilield,
Assistant Secretory for Productivity,
Technology and Innovation.

Accordingly, Part 401 of Chapter IV of
Title 37, the Code of Federal Regulations
is revised to read as follows:

FART 401—RIGHTS TO INVERTIOKRS
MADE BY RONPROFIT
ORGARIZATIONS ARD SMALL
BUSIRESS FIRKS URDER
GOVERNMENT GRANTS, CONTRACTS,
AND COOPERATIVE AGREEMERTS

Sec.

4013 Scope.

401.2 Definitions.

401.3 Use of the Standurd Clauses at
5401.14.

4.4 Contractor appesls of exceptions.

3015  Modification and tailoring of clauses,

4016 Exercise of march-in rights.

401.7 Small business prelerence.

4C1.8 Reporting on utilization of subject
inventionas, :

401.9 Relention of rights by contractor
employee inventor,

40130 Governmen! assignment o
contractor of rights in invention of
government employee.

401.11 Appeals. -

401.12 Licensing of background patent rights
Lo third parties.

40113 Administration of patent rights
clauses.

401.14 Stendard patent rights clauses.

a1 Deforrcd detormingticns.

401.16  Submissionys and inguiries.

Aatbority: 35 U.S.C. 206 and the delegution
of suthority by the Secretary of Commerce to
the Assistant Secretary for Productivity,

Technology and Innovation at Sec. 3(g) of

DOO 10-1. ’

§£401.1 Scope.

{a) Traditionally there have been no
conditions imposed by the government
on research performers while using
private facilities which would prectude
them from sccepiing research funding,
frem other sources lo expand, to aid in
completing or to conduct separate
investigations closely related to
research activities sponsored by the
government. Notwithstanding the right
of research organizations lo sccept
supplemental funding from other sources
fur the purpose of expediting or more
comprehensively accomplishing the
research objectives of the government
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sponsored project, it is clear that the
ownerahip provisions of these
regulations would remain applicable in
any invention “conceived or first
actually reduced to practice in
performance” of the project. Separale
accounting for the two funds used to
support the project in this case is not a
determining factor.

{1) To the extent that a non-
government sponsor established a
project which, although closely related,

-falls outside the planned and commitied

activities of & government-funded
project and does not diminish or distract
from the performance of such activities,
inventions made in performance of the
non-government sponsored project
would not be subject to the conditions of
these regulations. An example of such
related but separale projecis would be a
government sponsored project having
research objactives to expand scientific
understanding in a field and & closely
related industry sponsored project
having as its objectives the application
of such new knowledge to develop
usable new technology. The time
relationship in conducting the two
projects and the use of new fundamental
knowledge from one in the performance
of the other are not important .
determinants since most inventions rest
on a knowledge base built up by
numerous independent research efforts
extending over many years. Should such
an invention be claimed by the
performing organization to be the
product of non-government sponsored
research and be challenged by the
sponsoring agency as being reportable
1o the government as & "subject
invention™, the challenge is appealable
as described in § 401.11(d).

{2) An invention which is made
ouiside of the research activities of a
governameni-funded project is not
viewed as a "subject invention” since it
cannot be shown to have been
“conceived or {irst actually reduced to
practice” in performance of the project.
An obvious example of this is a
gituation where an instrument
purchased with government funds is
later used, withou! interference with or
cost to the government-funded project,
in making an invention &ll expenses of
which involve only non-govermment
funds. '

(b) This part inplements 35 U.S.C, 202
through 204 and is applicable to all
Federal agencies. It applies to all
funding agreements with small business
firms and nonprofit organizations
executed after the effective date of this
part, except for a funding agreement
made primarily for educational
purposes. Cerlain sections alsc provide
guidance for the administration of

funding agreemcnts which predate the
effective date of this part. In accordance
with 35 U.8.C. 212, no scholarship,
fellowsghip, training grant, or other
funding agreement made by a Federsl
agency primarily to an awardee for
educational purposes will contain any
provision giving the Federal agency any
rights 1o inventions made by the
awardee.

{c) The “march-in" and appeals
procedures in §§ 401.6 and 401.11 shall
apply to any march-in or appeal
proceeding under a funding egreement
subject 1o Chapter 18 of Title 35, U.5.C.,
initiaied afier the effective date of this
part even if the funding agreement was
execuied prior to that date.

(d} At the request of the contractor, a
funding agreement for the operation of &
government-owned facility which is in
effect on the effective date of this part
shall be promptly amended to include
the provisions required by §§ 401.3(a)

- unless the agency determines that one of

the exceptions at 35 U.8.C. 202(a)(})
through (iv) § 401.3(e)(8) through {iv) of
this part) is applicable and will be
applied. If the exception &t § 401.3{a}{iv)
is determined to be applicable, the
funding agreement will be promptly
amended to include the provisions
required by § 401.3{c). .

{e) This regulation supersedes OMB
Circular A-124 and shall take
precedence over any regulations dealing
with ownership of inventions made by
small businesses and nonprofit
organizations which are inconsistent
with it. This regulation will be followed
by all agencies pending amendment of
agency regulations to conform to this
part and amended Chapter 18 of Title 35.
Only deviations requesled by a
contractor and nol inconsistent with
Chapter 18 of Title 35 1inited Stales
Code, may be made without approval of
the Secrelary. Modifications or tailoring
of clauses as authorized by § 401.5 or
§401.3, when alternative provisions are
used under § 401.3{a){1) through (4), are
no! considered deviations requiring the
Secretary's approval. Three copies of
pruposed and final agency regulations
supplementing this part shall be
submitted to the Secretary at the office
set out in § 401.16 for approval for
consistency with this part before they
are submitted to the Qffice of
Munagement and Budget (OMB) for
review under Executive Order 12291 or,
if no submission is required to be made
ta OMB, before their suhrnission to the
Federal Register for publication.

() Inthe cvent an egency has
cutstanding prime funding agreements
that do not contain patent flow-down
provisions consisien! with this part or
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cashier Qffice of Federal Procurement
Paticy regulations (OMB Circular A-124
or OMB Bultetin 81-22), the agency shall
tike appropriate aclion to ensure that
small business firms or nonprofit
organizations that are subcontractors
under any such agreements and that
received their subcontracts after July 1,
1981. receive rightd in their subject

&555

inventiors that are consistent with
Chapter 18 and this part

{r} This parl is no! intended lo apply
to arrangements under which nonprofit
organizations, small business {irms, or
others are allowed to use government-
owned resgarch facilities and normal
lechnical assistance provided to users of
those facilities, whetheron a
reimbursable or nonreimbursable basia,
‘This part is also not intended to apply to
arrangements under which sponsors
reimburse the government or facility
contracior for the contractor employee's
time in performing work for the sponsor.
Such arrangemenits are not considered
"funding agreements™ as defined at 35
U.5.C. 201 (b} and § 401.2{a) of this part,

§ 401,2 Definitions,

As used in this part—
(a) The term "“funding agreement”
means any contract, grant, or

* cooperative agreement enlered into

between any Federal agency, other than
the Tennessee Valley Authority, and
any contractor for thr performance of
experimental, developmental, or
research work funded in whole or in
part by the Federal government. This
term also includes any assignment,

substitution of parties, or subgontract of

any type entered inlo for the
performance of experimental,
developmental. or research work under
a funding agreement as defined in the
frat suaitcuee of this perngiaph.

{b) The term “contractor” means any
person, small business firm or nonprofit
organization whichisa partytoa
funding agreement.

(¢) The term "invention™ means any
invention or discovery which is or may
be patentable or otherwise protectable
under Title 35 of the United States Code,
or any nove] variety of plant which is or
mav be protectable under the Plant
Variety Protection Ac! {7 U.S.C. 2321 of
seq.).

(d) The term "subject invention™
means any invention of a contractor
conceived or first actually reduced to
praclice in the performance of work
under & funding egreement, provided
tha! in the case of a variety of plant, the
date of determination (as defined in
section 41(d) of the Plant Variety
Protection Act. 7 1.5,C. 2401(d}) must
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also oceur during the period of contract
performance.

{e) The term “practical application”
means o manufacture in the case of a
composition of product, to practice in
the case of 8 process or method, or to
operate in the case of a mechine or
sysiem; and, in each case, under such
conditions a8 to establish that the
invention is being utilized and that ite
benefits are, to the extent permitted by
law or government regulations,
available to the public on reasonable
terms.

. {1) The term "made” when used in
relation to eny invention means the
conception or first actlual reduction to
practice of such invention,

{g} The term "small business firm"
means a small business concern as
defincd at section 2 of Pub. L. 85-538 [15
U.5.C. 632) and implementing
regulations of the Administrator of the
Small Business Administration. For the
purpese of this part, the size standards
for small business concerns involved in
government procurement and _
subcontracting at 13 CFR 121.5 will be
used. ‘

(h) The term "nonprofit organization”
means universities and other institutions
of higher education or an organization of
the type described in section 501(c){3) of
the Internal Revenue Code of 1954 (28
U.5.C. 501(c} and exempt from taxalion
under seclion 501(a} of the Internal
Revenue Code (28 U.5.C. 501{a]} or any
nonprofil scientific or educational
organization qualified under a state
nonprofil organization statute,

(i) The term “Chapter 18" means
Chapter 18 of Title 35 of the United
Staies Code,

{i} The term “Secretary” means the
Secretary of Commerce or his or her
designee.

§ 4013 Use of the Standard Clauses 2t
§401.14.

{a) Each funding agreement awarded
to a small business firm or nonprofit
organization {except those subject lo 35
U.5.C. 212} shall contain the clause
found in § 401.14(a} with such
modificetions and tailoring as
authorized or required elrewhere in this
part. However, & funding agreement may
contain aliernative provisions—

{1 When the contractor is not located
in the United States or does not have &
place of business located in the United
States or is subject to the control of &
foreign government; or

(2) In exceptional circumstances when
it is determined by the agency that
restriction or elimination of the right to
retain title to any subject invention will
better promote the policy and objectives
of Chapter 18 of Title 35 of the United
States Code; or
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{3) When it is determined by a
government authority which is
authorized by staluie or executive order
to conduct foreign intelligence or
counierintelligence aclivities that the
restriction or elimination of the right to
retain tile to any subject invention is
necessary io protect the security to such
activities; or

{4) When the funding agreement
includes the operation of the
government-owned, contractor-operated
facility of the Department of Energy
primarily dedicated to that Depariment’s
naval nuclear propulsion or weapons
related programs and all funding
agreement limitations under this
subparagraph on the contraclor's right to
elect litle to a snbject invention are
limited to inventions occurring under the
above two programas.

{b] When an agency exercises the
exceptions at § 401.3(a){2) or (3). it shall
use the standard clause at § 401.14{a)
with only such modifications as are
necessary lo address the exceptional
circumstances or concerns which led to
the use of the exception. For example, if
the justification relates to a particular
field of uge or market, the ciause might
be modified along lines similar jo those
described in § 401.14(b}. In any event,
the clause should provide the contractor
with an opportunity to receive greater
rights in accordance with the procedures
at § 401.15. When an agency justifies
and exercises the exception at
% 401.3({a){2) and uses an alternative
provision in the funding agreement on
the basis of national security, the
provision shal] provide the contractor
with the right to elect ownership to any
invention mede under such funding
agreement as provided by the Standard
Patent Rights Clause found at § 401.14{a)
if the invention is not classified by the
agency within six months of the date it
is reporied to the sgency, or within the
szme time period the Depertment of
Energy does not, as authorized by
regulation, law or Executive Order or
implementing regulations thereto,
prohibit unauthorized dissemination of
the invention. Contracts in support of )
POE's navel nuclear propulsion program
are exempled from this paragraph.

{c) When the Department of Energy
exercises the exception at § 401.3(&)(4).
it shall use the clavse prescribed at
§ 401.14(b) or substitute thereto with
such modification and tailoring as
authorized or required elsewhere in this
part.

{d) When e funding agreement
involves a series of separate task orders,
an agency may apply the exceptions at
§ 401.3{a){2) or {3} to individual 1ask
orders, and it may structure the contrect
8o that modified patent rights provizions
will apply to the task order even though
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the clauses et either § 401.14(g) or (b)
are applicable to the remsinder of the
work. Agencies are authorized to
negotiate such modified provisions with
respect 1o task orders added to a
funding agreement after its initial
awurd.

84556

{e] Before utilizing any of the
exceptions in § 401.3(a) of this section,
the agency shall prepare a written

determination, including a statement of

facts supporting the determination, that
the conditions identified in the
exgception exist. A separate statement of
facts shall be prepared for each
exceptional circumstances
determination, except that in
appropriate cases a single determination
may apply to both a funding agreement
and any subcontracts issued under it or
to any funding agreement to which such
an exception is applicable. In cases
when § 401.3{a}(2) is nsed, the
determination shall also include an
analysis justifying the deiermination.
This analysis should address with
specificity how Lhe alternate provisions
will better achieve the objectives set
forth in 35 U.S.C. 200. A copy of each
determination, slalement ol facts, and, if
applicable, analysis shall be promptily
provided to the conlractor or
prospective contracior along with a
notification o the contractor or
prospective contraclor of its rights to
appeul the determination of the
exception under 35 U.5.C. 202(b}{4) and
§ 401.4 of this part.

(f} Except for determinations under
§ 401.3(a)(3), the agency shall also

‘provide copies of each determination,

statemnent of fact, and analysis to the
Secretary. These shall be sent within 30
days after the award of the funding
agreemen! to which they pertain. Copies
shall also be sent to the Chief Counsel
for Advocacy of the Small Business
Administration if the funding agreement
is with a small business firm. If the

_ Secretary of Commerce believes that

any individual determination or patiern
of determinations is contrary to the
policies and objectives of this chapter or
otherwise nof in conformance with this
chapter, the Secretary shall so advise
the head of the sgency concerned and
the Administrator of the Office of
Federal Procurement Policy and
recomnmend correclive actions.

{2) To assist the Comptroller General
of the United States to accomplish his or
her respongibilities under 35 U.8.C. 202,
each Federal agency that enters into any
funding agreements with nonprofit
organizations or smal] business firms
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shall accumulate and, at the request of
the Comptroller General, provide the
Comptroller General or his or her duly
auvthorized representative the total
number of prime agreements enlered
into with small business firms or
nonprofit organizations that contain the
patent rights clause in this part or under
OMB Circular A-124 for each fiscal year
beginning with October 1, 1982,

(h) To gualify for the standard clause,
a prospective contractor may be
required by an agency to certify that il is
gither a small business firm or a
nonprofit organization. If the agency has
reason to guestion the status of the
prospective contractor as a small
business firm, it may file a protest in
accordance with 13 CFR 121.9. If it
questions nonprofit siatus, it may
require the prospective contractor to
furnish evidence to establish iis status-
as a nonprofit organization.

§401.4 Contractor appeals of exceptions.

(2) In accordance with 35 U.S.C.
202(b}{4} a contractor has the right 1o an
administrative review of a .
delermination to use one of the
exceptions at § 401.3(a) (1) through {4) if
the contractor believes that a
determination is either contrary to the
policies and objectives of this chapter or
constituies an abuse of discretion by the
agency. Paragraph (b) ol this section
specifies the procedures to be followed
by contraclors and agencies in such
cases, The assertion of such a claim by
the contractor shall not be used as a
basis for withholding or delaying the
award of a funding agreement or for
suspending performance under an
award. Pending final resolution of the
claim the contract may be issued with
the pateni rights provision propesed by
the agency; however, should the final
decision be in favor of the contractor,
the funding agreement will bz smended
accordingly and the amendment made
retroactive to the effective dale of the
funding agreement.

(b){1} A contraclor may appeal a
determination by providing written
notice to the agency within 30 working
days from the time it receives a copy of
the agency's delermination, or within
such longer time &s an agency may
specify in its regulations. The
contractor’'s notice should specifically
identify the basis for the appeal.

{2) The appeal shall be decided by the
head of the agency or by his/her
designee who is at a level above the
person who made the determination, If
the notice raises a genuine dispute over
the material facts, the head of the
agency or the designee shall undertake,
or refer the maiter for, fact-finding.

(8) Fect-finding shall be conducted in

uccordance with procedures established
by the agency. Such procedures shall be
as informa) as practicable and be
consistent with principles of
fundamental fairness. The procedures
should afford the contractor the
opportunity to appear with counsel,
submit documeniary evidence, present
witnesses and confront such persons as
the agency may rely upon. A transcribed

‘record shall be made and shall be

available at cost to the contracter upon
regquest. The reguirement for a
transcribed record may be waived by
rutual agreement of the contractor and
the agency.

{4) The official conducting the fact-
finding shall prepare or adopt writlen
findings of fact and transmit them to the

- head of the agency or designee promptly

after the conclusion of the fact-finding
proceeding along with a recommended
decision. A copy of the findings of fact
and recommended decision shall be sent
to the contractor by regisiered or
certified mail.

(5} Fact-finding should be completed
within 45 working days from the date
the agency receives the contractor's
written notice.

(6) When fact-finding has been
conducted, the head of the agency or
designee shall base his or her decision
on the facts found, together with any
argument submitted by the contractor,
agency officials or any other information
in the administrative record. In cases
referred for fact-finding, the agency
head or the designee may reject only
those facts that have been found to be
clearly erroneous, but must explicitly
slate the rejection and indicate the basis
for the contrary finding. The agency
head or the designee may hear oral
arguments after fact-finding provided
that the contractor or comraclor's
ve is prescat ond
gwen an opportumty to make arguments
and rebuttal. The decision of the agency
head or the designee shall be in writing
and, if it is unfavorable to the contracior
shall include an explanation of the basia
of the decision. The decision of the
agency or designee shall be made within
30 working days after fact-finding or, if
there was no fact-finding, within 45
working days from the daie the agency
received the contractor's written notice.
A contractor adversely affected by a
determination under this section may, at
any lime within sixty days after the
determination is issued, file a petition in
the United States Claims Court, which
shall huve jerisdiction to determine the
appeal on the record and to affirm,
reverse, remand, or medify as
sppropriate, the determination of the.
Federal agency.
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§ 4015 ModHication and talioring of
cisuses,

{n} Agencies should complele the
biank in paragraph {g)(2} of the clauses
at § 401.14 in accordance with their own
or applicabie government-wide
regulations such as the Federal
Acquisition Regulation. In grants and
cooperative agreements (and in

B357

contracts, if not inconsistent with the
Federal Acquisition Regulation)
agencies wishing to apply the same
clause lo all subcontractors as is applied
1o the contractor may deleie paragraph
{g)(2) of the clause and delete the words
"o be performed by a small business
firm or domestic nonprofil organization™
from paragraph (g}{1). Also, if the
funding agreement is a grant or
couoperative agreement, paragraph (g)(3)
may be deleled. When either paragraph
{g}{2) or paragraphs (g) (2) and {3) are
deleted, the remaining paragraph or
paragraphs should be renumbered
appropriately.

{b) Agencies should complete
paragraph (1}, "Communications™, at the
end of the clauses at §401.14 by
designating a central point of contact for
communications on matters relating to
the clause. Additional instructions on
communications may also be included in
paragraph (1).

[c) Agencies may replace the
ilalicized words and phrases in the
clauses at § 401.14 with those
appropriate to the particular funding
agreement. For example, “contracts”
could be replaced by “grant,”
“contracior” by "grantee,” and
“contracting officer” by "grants officer.”
Depending on its use, “Federal agency"
can be replaced either by the
tdentification of the agency or by the
specification of the particular office or
wiflcial wiibin the agency. ‘

{d) When the agency head or duly
anthorized designee determines at the
time of contracting with a smali
business firm or nonprofit organization
that it would be in the national interest
lo acquire the right 10 sublicense foreign

The blank above should be completed
with the names of applicable existing
treaties or inlernational agreements,
agreements of cooperalion, memoranda
of understanding, or similar
arrangements, including military
apreemenis relaling toweapons
aevelopment and production. The above
ianguage is not intended to apply to
treaties or other agreements that are in
effect on the date of the award but
which are not listed. Alternatively,
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governmentis or inlernational
organizations pursuan! to any exisling
freaty or international agreemen!, &
sentence may be added at the end of
paragraph (b) of the clause at §401.14 as
follows:

This license will include the right of the
governmen! to sublicense foreign
governments, theit nationsls, and
international organizetions, pursuant to the
following treaties or inlernational
agreements:
agencies may use substantially similar
language relating the government's
rights to specific treaties or other
agreements identified elsewhere in the
funding agreement. The language may
also be modified to make clear thal the
rights granted to the foreign government,
and its nationals or an international
organization may be for additional
rights beyond a license or sublicense if
so required by the applicable treaty or
international agreement. For example, in
some exclusive licenses or even the
assignment of title in the foreign country
involved might be required. Agencies
may also modify the language above to
provide for the direct licensing by the
contrattor of the foreign government or
international organization, '

{e} If the funding agreemenl involves
performance over an extended period of
time, such as the typical funding
sgreemen! for the operation of a
governmenl-owned facility, the
following language may slso be added:

The agency reserves the right lo
unilaterally emend this funding agreement to
identify specific trealies or international
sgreements entered inlo or to be entered into
by the government after the effective date of
this funding agreement and effectuate those
license or other rights which are necessary
for the government to mee! its obligations to
foreign governments, their nationals and
international organizations under such
treaties or international agreementes with
respect to subiecl inventione made after the
date of the amendment.

(I} Agencies may add additional
subparagraphs to paragraph (f) of the
clauses at § 401.14 to require the
contractor to do one or more of the
following:

{1} Provide a repaort prior to the close-
out of a funding agreement listing all
subject inventions or stating that there
were none.

(2} Provide, upon request, the filing
date, seriz} number and title; a copy of
the paient application; and patent
number and issue date for any subject
invention in any country in which the
contractor has applied for patents.

* (3) Provide periodic (but no more
frequently than annual] listings of all
subject inventions which were disclosed
to the agency during the period covered
by the report.
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[g) If the contraci is with a nonprofit
organizetion and is for the operation of
a government-owned, contractor-
operated facility, the following will be
substituted for paragraph {k}{3) of the
clause at § 401.14{a):

{3) After payment of patenting costs,
licensing costs, payments to inventors, and
other expenses incidental to the
administration of subject inventions, the
balance of any royalties or income earned
and retained by the controctor during any
fiscal year on subjec! inventions under this or
any successor conlract conlaining the same
reguirement, up to any amount equal to five
percent of the budget of the facility for that
fiscal year, shall be used by the contractor for
sgientific research, development, and
education consistent with the research and
development mission end objectives of the
facility. including sctivities that increase the
licensing potential of other inventions of the
facility. If the balance exceeds five percent,
75 percent of the excess above five percent
shall be paid by the contractor o the
Treasury of the United Siates and the
remaining 25 percenl shall be used by the
contracior only for the same purposes as
described above. To the extent it provides the
most effective technology transfer, the
licensing of subject inventions shall be
adminisiered by contractor employees on
location at the facility.

(h} I the contract is for the operaiion
of a government-owned [acility,
agencies may add the following at the
end of paragraph (f) of the clause at
§ 401.14(a):

{5) The contractor shall establish and
maintain active and effective procedures to -
ensure that subject inventions are promptly
identified and timely discloged and shall
submit a description of the procedures to the
contracting officer so that the controcting
officer may evaluate and determine their
effectiveness.

§401.6 Exercise of march-In rights.

(a) The following procedures shall
govern the exerrias nf the march-in
rights of the agencies set forth in 35
U.5.C. 203 and paragraph (j) of the
clause ai § 401.14.

{b) Whenever an agency receives
information that it believes might
warrant the exercise of march-in rights,
belore initiating any march-in
proceeding, it shall notify the contractor
in wriling of the information and request
informal written or oral commenis from
the contractor as well gs information
relevant to the matter. In the absence of
eny comments from the contractor
within 30 days, the agency may, at its
discretion, proceed with the procedures
below. If a comment is received within
30 days, or jater if the agency has no!
initiated the procedures below, then the
agency shall, within 60 days after it
receives the comment, either initiate the
procedures below or notify the
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contractor, in writing, that it will not
pursue march-in rights on the basis of
the available information.

{e] A march-in proceeding shall be
initiated by the issuance of a written
notice by the agency to the contractor
and its assignee or exclusive licensee, as
applicable and if known to the agency,
stating that the agency is considering
the exercise of march-in rights. The
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nolice shall state the reasons for the
proposed march-in in terms sufficient to
put the contructor on notice of the facts
upon which the action would be based
and shall specify the field or fields of
use in which the agency is considering
requiring licensing. The notice shall
sdvise the contraclor (assignee or
exciusive licensee) of its rights, as set
forth: in this section and in any
supplemental agency regulations. The
determination 1o exercise march-in
rights shall be made by the head of the
agency or his or her designee.

(d} Withip 30 days after the receipt of
the writlen notice of murch-in, the
contractor (assignee or exclusive
licensee) may submitl in person, in
writing, or through a reprezentative,
infurmation or argument in opposition to
ilie proposed march-in, including any
addilional specific information which
raises a genuine dispute over the
malerial facts upon which the march-in
is based. If the informetion presented
ruises a genuine dispute over the
material facts, the head of the agency or
designee shall undertake or refer the
maiter to another official for fact-
finding.

{e) Fact-finding shell be conducted in
accordance with the procedures
established by the agency. Such
P.u\..til_‘n.nt:a suan Ut ab aliurinal as
practicable and be consistent with
principles of fundamental fairness. The
procedures should afford the contractor
the opportunity 1o appear with counsel,
submit documentary evidence, present
witnesses and confront such persons as -
the agency may present. A transcribed
record shall be made and shall be
available a1 cust to the contractor upon
request, The requirement for a
transcribed record may be waived by
mutua!l agreement of the contractor and
the agency. Any portion of the march-in
proceeding, including a fact-finding
hearing that involves testimony or
evidence relating to the utilization or
efforts a1 oblaining wilization that are
being made by the contractor, ita
assignee, or licensees shall be closed to
the public, including potential licensees.
In accordance with 35 U.8.C. 202{c}{5),
agencies shall not disclose any such
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information oblained during & march-in
proceeding lo persons outside the
suvernment except when such release is
authorized by the coniractor (assignee
or licensee),

(f} The official conducting the fact-
finding shall prepare or adopt written
findings of fact and transmit them to the
head of the agency or designee promptly
after the conclusion of the fact-finding
proceeding along with a recommended
determination. A copy of the findings of
fuct shall be sent to the contractor
(assignee or exclusive licensee) by
registered or certified mail. The
contractor {agsignee or exclusive
licensee) and agency representatives
will be given 30 days to submit writlen
arguments to the head of the agency or
designee; and, upon request by the
contractor oral arguments will be held
beflore the agency head or designee that
will make the final determination.

(g} In cases in which fact-finding has
been conducted, the head of the agency
or designee shall base his ofher
determination on the facts found,
topether with any other information and
written or oral argumenis submitied by
the contractor (assignee or exclusive
licensee) and agency representatives,
and any other information in the
administrative record. The consislency
of the exercise of march-in rights with
the policy and objectives of 35 U.S.C,
200 shall also be considered. In cases
referred for fact-finding, the head of the
agency or designee may reject only
those facts that have been found to be
clearly erroneous, but must explicitly
state the rejection and indicate the basis
{or the contrary finding. Written notice
of the determination whether march-in
rights will be exercised shall be made
by the head of the agency or designeé
and sent tn the rontractor fassignes nf
exclusive licensee} by certified or
registered mail within 90 days after the
completion of {act-finding or 80 days
after oral arguments, whichever is later,
or the proceedings will be deemed to
have been terminated and thereafter no
march-in based on the facts and reasons
upon which the proceeding was initiated
may be exercised.

(b) An agency may. at any time,
terminate a march-in proceeding if it is-
salisflied that it does not wish 1o
exercise march-in rights. .

(i) The procedures of this Part shall
also apply to the exercise of march-in
rights against invenlors receiving title to
subject inventions under 35 U.5.C. 202(d}
and, for that purpose, the term
“contractor” as used in this section shall
be deemed to include the inventor.

(i) An agency determination
unfavorable to the contractor (assignee

or exclusive licensee) shall be held in
abeyance pending the exhaustion of
appeals or petitions filed under 35 U.5.C.
203{2).

- " (k) For purposes of this section the

term “exclusive licensee” includes a
partially exclusive licensee. ‘
(1} Agencies are authorized to issue
supplemental procedures not
inconsistent with this part for the
conduct of march-in proceedings.

§401.7 Small Businesas Preference,

(a) Paragraph (k){4} of the clauses at
§ 401.14 Implaments the small business
preference requirement of 35 U.S.C.
202{c){7){D)}. Contractors are expected to
use efforts that are reasonable under the
circumstances to attract small business
licensees, They are also expected lo give
small business {irms that meet the
standard ouilined in the clause a
preference over oiher applicants for
licenses. What constituies reasonable
efforts to attract small business
licensees will vary with the
circumstances and the nature, duration,
and expense of efforis needed to bring
the invention to the market. Paragraph
{k}{4) is not intended, for example, to
prevent nonprofit organizations from
providing larger firms with a right of
first refusal or other options in
inventions that relate to research being
supported under iong-term or other
arrangemenis with larger companies.
Under such circumstances it would not
be resenable lo seek and to give a

preference to small business licensees,

{b) Small business firms that believe a
nonprofit organization is not meeting its
obligations under the clause may report
their concerns to the Secretary. To the
extent deemed appropriate, the
Secretary will unduenake informai
investigation of the concern, and, if
appropriate, enier inlo discussions or
negotiations with the nonprofit
organization {o the end of improving its
efforts in meeting its obligations under
the clause. However, in no event will the
Secretary intervene in ongoing
negotiations or contraclor decisions
concerning the licensing of a specific
subject invention. All the above
investigutions, discussions, and
negotiations of the Secretary will be in
coordination with other interested
agencies, including the Small Business
Administration; and in the case of a
contract for the cperaticn of a
government-owned, contractor operated
research or production facility, the
Secretary will coordinate with the
agency responsible for the facility prior’
to any discussions or negotiations with
the contraclor.
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401.8 Reporiing on uvtilization of sublect
inventions.

(a] Paragraph {h) of the clauses at
§ $01.14 and its counterpart in the clause
at Attachment A to OMB Circular A-124
provides that agencies have the right to
receive periodic reports from the
contractor on utilization of inventions,
Agencies exercising this right should
accep! such information, to the extent
feasible, in the format that the
contractor normally prepares it for its
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own internal purposes. The prescription
of forms should be savoided. However,
any forms or standard questionnaires
that are adopted by an agency for this
purpose musi comply with the
requirements of the Paperwork
Reduction Act. Copies shall be sent la
the Secretary.

(b} In accordance with 35 U.S.C, 202(c)
(5) and the lerms of the clauses at
§ 401.14. agencies shall not disclose such
informacion to persons outside the
governmeanl. Centractors will continue
to provide confidential markings to help
prevent inadvertent release outside the
agency. ‘

£401.9 Retention-of Rights by Contractor
Empioyees Inventor,

Agencies which allow an employce/
inventor of the contractor o retain
rights to & subject invention made under
a funding agreement with a small
business firm or nonprofit organization
contracior, as authorized by 35 U.8.C.
202{d), will impese upon the inventor at
least those conditions that would apply
to & small business firm contractor
under paragraphs {d)(1) and (3); ()[4}
{h): {i}% and {j} of the clause at
§ 401.14(a).

540110 Government Assignment to
Cuhiiovive .ui nigiis in invenion of
Government Employee,

In any case when a Federal employee
is a co-inventor of any invention made
under a funding agreement with a small
business firm or nonprofit organization
and the Federal agency employing such
co-inventor transfers or reassigns the
right it has acquired in the subject
invention from ils emplovee to the
contractor as authorized by 35 U.S.C.
202{e). the assignment will be made
subject 1o the same condiiions as apply
to the contractor under the patent righ!s
clause of its funding agreement.
Apencies may add additional conditions
as long as thev are consistent with 35
U.5.C. 201-206.

§401.11 Appeals.

{a) As used in this section, the term
“standard clause” means the clause at
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§ 401.14 of this part and the clauses
previously prescribed by either OMB
Circular A-124 or OMB Bulletin 81-22.

(b) The agency official initiaily
authorized 1o take any of the following
actiona shall provide the contractor with
a writlen statement of the basis for his
or her action al the time the aclion is
iaken, including any relevant facts that
were relied upon in laking the action.

(1} A refusal to grant an extensicn
under paragraph (c)(4} of the standard
clauses.

(2} A request for a convevance of title
under paragraph (d) of the standard
clauses.

{3) A refusal to grant a waiver under
paragraph (i) of the standard clauses.

{4) A refusal to approve an
assignmen! under paragraph (k){1) of the
slandard clauses.

(5] A refusal to grant an extension of
the exclusive license period under
paragraph (k}{2) of the clauses
prescribed by either OMB Circular A~
124 or OMB Bulletin 81-22.

(c} Each agency shall establish and
publish procedures under which any of
the agency actions listed in paragraph
(b) of this seclion may be appeaied to
the head of the agency or designee,
Review at this level shall consider both
the factual and legal basis for the
aclions and its consistency with the
policy and objectives of 35 U.5.C, 200~
2086.

(d) Appeals procedures established
under paragraph (c) of this section shall
include administrative due process
procedures and standards for facl-
finding a! least comparable to those set
forth in § 401.6 {e] through (g) whenever
there is a dispute as lo the factual basis
for an agency reques! for a conveyance
of title under paragraph {d) of the
standard clause, including any dispute
as to whether or not an invention is &
susicst invenlion.

(e) To the exlent that any of the
actions described in paragraph (b) of
this section are subject to appeal under
the Contract Dispule Act, the procedures
under the Act will satisfy the
requirements of paragraphs (c) and (d)
of this section.

§401.12 Licensing of Background Patent
Rights to Third Parties.

{a} A funding agreement with a small
business firm or a domestic nonprofit
organization will not contain a provision
allowing a Federal agency to require the
licensing to third parties of inventions
owned by the contractor that are not
subjecl inventions unless such provision
has been approved by the agency head
and a written justification has been
signed by the agency head. Any such
provision will clearly state whether the
licensing may be required in connection
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with the practice of a subject invention,
a specifically identified work object, or
both. The agency head may not delegate
the suthority lo approve such provisions
or to sign the justification required for
such provisions.

(b} A Federal agency will not require
the licensing of third parties under any
such provision unless the agency head
determines that the use of the invention

. by others is necessary for the practice of

s subject invention or fer the use of &
work object of the funding agreement
and that such action is necessary 1o
achieve practical application of the
subject invention or work object. Any
such determination will be on. the record
after an opportunity for an agency
hearing. The contractor shall be given
prompt notification of the determinaticn
by certified or registered mail. Any
aclion commenced for judicial review of
such delermination shall be brought
within sixty days after notification of
such determination.

§401.13 Administration of Patent Rights
Clauses,

{a) In the eveni a subject invention is
made under funding agreements of more
than one agancy, at the reques! of the
contractor or on their own initiative the
agencies shall designate one agency as
responsible for administration of the
rights of the government in the
inveniion.

{b} Agencies shall promptly grant,
unless there is a significant reason nol
to, 8 request by a nonprofit organization
under paragraph (k}(2) of the clauses
prescribed by either OMB Circular A-
124 or OMB Bulletin 81--22 inasmuch zs
35 U.S.C. 202[c}{7) has since been
emended to eliminate the limitation on
the duration of exclusive licenses.
Similarly, unless there is & significant
reasnn nnt to, agencies chzll nromptiv
approve an assignment by & nonprofit
organization to an organization which
has as one of its primary functions the
management of inventions when a
request for approval has been
necessitaled under paragraph (k)(1) of
the clauses prescribed by either OMB
Circular A-124 or OMB Bulletin 81-22
because the patent management
organization is engaged in or helds a
substantial interest in other
organizations engaged in the manfacture
or sale of products or the use of
processes that might utilize the
inventien or be in competition with
embodimenis of the invention. As
smended, 35 U.5.C. 202(c){7) no longer
contains this limitation. The policy of
this subsection should also be followed
in connection with similar approvals
that may be required under institutional
Patent Agreements, other patent rights
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clauses, or waivers thut predate Chapter
18 of Title 35, United States Code.

fc) The President's Patent Pulicy
Memorandum of February 18, 1983,
states that agencies should protect the
confidentiality of invention disclosure,
putent applications, and utilization
reports required in performance or in
consequence of awards 1o the extent
permitted by 35 U.S.C. 205 or other
applicable laws. The following
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reyuirements should be followed for
funding agreements covered by and
predating this Part 401,

(1} To the exlent autharized by 35
U.5.C. 205, agencies shall not disclose to
third parties pursuant to requesis under
the Freedom of information Act (FOIA)
any information disclosing a subject
invention for a reasonable time in order
for a patent application to be filed. With
respect to subject inventions of
contraclors that are small business firms
or nonprofit organizations, a reasonable
time shall be the time during which an
initial patent application may be filed
under paragraph () of the standard
clavse found at § 401.14(a} or such other
clause may be used in \he funding
agreement. However, an agency may
disclose such subject inventions under .
the POILA, at its discretion, after &
contractor has elected not to retain title
or after the time in which the contractor
is required to make an election if the
condracter has not made an election
within that time. Similarly, an agency
may honor a FO!A request at its
discretion if it finds that the same

. information has previously been

pubilished by the inventor, contractor, or
otherwise. If the agency plans to {ile
itself when the contracior has not
elected litle, it may, of course, continue
to avail itself of the authority of 35
U.S.C. 205.

(2} In accordance with 35 U.5.C. 205,
agencies shall not disclose or release for
& period of 18 months from the filing
date of the application to third parties
pursuant to requests under the Freedom
of Information Act or otherwise copies
of any document which the agency
oblained under this clause which is part
of an application for palent with the U.8.

Patent and Trademark Office or any

foreign pateni office filed by the
contractor {or its assignees, licensees, or
employees) on a subject invention to
which the contractor has elecled to
retain Yifle. This prohibition does not
extend todisclosure to other
government agencies or contraciors of
governmenl agencies under an
obligation to maintain such information
in confidence.
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{3)'A number of agencies have
policies 1o encourage public
dissemination of the results of work
supporied by the agency through
publication in government or other
publications of technical reports of
contractors or others. In recognition of

-the faet that such publication, if it

included descriptions of a subject
invention could create bars to obtaining

- paten! proiection, it is the policy of the

executive branch that agencies will not
include in such publication programs
copies of disclosures of inventions
submitted by small business firms or
nonprofit organizations, pursuant to
paragraph (c) of the standard clause
found at § 401.14(g), except that under
the same circumstances under which
agencies are authorized to release such
information pursuant to FOIA requests
under paragraph (c){1} of this section,
agencies may publish such disclosures.

(4) Nothing in this paragraph is
intended to preclude agencies from
including in the publication activities
described in the firs! sentence of
paragraph {c){3), the publication of
maierials describing & subject invention
to the extent such materials were
provided as part of a technical report or
other submission of the contractor
which were submitted independently of
the requirements of the patent rights
provisions of the contract. However, if a
small business firm or nonprofit ‘
organization notifies the egency thata
particular report or other submission
containg a disclosure of a subject
invention to which it has elected title or
may elect title, the agency shall use
reasonable efforts to restrict its
publication of the malerial for six
months from date of its receipt of the
report or submission or, if earlier, until
the contractor has filed an initial patent
application. Agencies, of course, retain
the discretion to delay publication for
additional periods of time,

{5) Nothing in this paragraph is
intended to limit the authority of
agencies provided in 35 U.S.C. 205 in

(2) "Subject invention" means any
invention of the contructor conceived or first
actually reduced 1o practice in the ‘
performance of work under this contract,
provided that in the case of a variety of plant,
the date of determination (&s defined in
section 41(d) of the Plant Variety Protection
Act, 7 US.C. 2401(d)} must also occur during
the period of contract performance,

{3} “Practical Application™ means to

- manufacture in the case of 8 tomposition or

product, te practice in the case of a process
or method, or to operate in the case of a
machine or system; and, in each case, under
such conditions as to establigh that the
invention is being utilized and that its
benefits are, to the extent permitied by law or
government regelations, available to the
public on reasonable terma.

{4) “Made" when used in relation to any
invention means the conception or first actual
reduction to practice of such invention.

{5) "Small Business Firm" means a small
business concern as defined at section 2 of
Pub. L. 85-536 (15 U.5.C. 832] and
implementing regulations of the
Administrator of the Small Business
Administration. For the purpose of this
clause, the size standards for small business
concerns involved in government
procurement end subcontracting at 13 CFR
121.3-8 and 13 CFR 121.3-12, respectively,
will be used.

(8} "Nonprofit Organization” means a
universHy or other institution of higher
education or an organization of the type
described in section 501{c){3) of the Internal
Revenue Code of 1954 {26 U.S.C. 501{c) and
exempt from taxation under section 501(a} of
the Internal Revenue Code (25 U.5.C. 501{a))
or any nonprofit scientific or educational
organization gualified under a state nonprofit
organization statute.

{b) Allocation of Principal Rights

The Contractor may retain the entire right,
title, and interest throughout the world to
each subject invention subject to the
provisions of this cluvse and 35 U.5.C. 203,
With respect to any subject invention in
which the Contractor retains litie. the Federal
government shall have a nonexclusive, -
nontransferable, irrevocable, paid-up license
to praclice or have practiced for or on behalf
of the United States the subject invention
throughout the world.

{c] Invention disclosure, Election of Title and

circumstances not specifically described Filing of Patent Application by Coatractor.

in this paragraph.

§401.14 Standard patent rights clauses.

(2} The following is the standard
patent rights clause to be used as
specified in § 401.3{a).

Putent Rights {Small Business Firms and
Nonprofit Organizations)
(8) Definitiuns

(1) “Invention" means any invention or
discovery which is or tnay be patentable or
otherwige proiectable under Title 35 of the
United States Code, or any novel variety of
plant which is or may be protected under the
Plant Variety Protection Act {7 U.S.C. 2321 et
seq.).

(1) The contractar will disclase each
subiec! invention to the Federa! Agency
within two months after the invenlor
discloses it in writing to contractor personnel
responsible for patent malters. The disciosure
to the agency shall be in the form of & wriilen
repert and shall identify the contract under
which the invention wus made and the
inventor(s). It shall be sufficiently complete
in technical detail to convey a clear
understunding to the extent known at the
time of the disclosure, of the nature, purpose,
operation, snd the physical, chemical,
biological or electrical characieristics of the
invention. The disclesure ghall nlso identify
any publication, on sale or public use of the .
invenlion and whether 8 manuscript
describing the invention has been submitted
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for publication and, if s0, whether it has been
accepted for publication at the time of
disclosure. In addition, after disclosure to the
apency, the Controntor will promptly notify
the agency of the acceptance of any

*  manuscript describing the invention for

publication or of any on sale or public use
planned by the controctor.

{2] The Controctor will elect in wriling
whaether or pot to retain title to any such
invention by notifying the Federal agency
within two years of disclosure to the Federal
agency. However, in any case where
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jublication, on sale or public use has
initiaied the one vear statutory period
wherein valid paten! proteclion can still be
aoivained in the United Stetes. the period for
=1t clion of fitle may be shortencd by the
agoney 1o @ date thal is no more tan 60 days
priur {o the end of the statutory period.

{3] The contracior wiii file i1s initial potent
=prlicstion on a subject invention o which it
ulects to relain title within one year after
rtoction of title o1, if eariier, prior o the end
of any statwiory period wherein valid paten!
aretaciion can be obtained in the United
Yiates alier 8 publication. on sale, or public
use. The contructor will [ile patent
applications in additional countries or
inlzrnalional patent nffices within either ten
rmonthe of the correspending initial palent
epplication or six months from the date
permission is gramed by the Commissioner of
Paients and Trademarks to file foreign patent
applications where such [iling has been
prohibited by a Secrecy Order.

{4} Reguests for extension of the time for
disclosure, election. and filing under
suliparagraphs (1), {2), and {3) may, at the
discretion of the egency, be granted. .

[} Conditions When the Government May
Ohtain Title

The controctor will convey to the Federal
awency. upon written request, title \o eny
subijrct invention—

(1) If the contractor fails to disclose or elect
title tn the subirct invention within the times
speaified in o], above, or elects not to retain
title; provided that the opency may only
reguest fitle within 60 davs afler learning of
the fatiure of the contractor to disciose or
elent within the specified times,

{2) In those countries in which the
contractor fails to file patent applications
within the times specified in (¢] above;
provided, however, that if the controctar has
filed a paten! application in a country after
the timee specified in {c) above, but prior to
its receipt of the writien request of the
Federal agency, the contractor shall continue
1o relain title in that country.

(3] In any country in which the controctor
drcides not to cornlinue the prosecution of
amy application for, to pay the mainlenance
lens on, or defend in reexamination or
appositinn proceeding on, a palentona
subject invention.

(e} Minirmum Rights to Controctar and
P-ctection of the Contrartor Right to File

(1} The contmeter will tetain &
nonexclusive royalty-free linense throughout
the world in each subject invention to which
the Government oblains title, except if the
cantzactor fails to disclose the invention
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wilhin the times specilied in (¢}, above. The
controctor's license extends to its domeslic
subsidiaty and offiliates, if any, within the
corporate siructure of which the contractor is
a party and includes the right 1o grant
sublicenges of the same scope to the extent
the controctor was legally obligated to do so
at the time the controct was swerded. The
license is transferable only with the approval
of the Federo! agency except when
transferred to the sucessor of that parly of
the contractor's business to which the
invention pertaing.

(2} The controctor's domestic license may
be revoked or modified by the funding
Federal agency to the extent pecensary 1o

“achieve expeditious practical application of

the subject invention pursuan! {o &n
application for an exclusive license submitied
in accordance wilh applicable provisions et
37 CFR Part 404 and agency licensing
reguiations (if any}. This license will not be
revoked in that field of use or the
geographical areas in which the controctor
hasg achieved practical application and
continues 1o make the benefits of the
invention reasonsbly accessible to the public.
The license in any foreign country may be
revoked or modified at the discretion of the
funding Federal agency to the extent the
contractor, its licensees, or the domestic
subsidiaries or effiliaies have failed to
achieve practical epplication in that foreign
country.

(3) Before revacation or modification of the
license, the funding Federal agency will
furnish the confractor a writlen notice of its
inlention to revoke or modify the license. and
the contractor wili be sllowed thirty days (or
such other time as may be suthorized by the

funiing Federol agency for good cause shown

by the controctor) afier the notice to ghow
cause why the license should not be revoked
or modified. The controctor has the right to
appeal. in accordance with applicable
regulations in 37 CFR Part 40 and agency
regulations [if any) concerning the licensing
of Government-owned inventions, any
decision conceming the revocation or
modification of the license.

(f) Contractor Action 1o Protect the
Government's Interest

(1) The contractor agrees to execvle or to
have averylerd and nromndly deliver tn the
Federal agency all instruments necessary to
(i} establish or confirm the rights the
Government has throughout the world in
those subject inventions to which the
contracior elects to retain title, ang (i)
convey title to the Federal ogency when
requested under paragraph {d) above and 1o
enahle the government 1o obtain patent
prefection throughout the world in that
subject invention.-

(2) The controcior agrees to reguire, by
written egreement, its employees, other than
clerical and nontechnicul emplovees, fo
disclose promptly in writing to personnel
identified as responsible for the
sdminiztration of patent matters and in &
format suggested by the contractor each
subject invention made under contract in
order that the controcior cen comply with the
disclosure provisions of paragraph (c), above.
and to execvie all papere necessary io file
patent applications on subject inventions and
to establish the government's rights in the
subject inventions. This disclosure format
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should require, as 8 minimum, the
information required by {c}{1}. abouve, The
contrector shall instruct such employees
through employee agreements or other
suituble educational programs on the
importance of reporting inventions in
sufficient time 1o permit the {iling of patent
applications prior to U.S. or foreign statuiory
bars.

(3) The contractor will notify the Federo!
agency of any decisions not to conlinue the
prosecution of & paten appilication, pay
mainienance fees, or defend in s
rcexamination or opposition proceeding on 8
patent, in any country, not less than thirty
days before the expirstion of the response
period required by the relevant patent office.

{4) The contractor agrees 1o include, within
the specification of any United Sistes patent
applicalions and any patent issuing thereon
covering a subject invention, the following
statement, *“This invention was made with
governmen! support under {identify the
contract] awarded by {idenfify the Federal
agency). The government has cerlain rights in
the invention.™

(g] Suhcontracts

(1} The contractor will include thts clause,
suilably madified to identify the parties, in all
subconlracts, regardless of tier, for
experimental, developmental or research
work to be performed by a small business
firm or domeslic nonprofit organizalion. The
subcontractor will retain all rights provided
far the contractor in this clanse, and the
contractor will nol, as part of the
consideration far awarding the subcontract.
oblain rights in the subcontractor’s subject
inventions.

{2} The contractor will include in all other
subconiracts, regardiess of tier, for
experimental developmental or research
waork the patent rights clavse reguired by
(cite section of agency implementing
regulations or FAR),

{3) In the case of subcontracts, at any tier.
when Lhe prime award with-the Federal
agency was a contract (but not a grani or
cooperative agreement), the agency,
subcontractor, and the contractor agree that
the mutua) obligations of the parties created
by this clause constilute a contracl between
the anhrantractiar and the Federal aeency
with respect 1o the matters covered by the
clause; provnded however, that nothing in
this paragraph is intended to confer any
jurisdiction under the Contract Disputes Ac!
in connection with proceedings under
paragraph (j) of this cleuse.

(h) Reporting on Utilization of Subject
Inventions ,

The Centracior agrees to submit on reguest
periodic reporis no more frequently than
annually on the utilizetion of a subject
invention or on efforts at obtaining such
utilization that are being made by the
coniractor or its licenisees or assignees. Such
reparis shall inciude information regarding
the status of deveiopment, date of first
commerical sale or use, gross royalties
received by the contrantor, and such other
data end information a9 the agency may
reasonably specify. The contractor also
agrees {o provide additional reports as may
be requested by ibe ogency in connection
with any march-in proceeding undertaken by

Ji
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the aueney in accordunce with paragraph (j)
of this zlause. As required by 35 US.C.
202{c5), the ogency sgrees it will not
disclese such information 1o persons outside
the government! without permission of the
SUNIrQeIor. i
(i} Preference for United States Industry
Notwithstending any other provision of this
clonse, the contractor agrees thut neither it
nor any assignee will grand to any person the
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exclusive right to use or sell any subject
inventions ip the United States unless such
person agrees that any products embodying
the subject invention or produced through the
use of the subject invention will be
manufactured substantially in the Uniied
States. However, in individual cases, the
requirement for such an agreement may be
waived by the Federal ogency upon &
showing by the contractor or its assignee that
reasonable but unsuccessful effarts have
been made to grant licenses on similar terms
to potential licensees that would be likely to
manufsctare substantially in the United
States or that under the circumstances
domeslic manufacture is no! commerically
feasible,

(i) March-in Rights

The controctor agrees that with respect to
any subject invention in which it has
acquired title, the Federo! ogency has the
right in accordance with the procedures in 37
CFR 401.6 and any supplemental regulations
of the agency io require the contractor, en
assignee or exclusive licensee of a subject
invention lo gran! 8 nonexciusive, partiglly
exclusive, or exclusive license in any field of
use 1¢ & responsible applicant or applicants,
upon lerms that are reasonable under the
circumstances, and if the controcior,
assignee, or exclusive licensee refuses such a
request the Federal agency has the right to
grant such a license iself if the Federa/
ogency determines that:

{1) Such action is necessary because the
contractor or assignee has not taken, or is not
expected to 1ake within a reasonable time,
eliective steps 1o achieve practical
application of the subject invention in such
field of use.

{2} Such action is necessary to alleviate
heulth or sufety needs which are not
reasonably satisfied by the controctor,
assignee or their licensees;

(3) Such action is necessary 1o meet
requirements {or public use specified by
Federal regulations and such requirements
are not reasonably satisfied by the
contreelor, assignee or licensees; or )

{4} Such action is necessary because the
agrecnment requred by paragraph (i} of this

-clause hus not been obteined or wajved or

because a licensee of the exclusive right to
use or sell sny subject invention in the United
Stafes is in breath of such agreement.

(k) Special Provisions for contracts with
Nunprofit organizalions

If the contractor is a nonprofit
otganizalion, it agrees that:

(1) Rights to & subject invention in the
United States may not be assigned without
the approvu! of the Federal agency, excepl
where such assignment is made to an
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organization which has as one of its primary
functions the management of inventions,
provided that such essignee will be subject to
the same provisions as the contractor;

(2} The contractor will share royalties
collecied on a subject invention with the
invenlor, inciuding Federal employee co-
invenlors {when the agency deems it
appropriate) when the subject invention is
assigned in accordance with 35 U.S.C. 202(e}
and 37 CFR 401.10;

{3) The bslance of any royalties or income
earned by the contractor with respect to

. subject inventions, after payment of expenses

{including payments to inventors) incidential
to the administration of subject inventions,
will be utilized for the support of scientific
research or education; and

{4} It will make efforis that are reasonable
under the circumstances to attract licensees
of subject invention that are small business
firms and that it will give a preference to a
small business firm when licensing a subiect
invention if the contractor determines that
the sma!l business firm has & plan or
proposal for markeling the invention which, if
executed, is equally us likely to bring the
invention to practical application as any
plans or proposals from applicants that are
not small business firms; provided, that the
contractor is also satisfied that the small
business firm has the capability and
resources to carry out its plan or proposal.
The decision whether to give a preference in
any specific case will be at the discretion of
the contractor. However, the controctor
agrees that the Secretary may review the
controctor’s licensing program and decisions
regarding small business applicants, and the
contractor will negotiate changes to ils
licensing policies, procedures, or practices
with the Secretary when the Secretary's
review discloses that the contractor could
take reasonable steps to implement more

effectively the regirements of this paragraph

(k}{4).
{1) Communication

(Completle According to Instructions at
401.5(b})

(b} When the Departmenl of Energy
(2O} deternainegs (o ube alleiative
provisions under § 401.3(a}){4), the
standard clause at § 401.14{a), abave,
shall be used with the following
modifications unless a substitute clause
is drafted by DOE: :

(1) The title of the clause shall b
changed to read as follows: Putent
Righis to Nonprofit DOE Facility
Operators

{2) Add an “{A}" after "(1)" in
paragraph (c)(1) end add subparagraphs
(B} and (C) to paragraph {c){1) as
follows:

[B} If the subject invention occurred under
activilies funded by the naval nuclear
propulsion or weapons relnted programs of
DOE, then the provisions of this
subparsagraph (c)(1}B} will apply In lieu of
paragraphs (c)(2) and (3}. In such cases the
contracior agrees o aseign the government
the entire right, title, and interest thereto
throughout the world in and to the subject
invention except to the exient thal rights are
retained by the contractor through & greater

righ's determination or under paragraph (e),
below. The contracior, or an employee-
inventor, with authorization of the contractor,
may submit 8 request for greater rights at the
time the invention is disclosed or within a
reasonable time thereafter. DOE will procens
such & reques! in accordance with procedures
41 37 CFR 401.15. Each determination of
greater rights will be subject to paragraphs
(h}-{k} of this clause and such additicnal

-conditions, if any, deetned 1o be appropriale

by the Departnent of Energy. .

{C) Al the time an invention is disclosed in
sccordance with (c){1){A) above. or within 20
days thereafter, the contractor will submit a
writien slatement as 1o whether or not the
invention occurred under & naval nuclear
propulsion or weapons-relaied program of the
Department of Energy. I this statement is nat
fited within this time. subparagraph (c){1){B)
will apply in lieu of paragraphs {c}{2) end (3).
The contractor statement will be deemed
conclusive unless, within 80 days thereafter,
the Contracting Officer disagrees in writing,
in which case the determination of the
Contracting Officer will be deemed
conclusive unless the contractor files & claim
under the Contract Disputes Act within 80
days after the Contracting Officer's
determination. Pending resolution of the
matter, the invention will be subject to
subparagraph [c)[1}{B).

{3) Paragraph (k}{3) of the clause will
be modified as prescribed at § 401.5(g).

§ 401.15 Deferred determinations,

{a) This section applies o requests for
greater rights in subject inventions made
by contractors when deferred
determination provisions were included
in the funding agreement because one of
the exceptions at § 401.3{a) was applied,
excepl that the Department of Energy is
authorized o process deferred

" determinations either in accordance

with its waiver regulations or this
section. A contractor requesting greater

_ rights should include with its request

fuforniaiivn ou ils plans sl Lrieniivis
to bring the invention to praclical
application. Within 90 days after
receiving a request and supporting
informalion, or seoner if a statutory bar
to patenting is imminent, the agency
shauld seek to make a determination. In
any event, if a bar 1o patenting is
imminent, unless the agency pians to file
on its own, it shall authorize the
contractor to file & patent application
pending a determination by the agency.
Such & filing skall narmally be &t the
contractor's own risk and expense.
However, if the agency subsequently
refuses io allow the contractor to retain
tile and elects to proceed with the
palent application under government
ownership, it shall reimburse the
contractor for the cost of preparing and
filing the patenl application. :
{b} If the circumstances of concerns
which originally led the agency to

invoke an exception under § 401.3{a} are
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nol applicable to the actual subject
invention or are no longer valid because
of rubsequent events, the agency should
allow the contractor to retain title to the
invention on the same conditions as
would have applied if the standard
clause at § 401.14{a} had been used
originally, unless it has been licensed.
{c) If paragraph (b) is not applicable
the agency shall make its determination

B563

based on an assessmen! whether its
own plans regarding the invention will
helter promote the policies and
objectives of 35 U.S,C. 200 than will
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contractor ownership of the invention,
Moreover, if the agency is concerned
only about specific uses or applications
of the invenlion, i shall consider leaving
tille in the contraclor with additional
conditions imposed upon the
contraclor’s use of the invention for
such applications or with expanded
governmenti license rights in such
applications.

(d}'A determination not to allow the
contractor o refain itle to a subject
invention or to restrict or condition its
title with conditions differing from those
in the clause al § 401.14(a). unless made
by the head of the agency. shall be

BNA's Patent, Trademark & Copyright Journal

appealable by the contractor lo an
agency official at a level above the
person who made the determination.
This appeszl shall be subject to the
procedures applicable to appeals under

§ 401.11 of this part. ’

§ 401,16 Submigslons gnd inquiries.

All submissions or inguiries should be
directed to Federal Technology
Management Policy Division. telephone
number 202-377-0659, Room H4837, U.S.
Department of Commerce, Washington,
DC 20230. -

[FR Doc. B7-5618 Filed 3-17 £7: 8:45 am)]
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