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7 - 1982 Amendment, Pub.. L. 91—256 Title I, 200 to 211, as chapter 18, 3and transferred chapter

§ 101(5), Sept. §, 1982, 96 Stat. 816, redemgnated -18, as.so redesignated, to the end of this part from
chapter 38, as added by Pub. L. 96-517, §. 6(a), - the end of part JV.
Dec. l2 1980 94_Stz_lt 3018, compns_mg sections

§ 200. Polu:y and objectwe :

o It is the policy and objective of the Congress to use the patent 'aystem t.o promote

“the utilization of inventions-arising from federally supported research or develop-
ment; to encourage maximum participation of small business firms in federally
supported research and development efforts; to promote collaboration between
commereial concerns and nonprofit organizations, ineluding universities; to ensure
‘that invéntions made by nonprofit organizations and small business firms are used in
“ a manner to promote free competition and enberprsse, to promoté the commercializa-
tion and public availability of, inventions made in the United States by United States
industry and labor; to ensure that the.Government obtains sufficient rights in
federally supported inventions to meet the needs of the Government and protect the

public against nonuse or.unreasonable use. of mventlons and to minimize the costs

- of admlmstermg policies in thls area, T
(Added Pub.L. 96-517, § 6(s), Dec.'12, 1980, 94 St 8019) e

- Effective Date. Section effective July 1, 1981. Legislative H;stor_v For !:gls]atwe hlstory and
bat implementing regulations authotized 1o be  purposs of Pub.L. 96-511 see 1980 U.S.Code,
issued earlier, see section 8(f) of Pub.L. 96-517. Cong. and Adm.News, p (,45()

set out as a note under section 41 of this title.

§ 201. Definitions

_As used in this chapter— . S :

. (a) The term “Federal agency” means ahy executive agency as defined in
_section 105 of title §, United States Code, and the mlhtary departments as
defined by section 102 of title 5, United States Code. ;

. {b) The term “funding agreement” theans any contract, grant, or cooperative
agreement entered into between any Federal agency, other than the Tennessee
Valley - Authority, and any contractor-for the performance ‘of experimental,

“developmental, or research work funded in whole or in part by the Federal
-Government. Such term|includes any assignment, substitution of parties, or
subcontract of any type‘ entered into for the performance of experimental
developmental, or research work under a funding agreement as herein defined.

(¢) The term “contractor” méans any person, smatl bu'-'-mLSS firm, or nonprof-
it organization that is a party to a fundmg agreement.
(d) The term “invention” means any invention or discovery which is or may
be patentable or otherwise protectable under this title.
(e} The term “subject invention” means any invention of the contractor
conceived or first actually reduced to practlce in the performance of work under
a funding agreement.
~ (f) The term “practlcal apphcatlon means to manufacture in the case of a
’ comp051t10n or product, to.practice in the case of a process or method, or to
" operate in the case of al machine or system; and, in each case, under such

. conditions as to establish that the invention is being utlhzed and that its benefits
are to the extent permitted by law or Government regulatlons available to the

publtc on reasona‘b]e terms. :

Y
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(8) The term "made” when used in re]atlon to any mventlon means the
~ conception or first actual reduction to practice of such invention.
(h) The term “small business firm” means a small business concern as
defined at section 2 of Public Law 85-536 (156 U.S.C. 632) and implementing

.. regulations of the Administrator of the Small Business Administration.
£ (1) The term "nonproflt organization” means universities and other institu-
tions: ‘of higher education or an organization of the type described in section
BO1(c)HB) of the Internal Revenue Code of 1954-(26 U.5.C. 501{c)) and exempt
- from -taxation under section 501(a) of the Internal Revenue Code (26 U.B.C,
- B0I(a)} or any nonprofit scientific or educational orgamzatlon quahfxed under a

.. State nonprofit organization statute. ;

\(Added PubL 96—51‘7 § 6(a), Dec. 12, 1980, 94 Stat. 3019.)

El’fecﬂve Date Sccnon effcctwe July 1, 1981, ‘Legislative Hlstory .For ]cgﬁ]atlvc history and

but implementing reégulations authorized to be purpose of Pub.L. 96-517, sec' 1980 'U.S.Code
issued earlier, see section 8{f) of Pub.L. 96-517, Cong. and Adm.News, p. 6460.
set out as a note under section 41 of this title. )

§ 202 Dispomtlon of r;ghts .

30 5 202'-_'

(a) Each nonproefit orgamzatlon or small busmess firm may, wrthm a reasonab]e g

., time after disclosure as required by paragraph (c)(1} of this section, elect to retain

title t0 any subject invention: Provided, however, That a funding agreement may

_ - provide otherwise (i) when the funding agreement is for the operation of a Govern-
~ment-owned research or production facility, (i) in exceptional cireumstances when it
. ig 'determined by the agency that restriction or ¢limination of the right to retain title

to any subject invention will better promete the policy and objectives of this chapter
or (ili) when it is determined by a Government authority which is authorized by
statute or Executive order to conduct foreign intelligence or counter-intelligence
activities that the restriction or elimination of the right to retain title fe any subject
invention is necessary to protect the security of such activities. The nghts of the
nonprofit organization or small business firm shall be subject to the provisions of
paragraph {c} of this section and the other prowsmns of this chapter.

(b)(1) Any determination under (ii) of paragraph (a) of this section shall be in -

writing and accompanied by a written statement of facts justifying the determina-
tion. A ¢copy of each such determination and justification shall bé sent to the
Comptroller General of the United States within thirty days after the award of the

" applicable funding agreement. In the case of determinations applicable to funding’

agreements with small business firms copies shall also be sent to the Chlef Counsel
for Advocacy of the Small Business Administration.

(2) If the Comptroller General believes that any pattern of determmatlons by a
Federal agencyis contrary to the policy and objectives of this chapter or that an
ageney’s policies ‘or practices are otherwise not in conformance with this chapter, the
Comptroller General shall so advise the head of the agency. The head of the agency
shall advise the Comptroller General in writing within one hundred and twenty days

. of what action, if any, the agency has taken or pIans o take with respect to the

matters raised by the Comptroller General.

"(3) At least once each year, the Comptroller General s'haIi transm:t a report to the

Committees on the Judiciary of the Senate and House of Representatives on the
manner in which this chapter is being implemented by the agencies iand on such
other aspeets of Government patent policies and practices with respect to federally
funded inventions as the Comptroller General believes appropriate.

(¢) Each funding agreement with a small business firm or nonproflt orgamzatlon ‘

shall contain appropriate provisions to effectuate the following:
(1) A requirement that the contractor disclose each subject mventton to the
'Federal agency within a reasonable time after it is made and that the Federal

[ Government may receive title to any subJect mventlon not report.ed to it within

such time.

{2} A requirement that the contractor make an election to retain tlt]e to any
subject invention within a reasonable time after disclosure and that the Federal
Government may receive title to any subject-invention in which the contractor
does not elect to retain rights or fails to elect rights within such time;




(3) A requlrement that a contractor eiectmg rtghts f:!e patent dpph(.atmns
-within reasonable times and that the Federal Governmeni may receive title to
. any subject inventions in-the United States or other countries in which the

- times. -

(4) With respect to any mventmn in w}uch the contracbor elects rlghts the
.Federal agency shall have a nonexclusive, nontransferab]e, irrevogable, paid-up
license to practice or have ‘practiced for or on behalf of the United States any

- international orgamzatlon pursuant to any existing or future treaty or agree-
ment.
© (5} The nght of the Federa] agency w require perlodlc reportlng -on the

~ tor or his licensees or assignees: Provided, That any such information may be
.treated by the Federal agency as commereial and financial information obtained
- from a person and privileged and confidential and not subject to- disclosure
under section 552 of title 5 of the United States Code.
{6) An obligation on the part of the eontractor, in the event a TUnited Stabes
patent application is filed by or on its behalf or by any assignee of the
. contractor, to include within the specification of such apphcatlon and any patent
- issuing thereon a statement specifying -that the invention was made with
. < Government support and that the Govemment has certam nghts in the inven-
I,' tion. . L
. €7} In the . case of a nonproflt orgamzatlon, (A) a prohlbltlon upon the
. assignment-of rights to a subject invention in the United States without the
approva.l of the Federal agency, except where such assignment is made to an
organization which has as one of its primary funetions the management of
inventions and which is not, itself, engaged in or does not hold a substantial
interest in other organizations engaged in the manufacture or sale of products
- or the use of processes that might utilize the invention or be in competition with
embodiments of the invention (provided that such assignee shall be subject to
the same provisions as the contractor); (B) a prohibition against the grantmg of
‘exclusive licenses under United Statés Patents or Patent Applications in a
_subjeet invention by the contractor to persons other than small business firms
for a period in excess of the earlier of five years from first commercial sale or
use of the invention or eight years from the date of the exclusive license
excepting that time before regulatory agencies necessary to obtain premarket
clearance unless, on a case-by-case basis, the Federal agency approves alonger
exclusive license. If exclusive field of use licenses are pranted, commercial sale
or use in one field of use shall not be deemed commercial sale or use as to other
. fields of use, and a first commercial sale or use with respect to a product of the
" invention shall not be deemed to end thé exclusive period to different subse
" guent products covered by the invention; . (C) a requirement that the contractor
. share’ royalt1es with the inventor; and (D) a requirement that the balance of any
" royalties or income earned by the contractor with respect to subject inventions,
“after payment of expenses (including payments to inventors) incidental to the

- research or education.
(8) The requirements of sectlons 203 and 204 of th:s chapber

(d) If a contractor does not elect to retain title to a subject invention in cases
subject to-this section, the Federal agency may consider and after consultation with
the contractor grant requests for retention of rights by the inventor sub]ect ‘to the
provisions of this Ac¢t and repulations promulgated hereunder.

(e} In any case when a Federal employee is a coinventor of any mventlon made
under a funding agreement with a nonprofit organization or small business firm, the

whatever rights it may acquire in the subject invention from its employee to the
_contractor subject to the conditions set forth in this chapter.

(£)(1) No funding agreement with a small business firm or nonproflt orgamzatlon
shall contain a provigion allowing a Federal agency to require the licensing to third
parties of inventions owned by the contractor that are not subject inventions unless
such provision has ‘been approved by the head of the agency and a written

utilization or efforts at obtammg utilization that are being made by the contrac--

Federal agency employing such. coinventor is authorized to transfer or assign’

. contractor has not fﬂed patent apphcatlons on the subJect invention w;thm such

subject invention throughout ithe -world, and'may, if provided in the funding -
agreement, “have additional rights to subhcense any foreign government or’

administration of subject mventlons, be utlhzed for the support of sc1ent1f|c -
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justification has been signed by the head of the agency. Any such provision shall
clearly state whether the licensing may be required in connection with the practice of .
.a subject invention, a specifically identified work object, or both. The head of the:’
agency may not delegate the authority to approve provisions or sign justifications
‘required by this paragraph. . . ‘ N .
. (%) A Federal agency shall not require the ficensing of third parties under any
- “such, provision-"unless ;the head of the agency determines that the use of the
. inyention by others is nécessary for the practice of a'subject invention or for the use
-.of & work object of the funding agreement and -that such action is necessary to
achieve the practical application of the spbject invention or work object. Any such
determination shall be on the record after an opportunity for an agency hearing.
Any action commenced for judicial review of such determination shall be brought
- within sixty days after notification of such determination. - N

(Added Pub.L. 96-517, § 6(a), Dec. 12, 1980, 94 Stat. 3020)

355200

* References in Text, This Act, referred to in
subsec. {d), means PubL. 96-517 which enacted
chapters 18 (sections 200 to 211) and 30 (sections

. 301 to 307) of this title, amended sections 41, 42
and 154 of this title and sections 1113 of Tide 15

issued earlier, see section B(f) of Pub.L. 96-517,
set out as & note under section 41 of this title.

Legislative History. For !egis=]ativc history and
purpose of Pub.L. 96-517, see” 1980 U.S.Code

~ and 2186, 2457 and 5908 of Title 42, and enacted -
‘ provisions set out as ‘a note under section 41 of . .
« “this titte. ;. . .« e .. 1. Library References
. Effective Date, Section efféctive July 1,198]1, .- Patems &90(1), 221. = i -
but- implementing regulations authorized te be .. C.J.S. Patents §§ 84 et seq., 280.

Cong. and Adm. News. p. 6450,

§ 203, March-in righis B A T SO _
‘With respect to any subject invention in which a small business firm or nonprofit .
organization has acquired title under this chapter, the Federal agency under whose
funding agreement the subject invention was made shall have the right, in accord-

ance with such procedures as are provided in regulations promulgated hereunder to .
require the contractor, an assignee or exclusive licensee of & subject invention to
. grant a nonexclusive, partially exclusive, or exclusive license in any field of use to 2
+ responsible applicant or applicants, upon terms that are reascnable under the
circumstances, and if the contractor, assignee, or exclusive licensee refuses such
request, to grant such a license itself, if the Federal agency determines that such—
(a) action is necessary because the contractor or assignee has not taken, or is
not expected to take within a reasonable time, effective steps to achieve
practical application of the subject invention in such field of use;
. (b) action iz necessary to alleviate health or safety needs which are not
reasonably satisfied by the contractor, assignee, or their licensees; _
< {e} action is necessary to meet requirements for public use!specified by
‘Federal regulations and such requirements are not reasonably satisfied by the

.- contractor assignee, or licensees; or R G

- (d) action is necessary because the agreement required by section 204 has not
been obtained or waived or because a licensee of the exclusive right to use or

- sell any subject invention in the United States is in‘breach, of its ‘sgreement -
obtained pursuant to section 204. ' . o L -

(Added Pub.L. 95»517, § 6{a), Dec. 12, 1980, 54 Stat. 3022.)
Effecti.ve Date, Section effective July 1, 1981,
but implementing regulations authorized to be
issued earlier, see section B(f) of Pub.L. 96-517,
set out as a note under section 41 of this title,
Legislative History. For legislative history and
_purpose of PubL. 96517, see 1980 U.S.Code
Cong. and Adm.News, p. 6460.

Library References
Patents €=22].
C.1.S. Patents § 280.

§ 204. Preference for 'Unit.ed_ States in_dust‘ry.

Notwithstanding any other provision of this chapter, no small business firm. or
nonprofit organization which receives title to any subject invention and no assignee
* of any such smell business firm or nonprofit organization shall grant to any person
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the excluswe nght w use or sell any subject invention in the United Statcs 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
United States. However, in individual cases, the requirement for such an agreement
may be waived by the Federal agency under whose funding agreement the invention
was made upon a showing by the small business firm, nonprofit organization, or
-assignee that reasonable but unsuccessful efforts have been made to grant licenses
on similar terms: to potential licensees that would be hke?y to manufacture substan-

. tially in the United States or that under the c1rcumstances domestlc manufacture is
- ot cotimercially feasible, : ! :

(Added Pub.L. 96-517, § B(a), Dec. 12, 1980 94 St.at 3023.}

g2 205 Conﬁdentlallty

. - Federal agencies are authonzed to withhold from dtsc]osure to the public mforma~
" 'tion disclosing any invention in which the Federal Governmeit owns or may own a

“'but jmplementing regulations authorized to be Patents &=321.

" sét-out 85 a note under section 41 of this title,

- purpose of PubL. 96-517, see 1980 U.S.Code
Cong. and Adm.News, p. 6460.

R Effectlve Date. Section effective July 1, 1931. Library References

issued earlier, see section 8(f) of Pub.L. 96-517, C.1.S. Patents § 280.

' Legislative History. For legislative history and

a
Lw

right, title, or interest {ineluding-a nonexclusive license) for a reasonable time in
order for a patent. apphcatmn to be filed. Furthermore, Federal agencies shall not

be required to release copies of any document which is part of an application for -

patent filed,with the United States Patent and Trademark Offlce or w;th any forelgn
patent office. . . ‘

(Added Pub.L. 96-517, & 6(&), Dec. 12 1980 94 Stat 3023)

Effective Date, Section effectlve July 1, 1981, Legislative Hlstory For ]cglslatwc hlstory and
but implementing regulations authorized to be purpose of PubL. 96-517, see 1980 U.S.Code
issued earlier, see section &(f) of PubL. 96-517,  (gng, and Adm.News, p. 6460,
set out as & note under section 41 of this title.

§ 206 Uniform clauses and regulations

The Office of Federal Procurement Poliey, after receiving recommendatlons of the
Office of Science and Technology Policy, may issue regulations which may be made
applicable to Federal apencies implementing the provisions of sections 202 through

" 204 of this chapter and the Office of Federal Procurement Policy shaH estabhsh

standard fundmg agreement prov151ons required under this chapter.

' (Added Pub.L. 96-517, § 6(2), Dec. 12, 1980, 94 Stat. 3023.)

Effective Date. Section effective July 1, 1984, Library References’

" but_implementing regulations avthorized to be Patents &=220.

issued earlier, see section B(f) of Pub.L. 96-517,
set out as A note under section 41 of this title.

Legislative History. For legislative history and
purpose of Publ. 96-517, see 1980 U.5.Code
Cong. and Adm.News, p. 6460,

" C.IS Patents § 275 et seq.

§ 207. Domestic and foreign protection of federally owned inventidﬂs

Each Federal agency is authorized to—

(1) apply for, obtain; and maintain patents or other forms of protectmn in the
United States and in- foreign -countries on-inventions in which - the Federal
Government owns a right, title, or interest; .

(2) grant nonexclusive, exclusive, or partially exclusive licenses under federal-
1y owned patent apphcatlons patents, or other forms of protection obiained,
royalty-free or for royalties or other conmsideration, and on such terms and

“conditions, including the grant to the licensee of the right of enforcement
pursuant to the provisions of chapter 29 of this title as debermmed approprlate
in the pubhc interest;
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subJect invention in the United Stabes un]egg T

: j(Added PubL 96—51'7 8 ﬁ(a). Dec 12, 1980, M4 Stat 3023.)

Library Rel’erences : - s : purp()sc of Pub,L.  96-517, see 1980 US Code -

C.1.5. Patents § 280. i N -
" § 208 Regulatlons govermng Federai hcensmg

: 7, .but implementing ‘regulations authorized to be o Patents €220, .
issued -earTier, see section 8(f) of Pub.L. 96-517, atents
set out as a note under section' 41 of this title.

(3) undertake al] other sultabie and neceseary steps to protect and admlm‘ilb'l‘

rights to federally owned inventions on behalf of the Federal Gov ernment elther

- directly or through contract; and

(4} transfer ciustody and administration, in whole or in part to another
Federal agency, of the nght, title, or interest in any federally owned invention.

Eﬁ'ective Date, Sechon cffectwc July 1, 19Bl Library Referenceg
but implementing “regulations authorized - to be Patenis &= 21 )
jssued eatlier, see section 8(f) of PubL; 96-517, Cajesn EP tergl?s(l;é 28 4 'ﬂ 380,
set Out-as a note under section 41 of this title. 4o Tane ! seq., o '

. Leglslative History, For legislative history and
Oong and Adm. Ncws p 6460.

[

o

The Admtmstrator of General Services is authorized to ‘promulgate regu]attons

' specxfymg the terms and conditions upon which any federally owned invention, other

than inventions owned by the Tennessee Valley Authority, may be licensed on a
nonexclusive, partially exclusive, or exclusive basis. . R o

(Added Pub.L. 96-517, § 6(a), Dec. 12, 1980, 04 Stat, 302) L
"Effective Date. Secno:r ef’factwc July 1 1981, Library References .

-+ C.1.8, Patents § 275 1 seq. -

" Legislative Histery."For legislative history and

purpose of PubL. 96-517; see 1980 11.5.Code
Cong. and Adm.Ncws‘, p. 6460.

§ 209 Restrlctxons on hcensmg of federally owned mventlons

(a) No Federal agency shall grant any license under a patent or patent apphcatlon
on a federally owred invention unless the person requesting the license has supplied
the agency with a plan for development and/or marketing of the invention, except
that any such plan may be treated by the Federal apency as commercial and
financjal information obtained from a person and privileged and confidéntial and not

-subject to dlsclosure under section 552 of title 5 of the United States Code.

(b) A Federal agency shall normally grant the right to use or sell any federally
owned invention in the United States only to a licensee that agrees that'any products

" embodying the invention or produced through the. use of the mventlon wxll be
- manufactured substantially in the United States.

C(e)(1) Each Federal agency may grant exclusive or partially excluswe licenses in

any invention covered by a federally owned domestic patent or patent application -

only if,’ after public notxce and opportumty for fllmg written oojectlons it is

’ debermmed that~1'

(A) the interests of the Federal Government and the pubhc will best be served
by the proposed license, in view of the applicant’s intentions, plans, and ability to
bring the invention to pract:ca] appHeation or otherwrse promote the mventlon 5
utilization by the publie;

{B) the desired practical apphcatlon has not been achieved, oriis not hkely
expeditiously to be achieved, under any nonexclusive license which has been
granted, or which may be granted, on the invention;

(C} exclusive or partially exclusive licensing is a reascnable and necessary
incentive to eall forth the investment of risk capital and expenditures to bring
the invention :to practical application or otherwme promote the invention’s
utilization by the public; and

(D) the proposed terms and scope of exclusivity are not greater than reason-
ably necessary to provide the incentive for brmgmg the invention to practical
application or otherwise promote the invention's utilization by the public.

(2) A’'Federal agency shall not grant such exclusive or partially exclusive license
under. paragraph (1) of this subsection if it determines that the grant of such license

G s e e =2 S
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will tend substantlal]v to lessen compet:tlon or result in undue cuncentmtaon in any

section of the country in any line of commeree to which the technology t& be licensed = -

relates, or to create or maintain other situations :nconststent with the antltruea laws,

A3y F)rat preference in the exclusive or par’ual]y exclusive: hcensmg of federa]ly T

‘owned inventions shall go to small business firms submitting plans that are deter-
. -mined by the agency to be within the capabilities of the firms and equally likely, if
- executed, fo bring.the invention to practical application as any p]ans subm:tbed by

applicants that are not small business fifms.

(d) After consideration of whether the interests of the Federa! Government or

" United States industry in foreign commerce will be enhanced; any Federal agency - 3
.o, -may grant exclusive or partially exclusive licenses in any invention covered by a © 3
" foreign patent application or patent, after public nolice and opportunity. for. filing

written objections, except that a Federal agency shall not grant such exclusive oy
partially exelusive license if it determines that the grant of such license will tend
substantially to lessen competition or result in undue conceéntration in any section of

. the United States in any line of commerce to which the technoiogy to be licenseq

-relates, or.to create or maintain other situations inconsistent with antitrust laws,
- (e} The Federal agency shall maintain a record of debermmatmns to grant exclu-

" give or part!a]ly excluswe licenses.

(f) Any grant of a heense ghall contam such terms and ccmdltlons as the Federa]

- agency determines appropriate for the protection of the interests 6f the Federal

Government and the public, inclnding provisions for the following: ‘

(1) penodxc reporting on the utilization or efforts at obtaining utilization thag
are being made by the licensee with particular reference to the plan submitted;
Provided, That any such information may be treated by the Federal agency as

confidential and not subject to dlsclosure under sectton 552 of t!tle 5oof the -
United States Code; - :

. (2) the right of the Federal agency to terminate such hcense in whole or in
part if it determines that the licensee is not executing the plan submitted with
its request for a.license and the licensee cannot othérwise' demonstrate to the
satisfaction of the Federal agency that-it has taken or can be expected to take
within a reasonable time, effective steps to achleve practical apphcatron of the
invention;

(8) the right of the Federal agency bo terminate such hcense in whole or in
part if the licensee is in breach of an agreement obtamed pursuant t.o paragraph
(b) of this section; and

(4) the right of the Federal agency bo t.ermmate the llcense in whole or in part

- . if the agency determines that such action is necessary to meet requirements for
- ‘public use specified by Federal regulations issued after the date of the license
- and such requirements are not reasonably satisfied by the licensee.

(Ad&ed PuhL 96-517, § G(a), Dec 12 1980, 94 St.at. 3024

commerecial and financial information obtained from a!person and privileged and .-

Referencas in Text. Antitrust laws, referred 1.0
in subsecs. (c}2) and (d), are ctassified generally
to chapter 1 {section 1 et seq.) of Titie 15, Com-
merce and Trade. )

Effective Date. Section effective July 1, 1981,
but implementing regulations authorized to be
issued earlier, see section B(f) of Pub.L. 96-517,
set out as a note under section 41 of .this ritle.

§ 210. Precedence of chajater

Leglslnm'e Hxstory For legislative history and
purpose of PubL. 96-517, sce 1980 U.S. Code
Cong. and Adm.News, p. 6460

Library Refercnces
Patents &211; -
.CJ5. Patents § 280.

(a) This chapter shall take precedence cver any other ‘Act ‘which would require a

- disposition of rights in sub]ect inventions of small business firms or nonprofit

orgamzatlons ‘contractors in a manner that is inconsistent w1th this chapter, includ-
ing but not necessarily limited to the following; .
’ (1) section 10(a) of the Act of June 29, 1935, as added by t!tle I of the Act of

JAugust 14, 1946 (7 U.S.C. 427i(a); 60 Stat. 1085% |
(2) section 205(a) of the Act of Aug‘ust 14, 1946 (7 USs.C. 1624(a); 60 Stat.

i 1090),

!
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in other situations inconsisient with the antitrust laws
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ithin the capabilities of the firms and equally likely, it

jon to practical apphcatmn as any plans submitted by
business firms.
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ally exclusive licenses in any invention covered by a
patent, after public notice and opportunity for.filing
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ill maintain a record of determinations to grant exclu-
mses. :

shall contain such terms and conditions as the Federal
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effectwe steps to achleve practical application of the

deral agency to terminate such license in whole or in
reach of an agreement obtained pursuant to paragraph

leral ageney to terminate the license in whole or in part
that such action is necessary to meet requirements for

ederal regulations issued after the date of the license
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1. 12, 1980, 94 Stat. 3024.) _

15, referred 10 Legislative History. For legislative history and
fied generally  purpose of Pub.L. 56-517, see 1980 U.S. Code
itle 15, Com-  Cong.'and Adm.News, p. 6460.

July 1, 1981,  Library References

orized to be Patents @221,
ib.L. 96-317, ;
of this title. C.1.S. Patenis §280

[

j2et inventions of small busipess firms or nonprofit

; manner that is inconsistent with this chapter, mclud-

4 to the following:

Act of June 29, 1985, as added by t!t]e 1 of the Act of
" 42Ti(a): 60 Stat. 1085);

se Act of August 14, 1946 (7 UB.C. 1624(a); 60 Stat.

PATENTS 354 855" . PATFNTS

precedence over any other Act which would reqmre a

i 3'5"§"210-.,

{3) section 501(c) of the Federal Mine Safety and Health Act of 1977 (80
U.s.C 951(c); 83 Stat. 742} ‘
4 section 106{c) of the National Traffic end Motor Vehlcle Safet\ Act of
1966 (156 U.5.C. 1895(c); 80 Stat. 721}
(5) section 12 of ’the National Sctence Foundatlon Act of 1950 (42 USC
1871{a); 82 Stat..360); - .
. (&) section 152 of the Atomie Energy Act of 1954 (42 U.8.C. 2182; 68 Stat ’
: _i943), T
" {7) section 305 of the Natlonal Aeronautlcs and Space Act of 1958 (42 U S.C.
2457, - ¢
=+ (8} section 6 of the Coal Research Deve]opment Act of 1960 (30 U.S.C. 666 T4
. -Stat. 887y;. - -
B ) sectlon 4 of the Helmm Act Amendments of 1960 (50 U S.C. 167b 74 Stat
© 920y
(10) section 32 of the Arms Contro! a.nd Disarmament Act of 1961 (22 Uu.s. C
2572; 75 Stat. 634); K
(11) subsection {e) of section 302 of the Appaiachtan Reglona] Deve!opment
Act of 1965 {40 U.S.C.App. 302(e); 79 Statl. 5); _
(12) section 9 of the Federal Nonnuclear Energy Research and Development
Act of 1974 (42 U.S.C. 59011; 88 Stat. 1878); ~ :

(13) section 5(d) of the Consumer Product. Safety Act (15 . S C 2054((1), 86
Stat. 1211);-

(14) section 3 of t}le Act of April 5 1944 (30 USG 323 58 -Stat. 191);

(15) section 8001{c)(3) of the Solid Wast.e Dlsposal Act (42 U S.C. 6981(c), 90
Stat. 2820);

(16) section 219 of the Fore:gn Assmtance Act of 1961 ©2v. SC 2179 83
Stat. 806); '
{17) section 427(b) of the Federal Mme Health and Safety Act of 1977 (30

US.C. 937(b); 86 Stat. 155);
(18) section 306{(d) of the Surface Mining and Ree]amatmn Act of 1977 (30_
U.S.C. 1226(d); 91 Stat. 455);

(19) section 21(d) of the Federal Fire Prevention and Control Act of 1974 (15
U.S.C. 2218(d); 88 Stat. 1548); )
(20} section 6(b) of the Solar Photovoltaic Energy Research Development and

Demcnstration Act of 1978 (42 U.8.C, 5585(b); 92 Stat. 2516); - .
(21) section 12 of the Native Latex Commercialization and Economic Deve]op-
ment Act of 1978 (7T U.S.C.-178(j) % 92 Stat. 2533); and .

' (22) section 408 of the Water Resources and Development Act of 1978 (42
- U.B.C. 7879; 92 Stat. 1360). ‘

The Act creating this chapter shall be construed to take precedence over any future’
Act unless that Aect specifically cltes this -Act and provxdes ‘that it shall take
precedence over this Act.

(b} Nothing in this chapter is intended to- alter the effect of the laws cited in
paragraph (a) of this seftion or any other laws with respect to the disposition of
rights in inventions made in the performance of funding agreements with persons
other than nonprofit organizations or small business firms.

- (¢} Nothing in this chapter is intended to limit the authority of agencies to agree

to the disposition of rights in inventions made in the performance of work under
funding agreements with persons other than nonprofit organizations or small
business firms in accordance with the Statement of Government Patent Policy issued
on August 23, 1971 (36 Fed.Reg. 16887), agency regulations, or other applicable
regulations or to otherwise limit the authority of agencies to allow such persons to
retain ownership of inventions. Any disposition of rights in inventions made in
accordance with the Statement or implementing regulations, including any disposi-
tion occumng before enactment of this sectlon, are hereby authonzed

) " (d) Nothing in this chapter shall be "construed to require the disclosure of
intelligence sources or methods or to otherwise affect the anthority granted to the
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D:rector of Central lnte]hgence by fst.atut.e or Executlve ordcr fnr ths, pr(;bcct,zcm of .

- intelligence sources or methods.

,ATEN ,

(Added Pub.L, 96-517, § S(a), Dec. 12, 1980, 94 Smt 3026)

Should be “5908".
Should be UL '

150 in ongmal
B _280 in original.

References in Text.

12,: 1980;794" Stat.- 3015, which enacted sections

200 to 211 and 301 to 307 of this title, amended

séctions 41, 42, and 154 of this title, section 1113

.of Title IS Commerce and Trade, sections 101 ..-

and* 117 of Title 17, Copyrights, and sections

_ out as notes under sections 14 and 41 of this title.
For complete classification of this Act to the

'§ 211. Relationship to antltrust laws

Thc Act ‘and thlB Act,
- feferred 10 in subsec. (a), is Pub.L. 96-517, Dec.’

Code, see Short Titlc of 1980 Amendment note set

_,out under sect:on 4] of this title and Tableg

volume. ) .
Effective Date, Soct_ion ‘effective July 1, 1981,

but implementing regulations authorized to be

issned éarlier, see section B(f) of PubL. 96-517,

2186, 2457, and 5908 of Title,42. The Public setJ out as & note under section ‘41 of this title,

"Health and Welfare, and enacted provisions set =

l;eglslatwe History, For lleglslauve.hlstory and
purpose of Pub/L. 96517, see 1980 'U.5.Code

K Cong and Adm News. p- 6460,

Nothing in this chapter shall be deemed o convey ’oo any p=rson immunity from

law

v

‘ " (Added PubL 96—517 § G(a), Dec 12 1980 94 Stat 3027)

References in Text Anulrust Iaws and anti-

. trust law, referred to in the catchline and text, are - .

‘classified generally to chapter 1 {section 1 et'seq.)
- of Title 15, Comunerce and Trade,

Effective Date. Section effective Tuly 1, 1981,
but lmplementmg rcgulauons authorized to bc

civil or crlmma] hablhty, or to create any defenses to actlons under any antatmst

' 1ssued earher see sectlon B(f) of Pub.L. 96-—517

‘set out as a ‘note undeg section 41 of this title,

'Legislativ_e Hietory. For legistative history and

_purpose of PubL. 96-517, see 1980 U.S.Code

Cong. and Adm.News, p. 6460.




PUBLIC LAW 93-400-AUG 30, 1974 |

_. Pubhc Law 93 400

’ _l._Augusia.o. 1974 ; Co
'To establieh an thce of Federal Procurement - Pollcy wxfhm the Oﬂ'iee of _

£s. 25107 .-

Offlce of Fed-
" ‘eral Procurement
Policy Act.

41 USC 401

note

a1 uscaor. ¢
- e omy, efficiency, and effectiveness m the procurement of property and

AN ACT

‘\Iana ement and Budget and for other purposes

Be id enacted by tke Senat@ .:md H ouse of Represenmtwes of the

‘Umted States of America in Congress assembled, That thig Act | sy

be clted as the f‘Ofﬁce of F eder al Procurement Pohcy Act”

DEGLARATION OF POLICY - _‘7

SEG 2. It is declared to be the pohcy of Concrress to promote econ-

E o services by a,nd for the executlve branch of the Federal Government

rU41Usc 402,

.0183 will be imiproved by establishing an office to exercise reepon51b1hty _ '

(1) estabhshmof pohcles procedures and practlces whlch wﬂl |

' '_'"."requlre the Government to acquire property and services of the
CI{UISlte quality and within the time needed. at the lowest reason-

ble cost, utilizing competitive procurement methods to the mam— o

mum extent practicable;

- {2) improving the qua.hty, efficiency, cconomy, and’ perform— .'

" ance of Government procurement orgmnza’rlons and personnel

(8) avoiding or eliminating unnecessary ov erlappmtr or duph— s

o catlon of procurement and related activities;
2 (4) avoiding or eliminating unnecessary or redundant, 1equlre-
. ments placed on contractor and Federal procurement officials ;
©77 (5) identifying gaps, omissions, or inconsistencies in procure-

. ment laws, regulations, and directives and in other laws, regula.-

~-“/-tions, and dlrectwes relating to or affecting procurement;
R (6) achieving greater uniformity and sunphclty, w! enever
‘__ appropriate, in pmcurementpxocedures- e

(7) coordinating procurement policies and proo'rams of the

fseveral departments and agencies;

(8)  minimizing possible dlsruptwe eﬂ'ects of Government pro-_

- curement on particular industries, areas, or occupations; -

=(9) improving . understandmg of Government pr ‘ocurement

laws and policies within the Government and by mgamzatmns
e a;nd individuals doing business with the Government ;

(10) promotmg fair dealing and equitable relatlonshlps'among _

I the parties in Government contracting ; and -

. (11) otherwise promoting econony, efﬁclency, and eﬁectlveness :

m Government procurement orgamzatlons a,nd operatlons.

FINDINGS AND PD‘RPOSE

SEC 3. (a) The Concrress ﬁnds that economy, efﬁclency, a.nd effectwe- -

ness in the procurement of property and services by the executive agen-

© o

for procurement policies, regula.tmns, procedures, and forms.

(b) The purpose of this Act is to establish an Office of .Federal. '

Procurement Policy in the Office of Management and Budget to pro-

+ vide overall direction of procurement pohcles, regulations, procedures,'
“and forms for executlve ao'enoles in accordance W’lth apphcable laws. -
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- DEI‘INITION

SEC. 4 As nsed in tlns Aet the term * executwe afrency” means an

: exeoutlve department, a Imhtary department, and an independent
.- establishment within the meaning ofp sections 101, 102, and 104(1},
" respectively, of title 5, United States Code, and also 1 Wholly owned
Government corpora.txon within the meaning of section 101 of the
Government Corporatmn Control Act (31 U.S8. G 846)

‘OFFICE OF ZFEDEI;A , PROC'UREB[ENT I’OLIGY

SEG. 5. (a) 'I‘here is estabhshed i the Office of Management and

5 Budget an office to be known as the Office of Federal Procurement Pol- :

¢y (hereinafter referred to as the “Office”).

(b) There shall be at the head of the’ Office an. Adm1n1stra.tor for ,

Federal Procurement Policy (hereinafter referred to as the “Admin-
istrator”), who shall be appomted by the Presrdent by and Wlth the
advrce a.nd consent of the Senate , §

s A‘UTHORITY A.IND FUVGTIONS

SEO. 6. (a)" The Admmlstrator Shall provxde overall d1rectmn of

' procurement policy. To the extent he considers appropriate and with

41 USc 403, o
Est'ablisr;men.t.‘

41 USC 404,

4L USC 405,

- due regard to the program sctivities of the executive agencies, he shall - :

presertbe policies, regulations, procedures, and :Eorms, which shall be

in accordance with applicable laws and shall be followed by executWe N

- agencies (1) in the procurement of— - A
- (A)" property -other thah veal ‘property in bemg,
_fB; serviees, Including research and development; o.nd

G
property H

. and (2) in prowdmg for pr ooulement by recxplents of Federa.l g1 ants,
*or assistance of items specified in clauses (A), (B), and (C) of this.

eonstructlon, alteratlon, 1ep‘z1r, or mamtenance o:E real o

" -subsection, to the extent reqmred for pe1 for'mance of I‘ederal grant' )

or assistance programs, e _
(b) Nothing in. subsectlon (a) (2) shall be construed—- 2 j

(1} to permit the Administrator to authorize procurement or

- supply support, either directly or 1nd1rectly, to reclplents of Fed-
" .. eral grants or assistance; or

(2) to aunthorize any “action by reclpxeni)s contrary to State and

‘ ._-'local laws, in the case of programs to prov1de Federal O'rants or
" assistance to States and political subdivisions. =

(c) The authority of the Administrator under this Act shall a.p ly

only- to procurement payable from -appropriated funds: Provided,
That, the. Administrator undertake a study of procurement’ pa.yable
from nonappropriated funds. The results of the study, together with
‘recommendations for ‘administrative or statutory.changes, shall be
reported to the President of the Senate and the Speaker of the House
‘of Representatives at the earliest practicable date, but in no event
' la.ter than two years after the date of enactment of this Act. - :
(d) The functions of the Administrator shall include-— .
(1 estabhshmg a system of coordinated, and to the- extent
g jfeas1 le, uniform procurement 1e0ru1atlons for the executlve
agencies; - .
: (21) estabhshmg criteria and p1 ocedul es for an eﬁ'ectwe and
time y method of soliciting the viewpoints of interested partles

i1 the development of procurement p011c1es, regulatlons, ploee- -

‘ ,dures, and forms-'_

Procurement
study. -
Repon to Presi‘
dent of the
Senate and o
Speaker of the |
Hou’ée. =
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798

" SBA. :

- Restriction,

" .41 USC 406.

o '.41 ‘usc 407,

. Senate and . ..
_Speaker of the
‘House,

&3) momtormg and revisin pohcles, 'evulatlons, procedures,
“f . and forms relating to reliance by the Federal Government on the
N pri mmgrowde needed property and services; -
(4) promoting and conducting research in procurement poh-
' cies, regulations, procedures, and forms; - - '
', {B) establishing a systemn for collecting, developing, and dis-
‘seminating procurement data which takes 1nto account the needs
of the Congress, the executive branch, and the private sector; -
(6) reeommendlng and promoting procrrams of the Civil Serv-
ice Commission and executive agencies for recruitment, training,
career development and performance evaluation of procurement
- personnel.
(e) In the dev eIopment of pohe:es, regulatmns, prooedures, and
_ forms to be authorized or preseribed by him, the Administrator shall
~consult with the executive agencies affected, including the Small Busi-
.ness Administration and other executive agencies promulgatmg poli-
‘cies, re%ulatmns, procedures, and forms affe-etmg procurement, To the
~‘extent feasible, the Administrator may designate an executive agency
. or agencies, establish interagency committees, or otherwise use ageney
.. representatives or personnel, to solicit the views and the agreement, so
.far as possible, of executive agencies affected on mgmﬁcant changes
1n policles, regulations, procedures, and forms. = .
= (f) The euthomty of the Admlmstrator under thls rkct shall not be
‘construed to—-
- (1) impair.or interfere Wlth the’ determme.tlon by exeeutlve
agencies of their need for, or their use of, specific property, serv--
1ces, or constructmn mcludlnfr partlculal spemﬁcatlone therefm H

Consultation
with ex'ecutive .
agencies and .

(2) mterfem w1th the detelmmatlon by executlve age11e1es of
“specific actions in the -nvatd or admmletlatlon of procurement
;... .contracts,’
LS (g) Except as otherwise prov;ded by law 10 dutles, functxons, or
‘responsibilities, other than those expressly ass1gned by this Act, sha.ll ;
e be asswned deleo'ated or transferred to the Admmlstrator '

AD\IINI‘;TR -tTIVI‘.. I’OWERS

SEG. 7. Upon the quuest of the Admmlstrator, each executwe agency
i dlrected to— 0

“w. (1) makedits services, personnel and fac111t1es avelleble to the
Ofﬁce to-the greatest ptaetleable extent foz the performance of
. functions- under this  Act; and

£ (2) except when prohibited by law, furmsh to the Admmlstx ator
, and give him access to all information and records in its posses-
--sion which the Administrator may determine to be necessary fox
: the pe: form'me of the funetlons of the Ofﬁce. T

RESPO\TSIVENFSS TO CONGRESS

S}:o. 8 (a) ’lhe Admlmstmtor sha]l keep the Congress ‘md its du]y
author:zed committees fully and currently informed of the major

, activities of the Office of Federal ProcurementPolicy;and shall submit
“a report thereon to the President of the Senate and the Speaker of the
.House of Representatives annually and at such other times as may be
- hecessary for this purpose, togethe1 W‘lth approprmte Ieme]atlve
recommendations. -,
(b) At least 30 days prior to the effectwe date of any ma]ox pohcv
or regulatmn prescr:bed under section G(a), the Adm:mstretor shal

Repurt to Pres—
ident of the. .

Report to con-
gressional com- |-
_mlttees. X
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‘ss s-m._} - PUBLIC LAW 93-400—AUG. 30, 1974

jtran:,mﬂ: to the Committees on Grovermnent Operatlons of the House -

of Representatives and of the Senate a detailed report on the proposed
pollcv or regulation. Such report shall include— _
' (1) a full description of the policy or regulatlon- :

~{2) a summary of the reasons for the issuance of such pohcy -

;or regulation; and
(3) the names and p051t10ns of employees of the Office who will
be made available, prior to such effective date, for full consulta:
tion with such Committees regarding such pohcy or regulation.
(c) In the case of an emergency, the President may waive the notice
requirement of subsection (b} by submitting in writing to the Congress

his reasons therefor at the earliest practicable date-on or before the

" effective date of any m'mjor pohcy or retrulatmn.

EF]:"JLCI‘ ON EXISTING LAWS

_ SEC. 9 The authonty of an executlve acrency under any other ]aw to. '
prescrlhe policies, re,cl?rlulatlons, procedures, and forms for procurement -

s sub}ect to the aut, orlty conferred in sectlon 6 of this Act

EI‘FECT ON FXIS'I.'ING REGULATIONS

SEC. 10 Procurement pohcles, recrulatlons, procedures, or forms 1n_'

“effect as of the date of enactment of this Act shall continue in effect, as
‘modified from time to time, until repealed, amended, or superseded

-Notice require-
ment waiver, .
submittal to Con-
gress, oo

4rysc 408l 7

‘41 usc 409,

by policies, rctrulatlons, procedures, or forms promulcrated by the:' . :

Jkdmnustrf.x,tor. _ L
A‘UTHORIZATION oF AI’PROPRIATIONS

SEG. 11 There are authorlzed to be approprmbed to carry out the

o prov1smns of this Act, and for no other purpose——

' (1) not to exceed $2,000,000 for the fiscal year ending June 30
1975, of which not to exceed $150,000 shall be available for the
- purpose of research in accordance W1th section 6(d)(4) ;and

‘a1 wsc a10:

(2) such sums as may be necessary for each of the four fiscal

years thereafter. =
' Am, subsequent legislation toauthori gze ap roprmtlons to carry out the
* purposes of this Act shall be referred in t benate to the Commlttee
Son (xovernment Opemtmns o

' DELEG&TION

Sw. 12. (a,) The Admlmstrator may delevate, and authorlze sucees-

sive redelegations of, any authority, function, or power under this Act,

41'USC 411.

other than his basic authorlty to provide overzll direction of Federal, .
procurement policy and to preseribe policies and regulations to carry = .
out that policy, to any other éxecutive agency with the consent of such

‘agency or at the direction of the President.

(b)" The Administrator may make and authorlze such delegatlons '
- within the Office as he determmes to be necessa.ry to carry out the pro-

, v:smns of th:s Act ,
ANNUAL mr "

Sr.c. 1. Sectlon 53lo of tltle 5 Umted States Code is amended by . A‘

.. adding at the end thereof the followmg =
' “(100) Admlnlstrator f01 Federal Procurement Pohcy
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* .Open public
~meetings, notice, -

Smithsnnian
tnstitution i

. c4lusc4ln

_ the discharge of his responsibilities. For this purpose, the Comptroller -
~General or his representatives shall have access to aI] books documents ‘

- lishing procurement policies and regulations shall be open to the publie,
“and that public notice of each such meel;mg shall be gwen not less than
ten days pnor thereto. ' L e :

-_.1949 (40 U.S.C. 471 et seq.) is amended as follows:

PRt Publicgta’w '93.-40_1]
- Augst 30, 1974 '
{8. J. Res.222] "o prowde for the' appomtment of Doctor Murray Gell-Mann as cxtxzen recen

. States of America in Congress assembled, That the vacancy. in the

" than Menmbers of Congress, which will occur by the expiration of the
term of Doctor Crawford H. Greenewalt of Wilmington, Delaware,

“Mann of California for the statutory term of six years. o

PUBLIC LAW 93 401—-AUG ‘30, 1974 - [88 ST,

AOCEBS 'I'O INFORMATIDN

SEG. 14 (a) The Adrmmstrator and personnel in hlS Oﬁice shalli
furnish such information as the Comptroller General may require for

papers, and records of the Office.
~ {(b) The Administrator shall, | 3’ Te ulatlon, reqmre that” forma.l_-
meetings of the Office, as de51gnate by him, for the purpose of estab-

, ' REPEALS AND AME‘XDMENTS _' :
SEO. 15 The Federal Property and_ Admmlstra,twe Servmes.Act o

(1) Section 201(a) (1) of such Act (40 U.S.C. 481 (a) 1)) is:
. amended by inserting “subject to regulations prescribed by the
- Administrator for Federal Procurement Policy pursuant o the
- ‘Oﬂict;; of Federal Procurement Pohoy Act ¥ 1mmed1ately after.‘
e ( 1 )
o (2) Sectmn 201 (c) “of such Act’ (40 U.8.C. 481(0)) is-
-'amended by inserting “subject to regulations prescribed by th
Administrator for Federal Procurement Policy pursuant o the
Office of Federal Procurement Pohcy Act,” 1mmed1&tely ‘1fter-.
A dministrator,”. . :
{3) Section 206(a) gé) of such Act (40 U.S.C. 487(a) (4)) is
amended to read as follows: “(4) subject to regulations promul-
gated by the Administrator for Federal Procurement Policy pur
. suant to the Office of Federal Procurement Policy Act, to preseribe -
~ standardized forms and procedures, except such as the Comptrol
ler Greneral is authorized by law to plescrlbe, and sta,ndard pur
-~ chase specifications.”. _ -
© 7 '(4) Section 602(c) of such Act {40 U.S.C. 474) is amended in:
‘the first sentence thereof by inserting “except as provided by the.
Office of Federal Procurement Pohcy Act and” lmmedlately efte
~ “herewith,”.
Approved August 30 1974.

JOINT RESOLUTION

of the Board of Regents of the Smithsonian Instxtntion

Resohed by the Semte and House of Representatwea of the United.

Board of Regents of the Smithsonian Inst1tut10n, of the class other”

on May 30,1974, be filled by the appointment of Doctox Murmy Grell- .
Approved August 30 1974

sg sl PUL
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6611
6612.
6613
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6615,

CHAPTER 79—SCIENCE AND TECHNOLOGY POLICY,

weamvigsoryPanel.

6616.

6617.

ORGANIZATION AND PRIORITIES

| QUBCHAPTER I—NATIONAL SCIENCE, ENGINEERING, AND

TECHNOLOGY POLICY AND PRIORITIES

Congressional findings ;. priority goals.
Congressional declaration of poliey.
(a) Principles, .
(b) Implementation.
(c) Procedures.

SUBCHAPTER II—OFFICE C')F.SCIENCE AND
TECHNOLOGY POLICY ‘

Establishment of Office.

Director; Associate Directors.
Funetions of Director. :
Policy planning; analysis; establishment,

a&vice ;0 of Ad-

“Fivesyear outlook

r—«(a) Ident1f1cat10n and descnptmn of situations and cqn~--—:;-;,

- ditions warranting speCIal attention.
(b) ‘Annual revision. .
(¢) Consultation with off1c1a]s of departments and agen-
cies having related programs and responsibilitjes.
(d) Consultation with officials of Office of Management
. and Budget and other appropriate elements of Exec-
=:utive Office of President.

Additional functions of Director.

(a)ﬁ Service as Chairman of Federal Coordmatmg Councll

_for Science, Engmeerlng, and Technology and as

- member of Domesti

(b) Advice to National Securlty Councﬂ

(e’;‘ Offmers and employees,. services;
- ments. - T

_contracts; pay-
Coordination with other orgamzatlons
(a) Consultation and cooperation with Federal depart-
ments and agencies; utilization of consultants;
- . . establishment of advisory panels; consultation with
State and local agencies, professional groups, and
representatives of industry, etc.; hearings:, utiliza-
S tion of services, personnel equipment, etel, of pub-
- omzrzz: lie and private agenc1es and orgamzatlons, and in-
dividuals.

655
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6617,

6618

5631,
6632

L 6633.
v 6634,
' 6635.

6651.

6671."

SUBCHAPTER IV—FEDERAL COORDINATING COUNCIL FOR

79

PURLIC HEALTH AND WELF;&RE Ch.
Coordination with other organizations—Continued
'(b) Information from Executive departments aEehcies
" and instrumentalities.
(¢) Asgistance from Administrator of National Ael‘Onau
tics and Space Adminiatration.

Science and technology report.: : .
(a) Transmittal to Congress; preparation; issues dis;'”
cussed. o

(b) Use of relevant data available frorn National Sczence"
Foundation and other Go»ernment departments ang ‘
agencies. ‘

(e) Availability as public document.

SUBCHAPTER IIIMPRESIDEN T'S COMMITTEE ON

SCIENCE AND TECHNOLOGY

Establishment of Commiitee.
Membership of Committee,
{a) Composition; appointment.
(b} Qualifications. .
(¢) Chairman;. Vice Chairman. : o
(d) Compensation. - o S
Federal science, engineering, and technology survey, reports
Continuation of Committee. .
Staff and consultant report.

SCIENCE, ENGINEERING, AND TECHNOLOGY

Establishment, membership, and functlons of Councll
(a) Establishment. 5 B L
(b) Composition. _ T S
‘(¢) Chairman.’ L me e
(d) Participation of upnamed Federal agencles in meet-' -

ings; invitations to attend meetings.
(e) Consideration of problems and developments affeetmg
more than one Federal agency; recommendatlons
(f) Other advisory duties.
{g) Assistance to Council by agency represented thereon.
(h) Establishment of subeomm:ttees and panels.

SUBCHAPTER V——GENERAL PROVISIONS

Authorlzatlon of approprlatlons




{*LTH AND WELFARE sCIbNCE AND TE(‘HNOLOGE P()LICY 42 § 5801

, ch 9

re orgamzet:ons——Contmued
m " Executive departments
talities. ST
Adm1mstrator of Natlonal .

.Admm:stratmn. _ Aem %

UBCHAPTER I—NATIONAL SCIENCE, ENGINEERING, AND
-5 ~ TECHNOLOGY POL?CY AND PRIORITIES

6601 Congressmnal findings; pnonty goals

report.

Congress; preparatioﬁ; hnOlOEY on society, and the interrelations of scientific, technologieal,

n economlc’ social, political, and mstltutmnal factors, hereby fmds and
" geclares that— :

(1) the general welfare the secur:ty, the economic health and
stability of the Nation, the conservation and efficient utilization
of its natural and human resources, and the effective funct:omng
of government and society require vigorous, perceptlve support
and employment of science and technology in achlevmg national
objectives;

. i'ss:ueg'

data available from Natmnal Se
d other Government departments PTY

ublic doc_ument, iy

tESIDENT 5 COM\HTTEE ON '
ND TECHNOLOGY

ittee.
tee.
pointment.

factors which increasingly influence the course of natlona} and in-
ternational events require.appropriate provision, involvi’ng long-
range, inclusive planning as well as more immediate program de-
velopment, to incorporate scientific and technological knowledge
in the national declsionmaklng process;

(3) the scientific and technologlcal capabilities of the United
States, when properly fostered, applied, and directed, can effec-
tively assist in improving the quahty of life, in antlc1pat1ng and

_ resolving critical and emerging international, national, and local
,problems, in strengthening the Nation’s mternatlona] econormc
position, and in furthering its foreign policy objectives; |

Chairman.-

L COORDINATING COUNCIL FOR
uRING AND TECHNOLOGY

ish1p, and functions of Co'uncil“'

-{4) Federal funding for science and techmology represents an
investment in the future which is indispensable to sustained na-
tional progress and human betterment, and there should be a con-
" tinuing national investment in science, engineering, and technolo-
gy which 1s commensurate with national needs and opportumtles
and the prevalent economic situation;

"nna'med ‘Federal ”egenel ;
ns tO attend meetings.Z (5) the manpower pool-of scientists, engineers, and technicians,
’ _-_constltutes an invaluable national resource whlch shouli be uti-

: l1zed to the fullest extent possible; and =

. (6) the Natlon s capabilities for technology assessment and for
techno]oglcal planning and policy formulation must be strength-
ened at both Federal and State levels. e

cil by agency represented ‘ther.
subcommlttees and panels.

(b) As a consequence, the Congress finds and dec]ares that sciénce
and technology should contribute to the followmg prlortty goals with-
out bemg limited thereto:

(1) fostering leadership in the quest for international peace
and progress toward human freedom, dignity, and well-bemg by
enlarging the contributions of American scxentlsts and englneers

-GENERAL PROVISIONS

yrlatlons

(a) The Congress recognizing the. profound impact of SCIEDCE and

(2) the many large and complex scientific and technologlcal

i
i
)t
i
1
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to the knowledge of man and h1s universe, by makmg d]s%\, il
of basic science widely available at home and abroad,’ ang by ‘hit
lizing technology in support of United States natlonala\nd'{'l')-

eign=Ho, licy goals - . T o
increasing the efflcrent use of essential matenals and Droo

ﬁé ucts, and generally contributing to economic opportumty, Stabm
ty, and appropriate growth; :
{3) assuring an adequate supply of food, materlals and energ‘
for the Natmn s needs;

(4) contrlbutmg to the national security;

(5) improving the quahty of health care avallable to all res:
dents of the United States

) (6) preserving, fosterlng, and restorlng a healthfu] and’ esthet
ic natural environment;

(7) providing for the protectlon of the oceans and coastal
zones, and the polar reglons and the effsclent utlhzat]on of thejr
resources;

{8) strengthening the economy and promoting fu]I employment
through useful seientific and technologloal 1nnovatlons

IETRL (9) increasing the quality of edueatlonz_il opportumtles avaxla-
ble to all residents of the United States; '

(10) promoting the conservation and effxc:ent utzhzatlon of the
‘Nation’s natural and human resources;

"(11) improving the Nation's housing, transportatlon and com-
munication systems, and assuring the provision of effective pubhc
services throughout urban, suburban, and rural areas;

(12) eliminating air and water pollution, and unnecessary, un-r
-.... healthful, or ineffective drugs and food additives; and--

(13) advancing the exploratlon and peaceful uses of outer

Hlstoricnl Note ‘."

Shert Title. Sectlon 1 ot Pub.L. 94—-282 provislons set out ag notes under tlm
provided that: “This Act [énacting this section, section 1862 and section 681t of-
..~ ~chapter, amending sectlon 1863 of this tI- this title] may be cited as the ‘National -

.‘,ﬁlle, repealing sections 1, 2, 8, and 4 of Sclence and Technology Poliey, Organiza-
" Réorganization” Plan Numbered 2 of 1862 tien, and Priorities Act of 1676.”

. {78 .Stat. 1253), set out as a note under
section 1881 of this title, and section 2 of
Reorganization Plan Numbered 1 of 1973
(87 Stat. 1089), set out as a pote under
section 2271 of the Appendix fo Title 50,

cw. ¥WWar and National Defense, and enacting

Legislative History, ¥or legislative
history and purpose of Pub.L. 94-282, pee
1976 U.8.Code Cong. and Adm.News, p.

o Library References
Health and Enwronment @:»255 h " C.J.8. Health and Environment § 61

. et seq.
658
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. and Irns univ erse by makmg dise
Vi 1lah1e at home’ and abroad, ap
nport of Umted States national

COVerms
d by uti.
and fD,-—

| § 6602. Congression’al declara‘tion of Ilol-icy

: ; :‘ Prln(‘lp!es )

(a) In v:ev; of the fm egomg, the Congress declares that the Un1ted
-gtates shall adhere to a natjonal policy for -science and technology
- whieh mcludes the following principles: :

sclent use of essentlal materlals and
1butmg to economic opportumty,
th;

ate supply of food materlals and energv'.

I‘Od i .
stabili. - ( 1) The continuing development and 1mplementatlon of strs.ten
gies for determining and achieving the appropriate scope, level,
direction, and extent of scientific and technological efforts based
upon a continucus appraisal of the role of science and technology
"in achieving goals and formulating policies of the United States,
~and reflecting the views of State and ]ocal governments and repre-

N “reentative public groups. - - -

(2) The enlistment of science’ and technology to: foster a
healthy economy in which the directions of growth and mnovat]on :
are compatible with the prudent and frugal use of resources and
with the preservation of a benign environment.

(3) The conduet of science and technology operatlons 50 a8 to
serve domestic needs while promoting foreign policy objectives.

(4) The recruitment, education, training, retrammg, -and bene-
il ‘use of adequate numbers of scientists, engineers, and tech-
5, and the promotion by the Federal Government of the ef-
“and efficient utilization in the nat10nal interest of the Na-
jon’s human resources in science, eng:neermg, and technology.
=57 T'he development and malntenan f-a solld base for sci-
- ‘ence-and technology in the United:States, including: (A) strong
partlclpatlon of and cooperatwe relatlonsths with State and local
governments and the private sector; (B) the mamtenance and
strengthening of diversified scientific and technologleal capabili-
- ties )ﬁ"government 1ndustry, and the un1ver31tles and the encour-

2 national security; '
ahtv of health care avaxlable to all resi.
:IS :

TR

ng, and restormg a healthful .and esthet :

protectlon of the oceans and coasty) -
sns, and the efficient ut1llzatlon of theu-'

economy and promoting full employmem
:and technological mnovatlons :

\lity of educational opportumtlee_avaﬂa
United States’;

aservation and eff1c1ent utlhzationwof th
1an resources; -

ion’s housing, transportat:on and com.
i1ssuring the provision of effective publi
1, suburban, and rural areas,

1d water pollution, and unnecessary, un.
rugs and food additives; and

cploration and peaceful uses of outer

[ay 11, 1976 90 Stat 459,

:toricnl Nnte

.#fa82 prmislons set out as notes under this
i this sectfon, section 1862 and section 6611 o
is ti- this title] may bhe cited as the ‘National
¢ of Seience and Technology Policy, Organiza-
11882 tiom, and Priorities Act of 1976 :
nder .

. ,6) The recogmtlon that as changmg c1reumstance5 reguire
perio“dlc revision and- adaptaftlon of this"subchapter, the Federal
: - Government i

Legiciative History, For leglsiative s responsible for identifying and 1nterpret1ng the
histor¥ and purpose of Pub. L. 04.282, see ' ‘changes in' those circumstances as they occur, and for' effeetmg

;g;o U.S.Code Cong. and Adm.News, p. - ©. - subsequent changes in thls subchapter as appropmate

H

ot o Implementation o o B
(b) To mplement the policy enunc1ated in subsectlon (a) of this
- section, he “Congress declares that:

Cgtsseqﬁea“h and - Bovironment § 61 (1) The Federal Governrment should mamtam central policy

65 8 - ' L planning elements in the executive branch which assist Federal

659

'ry References




42 § 6602 PLBLIC HEALTH AND “ELFARE on 5
“agéncies in (A) 1dent1f:ymg public probiems and objectlveg
_mob1hztng scientific and technological resources for essent1a1 ng
tional programs, (C) securmg appropriate funding for Pro i
so identified, (D) anticipating future concerns to which Bcienge
" and technology can contribute and devising strategies for the con:”
duet of seience and technology for such purposes, (E). reviewiy
systematmally ‘Federal science policy and programs sand recop, .-
_ mending legislative amendment thereof when needed, Such g~ -
~ments should include an advisory mechanism within the Executjs %
Office .of the President so that the Chief Executive may have
.available independent, expert judgment and assistance on Dﬂhcy'
matters which require accurate assessments of the complex Scieps

~“tific and technological features involved.

grﬂme-:.

(2) Itisa reepon31b111ty of the Federal Government to pmmote
prompt, effective, relinble, and systematic transfer of scientifjy
and technological information by such appropriate methods '&'
programs conducted by nongovernmental organizations, mcludmg

‘industrial groups and technical societies. In particular, it is ye
ognized as a responsibility of the Federal Government not only ty
coordinate and unify its own science and technology: informatio
.— -Bystems, but to faecilitate the:close coup]mg .of institutional seie
.- tific research with commerclal apphcatlon of the useful fmdm
of sc1ence :

“(3) It is further an- approprlate Federaf functlon to suppon
seientific and technological efforts which are expected to provige
results beneficial to the public but which the private secbor may
be unwilling or unable to support.

(4) Scientific and techno]ogzcal activities which may be proper-

* ly.supported exclusively by the Federal Government should be di
tinguished from those .in.which interests. are shared ‘with §ta

) ‘and local governments and the prwate sector, Among these ent
ties, cooperative rel_;atronshlps should be established which encoif

:i"age ‘the appropriate’ sharing of science and technology decision:
m k'ng, fundmg support and program plannmg and executm

?_,____(5,)__The Federal Government should support and ut;hze engl
"'neermg‘ and its various dxsmphnes and make maximum use of th
. engmeermg community, whenever appropriate, as an essentlal el

ent ifi the Federal pohcymakmg process.

(6) Comprehensive leglslatlve support for the nat;onal scle‘nce
and technology effort requires that the Congress be regularly in-
“formed of the condition, health and vitality, and fundihg require-
ments of science and technology, the relation of science :and tecl
nology_to changing national goals, and the need for. ZIegislativé
modification of the Federal endeavor and structure at al] levels as
it relates to science and technology
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Jectiveg: r

& pubhc prob]ems and ob
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:ng anproprmte i‘undmg for pro el
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1te and dewsmg strategles for th Slendy
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ince policy and programg and rerng
nent thereof when needed, SuchCom '
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rt Judgment and assigtan
rate assessments of th
1res involved, i

‘Trocedures

(c) The Congress dec]ares that in order to expedxte and facxhtate'

the implementation of the policy enunciated in subsection (a) of this

gection, the following coordmate procedures are of paramount Jmpor- -
7 {ance: Do , ‘
' (1) Federal procuroment policy should encourage the use of sci-
ence and technology to foster frugal use of materials, energy, and
& Exeoume _ appropriated funds; to assure quahty env:ronment and_to en-
& may have 0 . hance product performance.
ce on Poliey - :

Scien. . (2) Exphlicit criteria, mcfudmg cost-benefit prmelples where

— %" practicable, should be developed to identify the kinds of ‘applied

, S research and technology programs that are appropriate for Fed-
.(;fnghesgiiiﬁlfi;:;zxint fto Promete . eral funding suppor’o and t6 determine 'the extent of such sopport.
fon by such appropriate o scientifj, ' Particular attention shou_ld be given to sezeptlfxc and'techn_ologlcal
‘governmental organ;zatlonmemoas & - problems and opportunities offering promise of social advantage
1ca1 societies. In " 8, mcludm that are so long range, geographlcally wide-spread, or economical-

particular, it is rg,, ly diffused that the Federal Government constitutes the approprx—

)f the
Federal Government not only 5 ate source for undertaking their support.
m science ‘and techno]ogy ’nfOl‘matm'
Lo

le“c]ose couphng of mst

E (8) Federal promotion of science and te‘ehn"ology sho\ild jemi)ha; .
- size quality of research, recognize the singular-importanece of sta-
" bility in scientific and technological institutions, and for urgent
_tasks, seek to assure timeliness of results. With particular refer-
_ence to Federal support for basic research, funds should be allo--
cated to encourage education in needed disciplines, to provide a
base of scientific knowledge from which future essential ‘techno-
logical development can be Iaunched and to add to the cultural .
heritage of the Nation.

1pport

ogical activities which' ma be 5

‘he Federal Government b et

‘hich interests are sh

‘he private sector, Ain_o—ﬁgN se ent1

13 should be estabhshedﬂhmh enco
r:of science and’ technol oy

(4) Federal patent policies shotild be developed, based lon uni-
~form principles, which have as their objective the preservation of
incentives for technological innovation and the application of pro-
cedures which will continue to assure the full use of benefmlal :
technology to serve the public. ‘ '

(5) Closer re]atlonshlps should be encouraged among practx-
~‘tioners of different scientific and technological dlsc1p1mes melud-
mg the physical, social, and blomedlcal fields. : S :

never appropriate, as 4 essentlal @ '
aking process. - '

{86) Federal depariments, agencies, and mstrumentahtles shou]d
assure efficient management of laboratory facilities and equip-
" ment in their custody, including acquisition of effect:ve equip-
ment, disposal of inferior and obsolete properties, and cross-ser-
vicing to maximize the productivity of costly property of alil
kinds. Disposal policies should mclude attention to possxb1ht1es
for further productive use. S : ‘

1twe support for the natlonal science :
‘es that the Congress be regulaily in-
th and vitality, and funding require- -
:0gy, the relation of science and tech

ligoals, and the need orzlegislati

andeavor and structure_at _ ﬂ_evels as- S (7) The full use of the contributions of science and’ technology
S : to support State and local government goals should be enc_ouraged
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-  (8) Farmal recognition should be accorded thobe pErsons Whoae

scientific and technological achiev ements have contributed Slgnlfl
cantly to the nat:onal we]fare

(9) The Federal Government should support applied sczenttf;c
research, when appropriate, in proportion to the probability of its
usefulness, insofar as this probabilify can be determined; but
-while maximizing the beneficial conseguences of technology the .
Government should act to mm:mlze foreseeable injurious conse.
quences.

{(10) Federa] departments agencies, and mstrumentahtms .
should establish procedures to insure among them the Systematja

- Interchange of scientific data and techno}ogacal findings developéd
under: thelr programs.

PubL 94—282 Title I, § 102, May 11, 1976, 90 Stat 460

Historieal Note

Legistative History, For Jegislative 1476 LSCode Cong. and Adin. I\ews p
history and purpose of Pub.L. $4-282, see 880,

SUBCHAETER II—OFFICE OF SCIENCE AND
) TECHNOLOGY POLIC)

§ 6611. Establishment of Office _ i
There is estéb!i's"h“ed in the Executive Office of the President an Of-"

fiee of Science and Technology Policy ( heremafter referred to in thls"

subchapter as the “Office”).

-Pub.L. 94-282, Title I, § 202, May 11, 1976, 50 Stat. 463.

Histnrioal Nof_ &

Bhort Title. SECt il 201 of Pub.L. 94—~
‘282 provided that: *This title [enacting
this subchapter] may*be clted as the
‘Presidential Science and Technology Ad-
vigory Organizalion-Act-of 1874

Leg!glat istory. For Jegislative
history REd purpose of Pub.L. 94-282, pee

1978 TU.:8.Code Cong and Adm.News, p
880 ......

Library Refereunces
_532:325.5.

" Health and Environm OJ.8. Hea]th "and En\Ironment s 81
T et seq..

§ 6612. D}rector, Associate Directors

There shall be at the head of the Office a Dlrector who shai] be ap--
pointed by the President, by and with the advice and consent of the
Senate, and who-shail be compensated at the rate provided for level IF:
of the Executive Schedule in section 5313 of Title 5. The President is.
authorized to appoint, not more than four Associate Directors, by and:
with the advice and consent of the Senate, who shall be compe_nsat_ed '
at a rate not to exceed that provided for level III of the Executive :

form stich f;
Pub.L. 94w25E

Legislative
" pistory and pau

§ 6613.

{a) The f
Executive O
ing, and tecl
highest level

“{b) In ade
dent. may ass
(1) &
" erations
limited -
tions, th
resourcee.
(2) ev
effort ir
tions;
"(8) ac
erations
agement
ing prop¢
eral agen
the agenc
(4) asi
ordinatic

‘eral Gove

Pub.L. 94-282

Leglglaﬂvé Hj
history and purp

§ 6614.

(a) The Off
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cies, plans, anc

‘the provisions
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DFFICE OF SCIEN CE AND
)LOGY POLICY

£ Offico o
tecutive Office of the Presidleht‘ .

‘ _ an Of.
-Pohcy (hereinafter referred to i tgfa
ay 11 1978, 90 Stat 463, -

urica.l Note

M~ Yegislatiye History. For 1e'gl'§:'htm
fng history and purpose of Pub.Y,. 94-289 goy’
tge 1976 U.S.Code Cong. and 4dn News,

\d- 880, R

r References

CJS Health and Enwronmen i
- oef seq. : v

:ate D:reetors

l:he Office 2 Director who shall be ap-
d: with the advice and congent of th
sated at the rate provided for lével I
on 5313 of Title 5. The President i
an four Associate Directors, by and
e Senate who shall be compensated
mded for ]evel III of the Executwe'-

mstOrY and purpose of Puh.L. Béw 82, hee 880,

' § 6613 Functlons of Dlrector

Cch 19 ‘%LIEI\CE AND TFCHVOLOGX Pomm 42 §6614

' Schedu]e in sectlon 5314 of such tltle._ Assocxate Dlrectors Qhall per-
. form such functions as the Director may prescrlbe |

' PubL 94 282 Title 11, § 203, May 11 1976 90 ?tat 463.

Hmtoncal Note

Leglelative’ 'ﬂh.”i‘ui-i.: Fnr ]ems]ntne 1976 v ‘%Coﬂe Cong and Adn‘ News, P.

(a) The primary function of the Director is to prowde w1 thin the

‘ Executlve Office of the President, advice on the scientifie, engineer- -
.jng,-and_technological aspects of issues that require attention at the
i hlghesf Tevels of Government.

(b} In addition to such other functlons and activities as the Presi-

“ dent may assign, the Director shall—

(1) advise the President of scientific and technological consid-
erations invelved in areas of national concern mcludmg,; but not
limited to, the economy, national security, health, foreign rela-
tlons, the envu‘onment and the technological recovery and use of

) agement“and Budget with an annual review and analysis of fund-
. ing proposed for research and development in budgets of all Fed-
§ eral_ agencies, ax_u_i aid the 0ff1ce of Management and Budget and

the Fed-

‘tle 1, §2o4 May 11, 1976, 90 Stat. 463.

Histormal Note

legislsthe 1976 bSCode Cong.. and Adm\ev.s p.
880.

'_ For

Pohcy planmng, a,nalysm, adv:ce, establlshment

nological

the prowswns of this section, the Director shall—
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- problems and for promoting coordination of the s¢ie

<afidsagencies which affect research and development activities, )
" hoth internally and in relation to the private sector, or which may

. the .development and maintenance of broadly based scientific and

Ch

(1) seek to define coherent approaches for app1y1ng sci A
" and technology to eritical and emerging national and Jnternat;ii;:

technological responsibilities and programs of the Federal depart .

“ents and agencies in the resolution of such problems

(2) assist and advise the Presxdent in the preparation g
Science and Technology Report m aceordance with sectlon
-of this title; ‘

“{8) gather timely and authontatlve information concernl'ng R
significant developments and trends in science, technology, ang iy
national priorities, both current and prospective, to analyze and jy.. -
‘terpret such information for the purpese of determining whether:

zsuch developments and trends are likely t6-affect achievemert of -
the priority goals of the Nation as set forth in sectzon 6601(b) og
_this title; >

(4) encourage the deve!opment and maintenanece of an adequate-
data base for human resources in science, engineering, ‘and tech.
nology, including the development of appropriate models to fore
cast future manpower requirements, and assess the impaet of ma-:
jor governmental and pubhc programs on human resourees “and
: utlhzatxon- =

; t,hé St
Se1g

(5) initiate studies and analyses, mcludmg systems analys
.and technology assessments, of alternatives available for the e
“lition of ‘critical and emerging national and international prob
““léms amenable to the contributions of science and technologysiid;
“‘ingofar as possible, determme and compare probable costs bene-
fits, and impacts of such alternatlveS'

(6) advise the President on the extent to whlch the various 501-
entific and technological programs, policies, and activities of the
Federal ‘Government are likely to affect the achievement. of the
ity goals of the Nat:on as set forth in section: 6601(b) of
thl&tltle,

E‘?) pr0v1de the Presudent w1th perlodlc reviews of Federal stat-
utes and administrative regulations of the various departments

interfere with desirable technological innovation, - together with
recommendations for thelr elimination, reform, or updatmg as ap-
' propriate;

* {8) develop, review, rewse, and recommend crlterla fm- deter- <
mining scientific and technological activities warranting Federal
* support, and recommend- Federal policies designed to advance (A)

téetinological capabilities, including human resources, at all levels -

“of government, academia, and industry, and (B) the effective ap-

plication of such capabilities to national needs;

664

—— ke ande



wm AND WELMRE ch. 79 SCIENCE AND TECHNOLOGY poLicy 42 § 6614
;erant approaches for applvmg et _ © (9) assess and advise on po]icies for international coope.ration R
:}and emerging national angd lntel‘nat eﬁaﬁ © " in science and technology which will advance the natlonal and in-
Ling eoordmatzon of the St:lentific"'-a' ©  ternational objectives of the Umted States

deral depart _' . (10) identify and assess emergmg ‘and future aress in whxch -
science and technology can be used effectively in addressmg na- =
tional and international problems, :

' he Premdent in the’ preparatl
{eport 1n accordance Wlth se

OIl ofL&

ction ﬁﬁla . (11) report at least once each year to the Pres1dent on the
: overall activities and accomplishments of the Offlce pursuant to

~ section 6618 of this title;

(12) periodically survey the nature and needs of nataona] sci-
ence and technology policy and make recommendations to the
. President, for review and transmission_ to_thgtCongres for the .

' timely and appropFiate revision of such Ppolicy in accordance with-
-section 6602(a)(6) of this title; and

(13) perform such other duties and funetions and make and
furnish such studies and reports thereon, and recommendations
with respect to matters of pohcy and 1eg1slat10n as the President
may request ;

‘ authoritativa infofmation
-and trends in science, techng)
1rrent and prospectwe to ana
‘for the purpose of determ}mng Whethe
ends are likely to affect achlevement

iTation as set forth m section 6601{b) o§

Conterpisy,
OfY, and jn-
IVZE ang ;

“lopment and mamtenance of an aﬁequ_ai&
“urces in secience, engineering, ang teck:
dopment of appropriate models o fo

hrrements and assess the impact of 1
)hc programs on human resources “an

(b)(l) The Dlrector shall establish an Intergovernmentai Science,
Engmeermg, and Technology Advisory Pane]_(heremafter referred to

:1 analyses, mcludmg systems a.naly
8, of alternatives available for the reg
'rging natienal and intermational. ‘probe
ributions.of science and technology and,
nine and compare probable costs, ben
“3lternatives:

so as to maximize thelr apphcatlon to civilian. needs,

{2) The Pane!l shall be composed of (A) the Director of the Offlce

or his representative; (B) at least ten memb ‘

“* “terests of the States, appointed by the Director:iof the Office after_
-congultation with State officials; and ( C) the—]?ﬁ‘&tor of _the Nat10n~ _ _
~+a] Science Foundation, or his representative,———— _ s

““(8)(A) The Director of the Office, or h1
tas _Chalrman of the Panel

ton the extent to which the varlous'sm
jrograms, policies, and activities of the
__1kely to affect the achievement of th
:xon as set forth .in sectton -6601(b)

a1t with perlodic reviews of Federal sta
egulations. of the various. departmer
t research and deve]opment activit
tion to the private sector, or which may
eehno]ogxcal innovation,: together ;
elimination, reform, or upda,tmg 2

pfescrlbe, and shall meet at the call of the Chau*

D Each member of the Panel shall, W ing © 5busmess of
the Panel, be entitled to receive compensatlon ‘at a rate not to exceed
the daily rate prescribed for GS~18 of thé Géneral Schedule under séc-
tion 5332 of Title 5, including traveltime, and, while so serving away

" from his home or regular place of business;"he may be allowed travel -
expenses, including per diem in lieu of subs; e in-the same manner - - '
tle 5 for pérsons in

ise, and recommend crltena for de
nological activities warranting Fede
_'ederal policies designed to advance (.
:enance of broadly based scientific an
neluding human resources, at all leve
“and industry, and (B) the effective a
25 to national needs; :
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Hmtormnl Note

Legislative Hlstory. For legm]uhv 167¢ 1.8.Code Cong &nd Adm \e .
history and purpose of DPub.L, D4-282, see ‘880. ] : wE, i‘ s

§ 6615. Five-year outlook

Identlﬂcutlon and descriptlon of uituatlons and condltlons
warranting special nttentlon

(a) Within its first year of operation, the Offlce shaIl to the EXteni
practicable, within the limitations of available knowledge apg Te-
sources, and with appropriate assistance from the departments ang
agencies-and such consultants and contractors as the Dlrector deemsg
necessary, identify and deseribe situations and conditions which ‘War-'
rant special attention within the next five years, mvo]vmg—.

(1) current and emerging problems of national: SIgnlfxcance'
" that are identified through scientific research, or in which scien-

tific or technical considerations are of ‘major sxgmflcance and

_{2) opportunities for, and constraints on, the use:.of new and

" existing scientific and tec¢hnological capablhtxes which can make g’

- significant contribution to the resoiutmn ol problems identifieg
...-under paragraph (1) of this subsection or to the aclnevement of -
_Federa] program objectives or national’ goals 1nc]udmg those set
forth in section 6601 (b) of thls tlt]e

Annun] revision -

(h) The Offlce shall annually revise the five-year outlook developed
under-subsection (a) of this section so that it takes account of new
problems, eonstraints and opporfunities and changing natzonal goals -
and circumstances, and shall extend the outlook so that 1t always ex-
tends five,) years into the future

... Consultation with officinls of departments and ngencles

. hnvlng‘ relaled progrnms and reuponslb!lltles :

CIaIs—of‘the departments and agencxes having programs ‘and respons1
. blhtleS‘réTatlng to the problems constraints, and opportumtles identi
.fled under subsectlons (a) and (b) of this section, in orderto—— RSt

(1) Jdentlfy and evaluate alternatlve actions that mlght be tak-.'
en by the Federal Government State and local govemments or
the _private sector to deal w1th such problems, constralnts or op-
portumtles- “and ' s -

~==fZ)¥=ensure that alternat:ve actions 1dent1f1ed under paragraph .
~(1)-of this subsection aré fully considered by departments and
_agencies in formulating their budget program .and leglslatlve
“proposals.
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'r.,rma.l Note " consultation with ofﬂelulu of Otﬁce ot Management gnd Budget nn_rl

other appropriate elements of Executive Oﬂlce of President

ne 19.«6 U‘-*-Code Con

see B8O 5. ang A“m: (d; The Director of the Office shall consult as necessary w1th of fi-
R ials of the Office of Management and Budget and other appropriate
ok Ztements of the Executive Office of the President o ensure that the

roblems, constraints, opportunities, and alternative actions identified
; . ypder subsections {(a), (b), and (¢) of this section are fully congidered
| wpeclal attention °°"‘"?‘°m3 *in the development of the President’s budgets and Ieglslatlve pro-

gperatlon, the Office shall tothe grams:
‘fons of available knowledge e . Pub. L. 94-282, Title I1, § 206, May 11, 1876, 90 Stat. 466
.assistance from the departmeiig . - *'

.Histo.;.-i

_nd contractors ag the Di
: situations and conditior
1ext five years, invelving__

irector.

ns Whlch Vg Legiglathe Higtory. For legislative 1976 T.8.Code Cong and Adm, Newa. P.

pistory and purpose of Pub.L, 94-282, see 8B0.

"1g prob]ems of natlonal signj
scientific research, Or in whicy
tions are of major szgmf:cance
d constraints on, the use_ 'f new
:ologlca] capabxhtles whlch :

§ 6616. Additional functio‘ns of Director
service ax Chalrman of Federal Coordlnating Council for Selet‘u:e.E
" Engineering, and Techneolegy and ne member of Domesile Counen

(a 3. The director shall, in addition.to the other. dutxes and: unctlons o
set fo:rth {rEthis subchapter— s : )
R ( l)ﬁserve ag Chairman of the edera] Coordmatmg Coumneil, for :
‘Science, Engineering, and T 0
-ter IV-of this chapter; and

" (2)7serve as a member D:f,'_,

:l rev !ulon

revise the five-year outlook dev
‘tion so that it takes account of
Pumt:es and changing natxonal

Advice to I\ationnl Securlt}' Councll

(b) For the purpose of assurmg the optlmum contrlbutmn of sc1-
ence and fechnology to the nation ;
quest of the National Security:
"eurity (3_01_5_1n011 in such matters
relate t'qiationa] security.

1 of departments and ngehclee
nmu and responslbllities :

shall econsult ag NeLessary w.
ncies having programs and ¥
‘onstramts, and opportunities
of thls section, in order to_— :

Otﬂceru and empm}eeu

thernatwe actions that might be
nt, State and local governmen
h su_ch problems, constraints, o

-.=ary. to perform the functmn 'now'or hereafter vested 1n 1m and
"-to prescribe their duties; - .-

(2) obtain services as authonzed by section 3109 of Txtie 5, at
rates not to exceed the rate preseribed for grade GS—~18 of the
. General Schedule by section 5332:0f Title 5; and

* (3)enter into contracts and-other arrangements for tudies,

analyses, and other serwces with-public agencies and with pnvate
persons, organlzatlons, or 1nst1tutmns and make such payments

i

actions jdentified under pa
illy . considered by departments
r budget, program, and-legisla




42 § 6616 rpusLIic HEALTH AND WELFARE Ch. ;
as he deems necesvmrv to carry out the prowsmns of this Chapte
without legal consideration, Without performance bonds, ‘ang Wlthr
out regard to section 5 of Title 41.

Pub L. 94-282, Tlt]e II, §207 May 11 1976 90 Stat 466

'Historical Note

‘.Leg'islative Hisinr;; For legis]atw ]976 U.8.Code Cong. and Adm.Nev;s ‘
history and purpose of Pub.L.-94-282, see &80 B A

‘s 6617.

Consultatlon and cooperatlon with Federa! departments ‘and agencies; lltl"_': :
e it Zatiom of consultants; - establishment of advizory panels; eonsultation - i
- Tiwlith State and local agencles, profesxslonal groups, and representatives
of industry, ete,y henrings; utilizntien of wervices, personnel, equipmeny,
ete., of publle and prlvn(e agencies and orgunizations, and indh-ldna],

(a) In exercising his functlons under this chapter the Dlrector
shall— :

Coordinatidn with dther organizaj:ions

{1) work in close conSultatibn and cooperatién With the Domesf.
tic Council, the National Security Council, the Council on Envi:
ronmental Quality, the Council of Economie Adwsers, ‘the Office

‘of Management and Budget, the Natlonal Smence Board and the
Federal departments and agencles, : :

(2) utilize the servzces of consultants estabhsh such adv1sory
panels, and, to the extent practicable, consult with State-and local
_ governmental agencies, with appropriate professional groups, ang -
with such representatives of industry, the universities, agricul-
" “ture, labor, consumers, conservation organizations, and such other

publie interest groups organlzatlons and mdlwduals as he deems
- adwsable. :

e '(3) hold such hearmgs m varlous parts of the Natmn as he
e deems necessary, to determme the’ wews of the agenmes groups

n',.
=
D..

(4) utilize w1th then' consent to the fu]lest extent posmble the’
«Services, personnel, equipment, facilities, and information (includ-
___-"ing statistical information) of public and private agencies and or-
ganizations, and individuals, in ordér to avoid duplication of ef- .
“fort and expense, and may transfer funds made.available pursu- . .- -
ant to this chapter to other Federal agencies as reimbursement . N

for the utilization of such personnel serwces, fat:lhtles equip-
ment, and information. :

nformation rrom Execuﬁve depurtments. agencies, and inatrumcnmlltles REETI

) ~Each department, agency, and instrumentality of the Executive
Branch of the Government, including any independent agency, is av-
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" 7
- '"orlzed' to furnish the D1rector -such mformatlon 88 the Dlrector
-g;e ms necessary to carry out his functions undor tlnm chapter.

rry_-out the provmons of t}us c
. w;thout performance bonds and pﬁ

_y11 1976 90 Stat 466

Ann!ntﬂnce from Admlnlntrnior ot National Aeronautlcs and;
Space Admintextration

rical Note

(c) Upon request the Admiinistrator of the National Aeroriautics
. nd Space Administration is authorized to assist the Director with re-
; spBCt to carrying out his activities conducted under paragraph (5) of
- gection §614(a) of this title. -

PubL 94282, Title IT, §208 May 11, 1978 90 Stat. 467.

e 1976 'C%Code Cong and
‘ee 880 ; Adm \ew;ﬂ

h other organizations

Federal deparfments and g Histoncal Note
hment of advisory . panels;
| professlonal Eroups, and rep;
Jzation of uenloes, Dersonnel,
:_nclos and orgnnizaﬁons,

Eenele" o o T
”Legislative History. For legialative 197
histor‘ and purpose e of Pub. L 04282, see 880

and h“ﬂ"lﬂn.ﬂ;

:nS ‘under thls Chap‘cer the Direptoy § 6618 Science and technology report

Tranumittal to Congrissg prepnratiom 1sxues dixcuksed

- (a) The President shall transmit annually to the Congress, begm—
. ping February 15, 1978, a Sc1ence and Technoiogy Report (heremafter

’ repared by ‘the: fo_lce, :
Ewlth approprlafé assistance from Federa gpartments an gencies |
and such consultants and contractors “Director deems necessary
The report shall-draw upon the informat on-p pared by the Director
pursuant ‘to section 6615 of this title o’ the extent practlcable,._f
within the limifations of available know]a_e "and resources “discuss

such issues as—

“tion and cooperatlon w1th the Domes:
curity Council, the Counecil on Enwii
ieil of Economic Advisers, the Offire

the National Science Board -and thy'
-.nmes

_ consultants, estabhsh such advi
acticable, consult with State and locg i
‘appropriate professional groups, an& Q:;@
{ industry, the universities, agncu]- 7
:rvatlon organizations; and such -ofh
: 1zat10ns and 1nd1v1duals as ‘he de

(1) a review of developments of nat:onal mgmfmance in science ?;
- and technology, ’ ;
a various parts of the Natlon
ie the views of the agenc iés, gron
3 in paragraph (2} of thi
acerning national needs and trend

ments of theNatxon'

(3) 4 review and appralsa
.. . related programs pohc1es and
'ment '

fent to thé fullesf extent possibl the

ransfer funds made avaiiable_'fpu'm
Federal agencies as reimbursem
versonnel, services, facilities, equi}

logical measures that can contribute to the resolution of such
problems, in light of the related social, economic, poht:cal and m-
stltutlonal conmderatlons :

"ments, ageneles, nnd instrumentnliﬂeﬂ

and mstrumentahty of the Execuu
;':hng any mdependent agency, 1s _

(6) the existing and projected ific and technological re-
sources, including specialized manpower, that could contrlbute to
the resohition of such problems; and-=—- - -~ S
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(7 recommendatmns for Ieglslatmn on sc:ence-

Iution of such problems

~ Uke of relevant datn avallable from l\ntlonnl Sclence Foundnunn

. lmd other Go\ crnmc nt depnrtments und agenclexs -

(b) In preparmg ihe RLport under subseetion (a) of thls sectl()n"—"

and techngio"
gy-related programs and pohmes that will contribute to ‘the resc,. %

the Office shall make maximum use of relevant data avallable from e

the National Science Foundatmn and other Government departments :

_and agenmes.

<

Av allablllty ns nubllc d’m-umeni

{¢) The Director shall insure that the Report in the form apprQVed
by the_President, is printed and made available as a pubhc:document_,,_

Pub.L. 94-282, Title I1, § 209, May 11, 1976, 90 Stat. 468.

Historical Note

1676 1.8.Code Cong. and
880, .

Leglelative MHistory, For legislative
history and purpose of Pub.L. 94282, see

SUBCHAPTER III—PRESIDENT 3 COMMITTEE ON
© TAND: TECHNOLO_G_Y

Estabhshment of Commlttee

The Premden‘t shall establish within the Executlve Offlce of the“
Pres:dent a. Premdent’s Committee on Science and Technology (herem-'

after. referred to as the “Committee”).
Pub.L. 94-282, Title IT1, § 301, May 11, 1976, 90 Stat. 468.
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Cnmponltlon. appnlntment

(a) The Commlttee shall consist of—
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(1) the Director of the Qffice of Science and Technology Pohcy

established under subchapter I1 of this chapter; and

_ (_2) not Jess than eight nor more than fourteen other members
“appointed by the President mot more than sixty dcys after the -

“Diréctor has assumed office (as provided in section
titley.—-
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. (],uﬂliﬂtnilnns .

Members'of the Comm;ttee appointed bv the President pumu~ '

ttg subsectlon (23 (2¥ of this section shall—

(1) beé qualified and distinguished in one or more of the fol]ow—
ing areas; science, engineering, techno}ogy, information d:sseml-
. natlon- education, management, labor, or public affairs; :

(2) be capable of critically assessmg the policies, prlorltzes,
* programs, and activities of the Nation, with respect to the find-
ings, policies, and purposes set forth in subchapter I of th:s chap-
ter; and - :

(8> _shail—:c—ollectwely constitute a halanced compos:tlon w:th
respect to (A) fields of science and engmeerlng, (B) academlc, )
“jndustrial, and government experlence, and (C) business, ]abor,
consumer, and public interest points of view. :

rmm \ntlnnul Scienee Founa :
departments nm‘l ngencie aﬂnn
nder subsectlon (a) of 3
use ‘of relevant data ava
dnd other Government

hls Sectln'
ilable’ ¢y

dePartmeg

S puhlile do(-li.ment

1at the Report in the form APprovi;
nade available as a publie dDCumepF

11 1976 90 Stat 468

cal "Yote

- Chalrmnm V!ce Chnlrmﬂn
(c) The President shall appoint one mémber of the Commlttee to
L ser\’e as Chairman and another member to serve as VICB Cha1rman for
- such perlods as.the Premdent may deterrnme -

1976 U.8.Code Co
| 880: " " and A"m “““&

T 5 COMMITTEE ON SC NCE
HNOLOGY IR ==

Compensaﬂo ;

(d) . Each_member of ’che Committee who 'is not an offlcer of the .
FederaI Government shall while serving on business of the Committee,
eceive compensatlon at a rate not to exceed the’ “daily

Jomm:ttee

7ithin the Executlve Offlce
ion Science and Technology .(hei-éjn.
1 N e

711, 1976, 90 Stat. 468,

rate prescribe
“of Title 5, including traveltime, and while so serving away from his
home or regular place of business he may be allowed travel expenses
mc]udmg per diem in lieu of sub51stence, in the same manner as the
expenses auth d by section 5703(b) of 'Tltle § for persons in Gov-
ernment servi loyed 1nterm1ttent1'

tle IT1, § 302, May 11,

] Note

1976 U.S.Cude'Cong. and Adrn

Iiefereneem
i Hlstoncal Nute

C.J.8. Health and Enwronment i ﬁ)z

el seq. For legislative ]9:6 USCode Cong and Adrmn, I\ews D.
; PubL 94 "82 see 880 : :
nmittee
appolntment

- ‘
e of Science and Technology Policy
of this chapter; and :

(a) The Commxttee shall survey, examlne, and analyze the meral!
_ context of the Federal science, engineering, and technology effort in-
“cluding” imssmns goals, ‘personnel, funding, organization, facﬂltxes,
“and activitieszin-general, taking adequate account of the interests: of
'mdmdua]s and groups that may be-affected by Federal scientific, en-
" gineering, ‘and technical programs, mcludlng, as appropriate, consulta-
. tion with such individuals and groups. In carrymg out its functlons

671

more than fourteen other members
;t more than sixty days after the"
18 provided in section 6612 of this

T.42U.5.C.A, §§ 4541-7000—23

of GS—18 of the General Schedule under section 5332 -~~~
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under this section, the Cém_mittee shall
“meeds for— L
' (1) organizational reform,
[ .désigned to p]a'c;e Federal age
or’solely devotéd ig

- velopment, ang* those agencies primarily or s
fuels, energy, and ma

naterials, within a single

sector in the dissemination of such information
(8) improved tech

nojogy assessment in the
the Federa] Government; '

(4) improved m
transfer, and use;

- (6) stimulating more efféctive F
dustry liaison an

 the formation. of FederaI-Sr‘pg_te: mec
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(11) maintenance of adequate scientific and t
" power with regard to both quality ang guantity;

f 12} improved systems for planning

al Seienceang technology programs; and
(13)".long—range study,
application of science and

or concerns. :

(b) (1) Within twelve months from the
vated in accordance with sectjon 6632(a)
shall issiuean interim report of its activi
' : nty-four months from t
tivated, the ‘Committee shall submit a f
findings, conelusio
data and materia]

'analysis, and planning
technology to major n

ns, and recommendations, including
as may be necessary, to the Prf_:sident.'
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irm, 1nc]udmg mstltutmna} l‘eahn s,
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j.tlfrc “and technological research ag‘dan
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of a Government-wide basis
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: ffect:ve Federal State ang Federal in.
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_procedures ‘which may have the:effec
.mnovatlon or opportumt-es for its util-

_Jpport of bas:c research

ing the Nation's academic mstxtutlons
nd education in science and technology;

! effeetwely mtegratmg sc1ent1f1c and .
bur national and mternatzonal pUllcles

'd to meet commumtv and mdlvzdual :

'quate scientific and technologlcal man
ality and quantity; , LT

for planmng and analys1s of the Feder
ograms and :

ma]y31s and planning in: regard to the
technology to major national .problems

5 from ‘the time the Com:mttee is ‘acti- -
6632(3) of this title, the Commlttee
f its activities and operations to date.
ths from the time the Committee is ac-
abmit a final report of ‘its activities,
1mendat10ns including such supportmg

ssary, to the Pre51dent :

t. Ch
st each
:‘proprlat

. Pl.l_b
histol'y and purpose of Pub.L. 94-282 see ' 880.

- § 6634 _ Contmuat]on of Commrttee

' determmatlon that lt ig advantageous for the Commlttee to continue

| "the Tompitiee shal! serveat the pleasure of the President.

,i,,mm,y éndupurpose or' Pub.L. 04-282, 'see. 880,

= § 6635 Staff and consultant support

- partm

ment agency, or mstrumentahty, and (2) to detail fo temporary duty

9 SCIEI\CE AND Tecm\or,ocr POLICY ‘42 § 6635

) The Premdent w:thm sixty da}e of recerpt thereof sha]l trans—
guch report to each House of Congress together with. such_
mmentSn ob ervatlons and recommendatlone thereon as he deems’ ap-

L: 94—282 Title III §303 May 11, 1976 90 Stat. 469.

IR Historical Note )
Legislath'e History. For legislatlve 1976 USCo&e Cong and Adm News p.

{2 ) " Ninety days after submission ‘of the final report prepared un- i
der section 6633 of this title, the Committee shall cease to exist, unless = *~ ook
the President, before the expiration of the ninety-day period, makes a Lo

in bemg .

j (b) If the President determines that it is advantageous for the
Committee to continue in being, (1) the Committee shall exercizse such
functlons as are prescribed by the President; and (2) the rnembers of

.

) Historicnl Note :
" For legaslative T1978 15.8.Code Cong and Adrr News, "'pf" ’

(a Hhe performanee of its functions under sections 6633 and
6634_ofmﬁus" itle, the Commlttee is authorlzed—

: rLselect appox___nt employ, and fix the compensation of such

may “be “détailed -to the Committee pursuant to
:+ ;subsettion " (b} -of this- section -for carrying out the functions of v
the Committee. : L

(b)_Upb'ri’request of the Cormmttee the head of any Federal de-

with the Committee on a reimbursable basis such personnel within his.
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; ‘ R . Choxg -
édmini_strative jurisdiction as it niay_' need or believe to be usety; Io S e
" carryifg out_its fUn_é_ti_gns. -Each such detail: shall be withouyt 1035 Oi‘ Lo
seniority,. pay, or *othfé'r'.éa‘np!oyee}status, to civilian employees gy de.
tatled;: and without loss of ‘status, rank, office, or grade, or of any
emolument, perquisite, right, privilege, or benefit incident theret, to - no
military personnel so detailed. Each such detail shall be made Purgy.-” - L
ant to 4n agreement between the Chairman and the head of the relg. i ct?i
vant department, agency, or instrumentality, and shall ba in aceord. v
~ance with the provisions of subchapter IIT of {:_hapter 33 of Title 5, B
Pub.L. 94-282, Title I11, § 305, May 11, 1976, 90 Stat. 470,
e Histofical Nate - - ‘ fle
Leglslative - Mlstory. For legislative - 1978 U.S.Coge Cong. and Adm.Newé. o fe
history and purpose of Pub.L. 9_4—282. Bee 880 . ; an
SUBCHAPTER [V—FEDERAL COORDINATING COUNCIL Fop
. SCIENCE, ENGINEERING, AND TECHNOLOGYEV S
§ 6651, ) .Establishment-,' ‘”:l]'jemrbgel_-ship, and *functiy
PR COIIIICH ToTT r T .7'“: | ‘- 7 7‘ ‘AA Lo
3 . Ei:t.ab:llahr'nen"t o ] L o
(a) There is established the Federal Coordinating Couneil for Séi-
ence, Engineering, and Technology (hereinafter referred to as the
“Council”™). 5 o 1 ' {
shz
) : ] = .51:-{
following Federal agencies: Department of Agriculture, Deparimen .. - eac
of Commerce, Departnient‘of.Defense‘,’Department of .Health,';. : -Sar
tion, and:Welfare, Department of Housing and Urban "Developmerit
,Departmen;g‘,ggf the Interior, Departmerit .of ~State, Départment ot
Transportation, Veterans’ Administration, National Aeronautics (arnd
Space -Administration, National Science Foundation, Environmental :
Protection Agency, and Energy Reséarch and DeveIopment_-Adn__ﬁ_riis_-
tration. Eaech such representative shall be an official of policy rank
designgted by the head of the Federal agency concerned. L
o Chai.rman., (
“(e) T Director of the Office of Science and Technolog'i':; Policy dir
shall serve as Chairman of the’ Council. The Chairman may designate Cot
another member of the Coun

cil to act temporarily in the Chaix‘man’S_" :
absence‘as Chairman, o B L
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rt mavrneed or’ "belreve to be

se ul-4 )
DE:Y h h f 3 - P rticlpm!on of u numed Federn! Bgcnclen In me eﬁngu;
)yze :::tusde:?lci}:ﬁgnbe WllthOllt lOSs ;: R “ lnvltanﬂom; to ‘nttend me ctlng‘s [
S emy 8 ¥

,atus ‘rank, . office, or grag; Yees g ‘g (d) The Chairman may (1) request the head of any Federal agencv L
Drl\’llege or benefit lnc1dEn£ :}I; of any' pot named in subsection-(b) of this section to ‘designate a represanta-, o

! Each such detail shall be m dereto tive to part1c=pate in meetings or parts of meetings of the Council con- -
the Chalrman and the head oEf1 :hpursu. cerned with matters of substantial interest to such agency, and ( 2) in- ) :
.nstrumentahty, and shall be i aicl;ﬁle-. B wte other persons t0 attEnd meetmgs of the Couneil. :

"hapter III of chapter 338 of T;t]e 5.
_‘May 11 1976 90 Stat 470

COnslderntlon of probiems end developments affecting more: tlmn
one Federal agency: recommendations

(e) ‘The Council shall consider problems and developments in the X
fleldsofﬁsclence engineéring, and fechnology and related activities af-.
fecting more than one Federal agency, and shall recommend policies . .
and other measures desrgned to—

(1) provide more effective planning and admmlstratxon of

Federal scientifie, engineering, and technologlcal programs

torioal Nota

;athe 1078 U,

8.Code Con end
see B8O, & Adm\e‘*i p'

AL COORDINATIN G COUN

CIL
_:RING AND TECHNOLOG FOR

(2) identify research needs 1nclud1ng areas requ1r1ng addltron—_
al emphasis, o . . _ o ol
(8) achieve more effectzve utlhzatlon of the scxentlflc, engi- i
E __,__neermg,iand technological resources. and facilities of Federal
'udmg the el‘mmatron of unwarranted dupllcatmn, :

membershlp and functlons,

tab!!shment R I P

“Fhrther international tooperation in science, engineering,
~ and-technology. : T '

Federal Coordmatmg Councxl for Scl.
logy (herelnafter referred to as the

Oﬂxer advlsory dut!es

¢ 3] The Council shall perform such other related advrsory dut:es as
shall be assrgned by the Presrdent or by the Chairman.

ymmposition

aposed of the Director of the Office
‘and one representative of each’ of- the
epartment of Agriculture, Department
efense, Department of Health Educa-
i of Housing and Urban Development,
Department of State, Department of
iinistration, National Aeronautics: and’
;l Science Foundation, Environments]
+ Research and Development Adminis-
tive shall be an’ offrclal of polrcy rank
deral agenev concerned '

sletance to Council Ily ngency represented H:ereon

! alrmnn

ice of Science and Technology Pohc
Jouncﬂ The Chairman may desrgnate
to act temporarlly in the Chamnan
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}{{s?oriégl Note

Legislative Hlstory, - For legislathe 18768 TU.8.Code Cong. and Adm.l\‘ews, .
history and purpose of PuhL 94282, mee B80. S e :

Librarr References

Health nnd F‘mironment @25 5,

C.J.5. Health and Environment 5

61
et aseq,

'SUBCHAPTER V_GENERAL PROVISIONS

§ 6671. Authonzatmn of appropnatmns

“"(a) For the purpose of carrying out subchapter IT of this Chapter
there are authorized to be appropriated—

(1) $750,000 for the fiscal year ending Junfe 30, 1976;

(2) $500,000 for the period beginning July_l, 1976, and ending
September 20, 1976 ; ' i

(3) $2,000,000 for the fiscal year ending’ September 30, 1977,
‘and R AR

(4) such sums as may' bé':nééééééi-y" fdr eéch'@)_f tmu(:i:e;é:dixig*"
fiscal years. - P

. {b) For the purpose of cérrymg out subchapter III of thls chapter
‘ there are authorized to be appropriated—

— (1) 8750,000 for the fiscal year endmg June 30, 1976;

(2) $500,000 for the period beg;nmng Ju]v 1, 1976, and ending
September 30, 1976;

(3) $1,000, 000 for the flscal year ending September 30, 1977
and

(4) such sums as may be necessary for each of the succeedmg

omem : - : Histnricnl Note

“Legislatlve History., - For legislative < 1078 USCode Con
history and purpose of Pub.L. DM-282, see 880,

2. and Adm’\ews »

. ] I;i'lu-a?.r:r References
Health and Environment @23 3.

C.IS. Health "and Environment § 61
et seq a
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Smu.s mliilnry personnel  slationed i
"Panama and should notify the Government
Sof "Panami w the Intenlion of the United
~ Stales to suspend, should it prove to bere
qmred by, the supremc natlonal security in-

“terests of the United Stales, ihe operation-

: ol any provision of the Panama Canal Trea:

ties .of 1978 mandating the withdrawal of.

: Unijted States military personnel ot the clo-
+ sure of any Unlted States mlluary base pro-
tectlng the Panama Cznal.”

(‘HAFEE AMENDIVIDNT NO 1026

Mr CHAFEE proposed an amend-
ment to. the bili 8. 1721, supra; as fol-
dows: - : 7

* On pagé 16, m’tcr the per'od on line 19¢in

- section 2 of the bill, subsection 6OI(CN4N .
add the following new. sentence gt the end

- of the subsection:

- vany information provided by the Presi-
dent pursuant te this subsection shall- be
. subject to the provislons of 8. Res, 400, f4th

. Congress, and to Rule XLVII of the Rules’

of .the House of Representatives, and may
-be subseguently disciosed by the reciplenis
“only in dccordance with the appliceble pro-
vlsicms of such Resolution or Rule,” :

DEPARTMENT OF ENERGY NA-

TIONAL LABORATORY COOP-
-ERATIVE RESEARCH INITIA-
TIVES ACT

‘DOMENICT (AND OTHERS)
T AMENDMENT NO, 1627

(Ordered referred to the Committee
on Energy and Natural Regources.)

Mr. DOMENICI. ({or himself, Mr.
‘MceCrure, and Mr. Bingaman) submlt-
ted an amendmeént intended to be pro-
vosed by him t6 ihe bill (8. 1480) to
improve the integration of universities
and private industry into the National
- Laboratory system of the Department
of Energy in order to speed the devel-
opment of technology in areas of sig-
nifica.ht economie potential; as follows:

. Strike out all after the enacting clause
"and Insert in lieu thereof the following:
SECTION 1. SHORT TITLE.

This Act may be cited as the “Department
. of Energy National Laboratory Conpemtlve
Research Initiatives Act”,
SR 2 . DERINITINNG,

For purposes of this Ast—

(1) The term “Nationsl Laboratory”
" means—

{A) Lawrence- Livermore Natienal Labora-
tOI‘.‘r.

(B} Lawrence-BerLelcy Laboratory,
(C) Los Alamos National Laboratory;
(D) Sandla National Laboratory;

-(E} FERMI National Accelerator Labora-

tory: .
(F} Princeton Plasma Physics Laboratory;

(G) Idaho National Engineering Laborato- .

LTy '
< (H) Argonne Nautional Laboratory,
(I) Brookhaven National Leboratory;
(J) Oak Rldge Natlonal Laboratory;
(K Pecifie Northwest Leboratory;
(L) Ames Laboratory: and
(M) Stanford Linear Acceierator Center.

Such term does not include Naval Nuclear

Propulsion Reactor Laboratories, thelr con-

tractors or subcontracters performing work

. covered under Executive Order 12344, as.

codifled in scctlon 7158 of title 4, United
~ States Code.

Tl oarlmends.de

AT mconnmwu:z BT

EN Ulli’l;i'\.l Sin

6, Uinifed Slates Code,

oy The terin “ronieser
tract” gramt, or cooperalive agruemont s
Lhooe terms are used In sectd '\15 G304, 6204,
and 6305 of title 31, United Eiates Code, oo
Lered InLo between any Federdal sgency and

Panilla o oany o

Ciny. contradtor for the performance of ex-

perinental, | develepomental, or: research

© work funded In whole or in part by the Fed-
“grai- Government, Such teraniincludes any
“asslgnment, substitution of pariles, or sub-

contract of any type ealered into for the
performance of experimentud, developmen-
tod, or research work undcer & contract,

- {4) The term -“cooperative research and
dovelopment &greement” means &ny agree-
meni. as deflned in section 1} 6f thie Steven.
san-Wydler Technology Innovation Act of
1980 (15 U.8.C. 4710a (d)1)),

¢5y The term “funding aif¢cment” means
any contract, grani, or cooperative agree-
ment entcred into between theé Secretary of
Energy and a contractor oprrating & Natlon-
sl Laboratory of the Department of Encrgy
that provides for such contractor to per-
form research and dev mo;uncnt at sucly Na-

- tional Laborator}
TITLE I—TIE DEPARTMENT ()F ENERGY NA.

TIONAL LABORATORIES CENTERS FOR
RESEARCH ON ENABLING TECHENOLOGIES
FOR HIGH TEMPERATULRE - SUPERCON-
- DUCTING APPLICATIONS ~ & -

_ BEC. 101, FINDINGS,

The Congress [inds thai— i

(1) the Depariment of Energy has con.
ducted extenslve research in stiberconduct-
ing materials tc support its programmatic
activities in High Energy Physies, Magnetie
Fuslon FEnergy., Energy Storage Sysiems,
Electrlc Energy Systems, and Energy Con-
servation pursuant to the Pederal Nonnucle-
ar Energy Research and Development Act
of 1974 (Public Law 93-577), the Energy Re-
organization Act of 1874 (Publl: Law 83-

- 483), and the Department of Energy Organi

zation Act (Public Law 83-81),

(2)-recent developments {n hlgh-tempera-
fure gupercenducting matlerials hold great
promise for highly elficient energy storage
and transmission, medical! dingnostics, mag-
neis for physics research and faslon reac-
tors, and smaller supercomputers;

(3) the United States is & world leader in

‘basle research on high-tempereture super-

conducting materials, and programs sup-
porting this research at the Nalional Sci-
ence Foundation and the Department ol

"Energy should be maintainced and strength-

ened;

(4) internstional lnta*est inthz commer-
cialization of high-temperature: supercon-
ducting materials s high and the Xey to suc-
cess Hes in- the rapid development of these
materials and the identincqtlon of applica-
tlons; and

{5) the National Laboratorles of the De-
partment of Energy have demonstrated ex-

pertise In superconductivity resegérch and &
. proven record In research in enabling tech.

nologies which can benefit indust ial efforts
in product development, :
SEC. 102. PURIPOSES. )

The purposes of this title aArek

(1) to research critical enabling technoi

ogrles to assist United States Industry in the

commercialization of high- -temperature su-
perconductors;

{2) to provide national organiaatlon and
coordination in research, development, and
commercialization of hlgh ternperature 5U-
perconducbcrs and

i
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(3} io encourage private !ndustry, universl
Ly, and Departmeént of Energy National Lab-
oratory interaction through Centers for Re-
search on Enabling TeChnO]OgleS at the Na-
tional Laboratories.

SEC. 103, ESTABLISHMENT OF T!IE SUPERCONBUC-
TOR RESEARCH INITIATIVE.

The Secretarv of Energy shall 1nitia.te and
carry out a cooperative program of research
on enahling superconductor technology and
on the practical applications of supercon-
ductor technology (hereafter in this title re-
ferred to as the “Superconductor Research
Initiative™),

SEC. 105, PARTICIPATION OF NATIONAL LARORATO-
RIES OF THE DEPARTMENT OF
“ENERGY. )
" (a) MISSTONS OF NATIONAL LABORATORIES.—
The Secretary of Energy shall ensure that
the National Laboratories of the Depart-
ment of Energy participate in the Supercon-
ductor Research Initiative, to the extent
that such p'artscipatmn does not .detract
from the primery mission of the National
Laboratory.

(b} AGREEMENTS—The ‘Becrelary of
Energy may enter into agreements with
other Federal agencies, with United States
private industrial or research organizations,
consortias, or with any college or university
a5 necessary to provide for the active par-
ticipation of the National Laboratories of
the Department of Energy in the Supercon-
duefor Research Jnitiative.

(¢) REQUIRED PRrovisions.—The Supercon-
ductor Research Imitiative shall include pro-
visions for one or more National Leborato-
ries of tiie Department of Energy to con-
duct research and development activities re-
lating to research on high-temperature su-
perconductivity. Such sctivities may include
research and development in associated
technologies including thin film and bulk
ceramic synthesis and processing and the
characterization of physical, chemical, and
structural properties in materials.

SEC. 105, FORMATION OF (COUNCIL AND CENTERS
FOR RESEARCH ON ENABLING TECH-
NOLOGIES,

(a) CounciL.—The Secretary of Energy
shall form a counci! to be known as the
“Council for Research on Enabling Technol-
ogies” (hereafter in this title referred to as
the “Council”) which shall be composed of
representatives of appropriate government
agencies, universities, and industries, to pro-
vide guidance in setting goals and strategies
for the timely regearch on eritical cnabling
technologies in high-temperature supercon-
ductors. The Council shall set guidelines for
the release of technical findings and devel-

opments made by the cooperative research-

centers &stablished pursuani to subsect:on
(b},

{b) CooPERATIVE RESEARCH ,Cmms.——(l)
The Secretary of Energy shall establish co-

operative research centers in enabling tech.

nology for superconducting materials and
applications (hereafter in this title referred
to as “centers”) at National Laboratcries
with approprizte university and private in-
dustry participants, -

(2) The centers shall be located at Nation-

al -Laborateories which demonstrate exper-_

tise in—

(A) superconductive research; and

{B) research 1n a.ssocm.ted t.echnologies in-
cluding— -

and processing; and

(i} characterization of physical chemical,
and structurzl properties in ma.t.erials - .
SEC. 106, PERSONNEL EXCHANGES,

The Superconductor Research Initiative
shall include provisions for temporary ex-
changes of personnel between any domestic

firtn or university referred to in this title
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'and the National Laboratories of the De-

pariment of Energy that are participating
in-the Superconductor Research Initiative.
The exchange of persontet shall be subject

_ to such restrictions, limitations, terms and

conditions-as the Secretary of Energy con-

siders necessary in the mterest of national

security. -
SEC, 107, OTUER DEPARTMENT OF ENERGY m-:-
SOURCES,
{a) AVAILAEILITY OF RESOURCES.—The Sec-
retary of Energy shall make. available to
other departments or agencies of the Feder-

al Government, and to any participant in re-

search and development projects under the
Superconductor Research Initiative, any fa-
cilities, personnel, equipment, services, and
other resources of the Department of

Energy for the purpose of conducting re-.

search and development projects under the
Superconductor Research Initiative consist-
ent with section 104,

th) REIMBURSEMENT.—The Secretary ma:g.r '

make facilities available under this seetion
onty to the extent that the cost of the use
of such facilities Is reimbursed by the user.
SEC. 105. mb(.lm\(, FOR SUPERCUNDUCTIVITY

: - RESEARCH.

The Secretary of Energy, in preparmg the
research and development budget of the De-
partment of Energy to be included in the
annual budget submitted to the Congress by
the President under section 1105(a) of title
31, United States Code, shall provide for
programs, projects, and activities that en-
courage the development of new technology
in the field of superconductivity.

SEC. 109, COST-SRARING AGREEMENTS.

- (a) PERMITTED Provisions.—The director
of each National Laboratory of the Depart-
ment of Energy that is participating in the
Superconductor Research Initiative or the
contirgctor operating any such National Lab-
oratory may include in any cooperative re-
search and development agreement entered
into with a domestic firm, or university in

conjunction with the Superconductor Re-

search Initiative, a cooperative provision for
the domestic firm or university to pay a por-
tion of the cost of the research and develop—
ment activities,

(b) LiMITaTIONS.—(1) An amount equal to
not. more than 10 percent of any National
Laboratory’s annual! budget shall be re-
ceived from nonappropriated funds derived
from contracts entered into under the Su-
perconduetor Research Initiative in any
fiscal year except to the extent approved in
advance by the Secretary of Energy.

{2) No Department of Energy National
Laboratory may recelve more than
$10,000,000 of nonappropriated funds under
any cooperative research and development
agreement entered into under this subsec-
tion in connection with the Superconductor
Research Initiative except to the extent ap-

‘proved in adva.nce by the Secretary of.

Energy.

SEC..110. DEPART\IF\'T OF ENERGY OVERS]GHT OF -

COOPERATIVE AGREEMENTS RELAT-
ING 70 THE SUPERCONDUCTOR RE-
. - SEARCH INITIATIVE.

{a) PrOVISIONS RELATING TO DISAPPROVAL
AND _MODIFICATION OF AGREEMENTS.—(1) The
Secretary of Energy or his designee may

eview a cooperative research and develop-
ment agreement for the purpose of disap-

- ‘proving or requiring the modification of the
(i) thin film a.nd bulk ceramic synt.hes:s_ b i e

cooperative. Tesearch and -development
agreement if ‘the .agreement - exceeds
$1.,000,000. If the Secretary notifies the par-

ties to the agreement of his intent to review
. the agreement, the agreement shail provide

a 30-day period within which the rgreement
may be disapproved or modified beginning

-on the date the agreement is su‘bmlt.t,ed to

the Secret.a.ry

(2 In any case in which the Secremr& of
Encrgy or his designee disapproves or re-
quires the modification of any agrecment
presented under this section, the Secretary

-of Energy or such designee shall {ransmit a

written explanation of such disapproval or
modification to the head of the laborat,ors
eoncerned.

(b} RECORD OF AGREEMENT. —Each National
Laboratory shall maintain a record of all
agreementls entered into under this section,
SEC. 115 AVOIDANCE OF DEPLICATION. -

In carrying out the Superconductor Re-

‘search Initiative, the Secretary of Energy

ghall ensure that unnecessarily duplicative
research is not performed at the research
faciljties ¢including the National Laborato-
ries of the Depa.rtment of Energy) that are
participating in the Superconductor Re-
search Initiative.

. SEC.JI2. INTE R‘WAI. REVENUE CODE TR!-. ‘\TM!-..\T

{a) Tax EXEMPIIoNs.—Any cogperative
agreement, associatlion, or consertitn. estab-
lished by the Department of Energy or the
National Laboratories of the Department of
Energy, which is consistent with the pur-
poses of this title, shall be treated as an or-
ganization deseribed in seclion 5018¢X3) of
the Internal Revenue Code of 1986 and
exempt from tax under section 591{a) of

such Code with respect to a.ctmueb ‘author-

ized by this title.

(b) Basic “RESEARCH PAYMEN:rs —Any
amounts transferred to an organization de-
scribed in subsection (a) by a participating
member of such an drga.nization_'-s‘ha.ll be
taken into accouni as basic research pay-
ments for purposes of section 41{3}(2) of
such Code. . i
" {c) CaPITAL GAINS TREATMENT. ="

{1} No gain or loss shall be recogm?pd in
connection . with the transfer purstiant to
this title of any patent, copyright. trade-
mark, trade secret, mask work, or oither in-
tellectual property by or between an organi-
zation described in subsection (a) -£nd any
paruczpatmg member of such an orgamza
tion.

(2) If property is received in & transfer de-
scribed in paragraph (1), the basis: of the

“property in the hands of the ‘transferee

shall be the same as it would be in the
hands of the transferor,

SEC. 113, ANTITRUST TREATMENT.

‘Any cooperative agreement, association,
or consortia created hy the Nepartment of
Energy of the National Laboratories of the
Department of Energy pursuant to the pro-
visions of this title, shall be considered a
joint research and development ¥enture
within the meaning of section 2(a)(6) of the
Naticnal Cooperative Research Act o 1984

{15 U.B.C. 4301 et seq.), for purposes of such

Act.
-TITLE ll——HU\!A‘\I GENOME IMTIATI'VF

SEC. 201, FINDINGS.

‘The Congress finds tha,t-—

(1) knowledge relating to the locauon and
sequences of genes on human chromosomes
and those of other organisms Wwill ‘enable
more rapid elucidation of the basis Jor de-
velopment processes and for human disease;

{2) the comprehensive understanding of
human genetic makeup, and the genétics of
other organisms, will enhance our ability to
develop methods for the preventien ahd
treatment of disease states; :

(3) the héaith and well- bemg of our
Netion depends on the medical break-

throughs in hereditary diseases, cancer, car-

diovastular ‘disease, acquired immunodefi-
cieney syndrome, and the aging process that

.could follow from the mapping and.eventu-

ally sequencing our human genetic struc-
ture. known as the human genome.
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"{4) the kngwledge gained; as well. a5 the -
rmmtless applications derived from this

- knowledge, wilt be very economically impor-

tant to the Nation that assembles these im-
portant biomedica) tools;

(5) advances in hiomedica} research and |

technology development already have accel-
erated efforts to localize genes to specific
chromosomes;

{6) the Department of Energy ha.s con-
ducted "extensive research on the human
health conseguences of nuclear and nonnu-

 eléar energy technologies including the con-

sequences for human genetic material, pur-
suant to the Federal Nonnuclear Energy Re-
search and Development Act of 1974 (Public
Law 93-438), and the Department of Energy

Organizatlon Act (Public Law 95-91);

{7) it Is = compatible and essential part of

- the mission of the Department of Energy’s
. National Laboratories to participate in re-

search and technology development projects
related to mapping and sequencing of the

‘human genome;

(8) the Secretary of Energy should aung-
ment ang accelerate the ongoing genetic sci-

. ence research of the Department of Energy;

- (9) several oither Federal agencies—includ-
ihg National Institutes of Health and the
National Science Foundation—are presently
funding research related to the mapping
and sequencing of genes, or the develop-
ment of new technologles and 1nsfruments
for this research;

(10} in order to most efflcrently expend re-
search Tunds, and to most expeditiously ad-
vance our understanding of human genetics,
it is essential that the agencies involved co-
ordinate their research efforts; and

-(11) in order to enhance the competitive-
ness of the United States biotechnology in-
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by the President from & pool of app}ica.nt,s
to be recommended by the National Acade-
my of Sclences, with members appointed
within 90 days a.fter the date of enactment
of this Aety .-

{7) one individual t\[th gxpertise in bio-
medical ethics, to be appointed by the Presi-
dent from a pool of applicants to be recom-
mended by the National Academy of Sci-
ences, with such member being appointed
within 80 days after the date of enactment
of this Act; and ) ]

(8} one individusl representing national
foundations, medical institutes, and other
philanthropic organizations involved in bio-
medical research, to be apbpointed by the

‘President from a pool of applicants to be

recommended by the National Academy of
Sciences, with such s member being ap-

pointed within 90 days after the date of | en-‘

- pctment of this Act.

(d) CHaIRMEN.—The Panel shall be co-
.chaired by the Secretary of Energy and the
Director of the National Institutes of
Health or the de51gnees of the Secrebar,y
and Director.

(e) FuNcTIONS.-~The P&ne] shall— ‘

43 identify the optimal national strategy
for mapping and sequencing the human
genome utilizing for guidance information
and recommendations from previdus re-
ports, including those of the Office of Tech-
nology Assessment and the Nat:onal Acade-
my of Sclences; -

(2> determine research and development
goals that will ensure United States leader-
ship ik human genome research,

" (3) establish standards for the eollectien
and storage of data and materials;

(4) assess the capability of existing
common résearch resources, such as materi-

dustry, the transfer of knowledge and tech-w als repositories and databases, and the need

.nological capability derived from this re-
-search must flow metre quickly and smooth-

Iy from government supported laboratories

to private, commercial applications. o
SEC. 202, NATIONAL ADVISGRY PANEL ON THE
. HUMAN GENOME. : i

{a) Purrose.—The purpose of this section

is to establish a National Advisory Panel on

the Human Genome that shall coordinate— .

(1) national activities to-ensure the con-
struction of maps of human chromosomes
and DNA of other organisms to be used as
powerful research tools for bmmed:cal re-
search;

(2) the development ‘of new tools to ana-
lyze DNA, In cooperation with philanthrop-
ic organizations, companies, and other pri-
vate sector interests, and

_(3) the development of plans to enhance

the transfer of Knowledge and technology
developed and derived .from national
genome research efforts to commercial ap-
plications by United States companies.

(by EstasLisuMENT.—~There is established
a National Advisory Panel on the Human
Genome (hereafter referred to in this title

" as the “Panel™ to advise Congress and the

President on matters concerning the map-
ping and sequencing of the human genome.

. (c) MemBERSHIP.—The Panel shall éonsist.
“of the following. mdivldus.ls or the desxgnees

of such individuals—

(1) the Secretary of Energy;

_ (2) the Director of the National Instltutes
of Health;

(3) the Director of the National Sc:cnce
Foundation;

{4) the Director of the National Librar.v of
Medicine;

(5) four individuals representing private
industry, to be appointed by the President,
after consultation with relevant industrial
groups, with members appointed within 80
days after the date of enactment of this Act;

(6) four individuals representing the uni-
versity research community, to be appointed

to enhance or expand such resources;

(5} monitor relevant research programs
supported by Federal agencles and private
funding sources:

(6) identify commercial opportunities aris-
ing from national research programs,-.and
methods for improving the flow of knowl-

edge and technological capabllity derived-.

from this research to private comparnies for
commercial use, primarily by United States
companies;, -

(7) examine the usefulness of establishing

cooperative agreements, associations, or.
cohsortia between government, university

and private sector researchers to enhance
human genome research efforts and tech-
nology transfer;

(8Y evaluante methods oi assurmg t.ha.t'

small businesses are able to contribute to
genome development efforts and participaie
in commermal development of genome re-
search;

(%) oversee . interagency cooperation
through datasharing, joint sponsorship of
meetings, joint funding of research re-
sources, and comirunication oI annual
budget p}ans.

(10) assess the needs benems and rlsks of

international cooperation in mepping and
sequencing the human genome;- - -

(11) evaluate the ethical considerations of
research and developmernit of products from
‘mapping and - sequencing . the
gehome; and

(12) evaluate nppropriate forms of ‘eom-
mercial protection for new biological materi-
als, such &s cell lines and their bhiotechnol-

ogy derivatlves, patent rights and ownership-

of data on the human genome, and provide
advice to interested Federal agencies, the
seientific community, and private industry.

(f} ReronrTs.—Not later than 18 months .

after the date of enactment of this section,
the, Panel shall issue a report to the Con-
gress and the President that contains rec-

ommendations based on the activities of the

huma.n .

“:Mdrch 4, ;-Ii..%’és’

Panel ‘under subsection {e) Adgitional re-

“ports shall be issued as the Panel considers
_hecessary, or on demand of the Congress or
~the President. i

'SEC. 203. RESEARCH INITIAFIVES,

- The Secretary of Energy shall initiate and
carry out & cooperative research program
(hereafter referred to In this title as the
“Human Génome Initiative”) on—

(1) developing new techniques and improv-
ing existing methods for large-scale DNA
mapping and seguencing, including the ap-
plications of automation and robotics;

(2) developing new methods of character-

‘fzing and locating genes using both compu-

tational and cloning techniques; and
(3) establishing eomputer facilities and de-

veloping computer data bases for the stor-

age, retrieval, and dissemination of cioning,
mapping and sequence information (inctud-
ing crOSS-references to other relevant data
ha.ses)

The Human Genome Imt,iative shalt focus
‘on irproving and fhventing algorithyms for

analyzing DNA seguences, including meth-

ods for identifying coding regions, predict-

ing protein structures and functions, and

identifying genetic regulatory sites.

SEC. 204. PARTICIPATION OF NATIONAL LABORATO-
RIES OF THE DEP.ARTMENT OF

. ENERGY. :
- {a) MISSION OF THE. Narionar LABORATO-
‘RIES.—The Sacretary of Energy shall ensure

‘that the National Laboratories of the De-

partment of Energy partizipate in the Initi-
ative, to the extent that such participation
does not detract from the primary- mlssion
of the Nationa) Laboratory.

{b) AcREEMENTS~~The ~ Secretary of
Energy shall enter into agreements with
other Federal agencies, with United States
private industrial or research organizations,
cooperative apréeements, éssoclations, con-
sortia, or with any. college or university as
may be necessary to provide for the active
participation of the National Laboratories
of the Department of Energy in the Human
Genome Initiative.

SEC. 205, PERSONNEL EXCHAINGES

The Secretary of Enérgy shall provide for
temporary exchahges of personnel between
any domestic firm or tniversity referred to
in this title and the National Laboratories
of the Department of Energy that are par-
ticipating in the Human Genome Initiative.
The exchange of personnel shall be subject
to such restrictions, limitations, terms and
conditions as the Secretary of Energy con-
siders necessary in the interests of national
security.

SEC. 266, OTHER DEPARTMENT OF ENERGY RE-
. SOURCES, IN GENERAL.

7 {a) AVAILABILITY OF R_.t:sot_mcx-:s.-——'l‘he Sec-
retary of Energy shall make available to
other departments or agencies of the Feder-
al Government, arid to any participant in re-
gearch and development projects, any facil-
ties, personnel, eguipment, services, and
other rescurces of the Department of
Energy for the purpose of conducting re-
search and development projects consistent
with sections 203 and 204.

{b) REIMBURSEMENT —The Secretary may
make facflities available under this section
only to the extent that the cost of the use
of such facilities is reimbursed by the user,
SEC, 207, BbDGFTlNG FOR HUMAN GENOME RE-

SEARCH.

The Secretary of Energy; th preparing the
research and development budget of the De-
partment of Energy to. be included in the
annual budget submitted to the Congress by
the President under section 1105(a) of title
31, United States Code, ghall -provide for
programs, projects, and activities that ad-
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vahee research and Lechnolog:v deveiopment
consistent with sections 203 and 204.
SEC, 208, INTERNAL REVENUE CODE TREATMENT.
€a) Tax EXEMrTioNs.—Any cooperative
agreement, assoctation, or consortium estab-
lished by the Department of Energy or the
National Laboratories of the Department of
Energy, and which is consistent with the na-
tional strategy to- be developed by the
Panel, shall be treated as an organization
described in section 501(cH3} of the Internal

Revenue Code of 1986 and exempt from tax

under section 501(a) of such Code with re-
spect to activities authorized by this title.

- (b) Basi¢c RESEARCH . PAYMENTS.—Any
anounts transferred to an organization de-
scribed in paragraph (a) by a participating

member of such an organization shall be

teken into account as basic research pay-
ments for purposes of section 41(&)(2) of
such Code, .

" (c) CAPITAL GAINS TREATMENT.—

(1) No gain or loss shall be recognized in
connection with the transfer pursuant te
this -title of any patent, copyright, trade-
mark, trade secret, mask work, or other in-
teliectual property by or between an organi-
zation described in paragraph (a) and any
participating member of such an orgamza-
tion.

(2) If property is received in a transfer de-
scribed in paragraph (1), the basis of the
property in the hands of the transferee
shall be the same as it would be in the
hands of the transferor.

SEC. 209, ANTITRUST TREATMENT. .
" Any cooperative agreement, “association,
or consortia ereated by the Department of

Energy or the National Laboratories of the

Department of Xnergy pursuant to the pro-
vistons of this title, shall be considéred a
joInt. research and development venture
within the meaning of section 2(aX6) of the
National Cooperative Research Act of 1984
(15 U.5.C. 4301 et geq.), for purposes of such

CAct.

TITLE {II—SEMICONDUCTOR TECHNOLOGY
MANUFACTURING EXChLl.EN(‘E INITI A'I‘IVE
SEC. 301. FINDINGS. :

The Congress finds that- -

(1) semiconductors and related m:croelec-
trohic devices are key components in com-
puters, telecommunications equipment, ad-
vanced defense systems and other equip-
ment;

(2) aggregate sales of such equipment
which are in excess of $230,000,000,000 an-
nually, comprise & significant portion of the
gross national product of the United States;

(3) the leadership position of the United
States in a.dvanced t,echnology is threatened
by—

(4) cornpetltlon from foreign businesses
which is promoted and facilitated by the in-
creasingly active involvement of foreisn gov-
ernments; and

(B) other ehanges in the nature of formgn
competition;

(4} the principal cause of the relative shift
in strength of the United States and. its
semiconductor competitors is the establish-
ment of a long-term goal by a major foreign
competitor to achieve world superfority in
semiconductor research and manufacturing
technology and the pursuit of such goal by
that competitor by effectively marshaling
all of the government, industry, and aca-
demic resources needed to achieve that goal;

(5) although the United States semicon-
ductor industry leads all other principal

- United Sta.tes Industries in terms of its rein-

vestment in research and development, this

" has been insufficient by worldwide stand—

ards;,

- (6) electronic equipment is essontial to.
protect the national security of the United
States, a5 s evidenced by the allocation of

“advanced
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appromma.te]y 35 percent of the total re--

search, development, and procurement.

budgetls of the Department of Defense to .

electronics research; .. .

(7)'the Armed Forces of the United States
will- eventually depend extensively on for-
eign semiconductor technology -unless sig-
nificant steps are taken, and taken at an
early date, ‘to retain United States leader-
ship in semiconductor technology research;

(8) it is In the Interests of the national se-
curity and national economy of the United
States for the United States to regain 1ts
traditional world led.dEl’*ihlp in the field of
semiconductors;

(9) the most effective means of regammg
that leadership is through a joint research

-effort of the Federal Government and pri-

vate industry of the United States to im-
prove semiconductor manufacturing tech-

_.nology and to develop practical uses for

such technology;

* {10 in order to meet the national defense
needs of the United States and to ensure
the continued vitality of & commercial man-
ufacturing base in the United States, it is es-
sential that priority be given to the develop-
ment, demonstration, and advancement of
the semiconductor technology base in the
United States: and

¢11) the National Laboratories of the De-
partment of Energy are a major national re-
search resource, and the extensive involve-
ment of such laboratories in the semicon-
ductor research ‘injtiatives of the Federal
Government and private industry would be
an effective use of such laboratories and
would help ensure the success of such initia-
tives. .

SEC. 302. ESTABLISHMENT OF THE SEMICONDUC-
TOR MANUFACTURING TECHNOLOGY
RESEARCH INITIATIVE,

The Secretary of Energy shall mitia.te a.nd .

carry out a program of research on semicon-
ductor manufacturing research technology
and on the practical applications of such
technology (such program shall hereafter in
this title referred to as the “Semiconductor
Research Initiative), The Secretary shall
carry out the Semiconductor Research Initi-
ative in & way as to eomplement the activi-
tles of Sematech or any other consertium of
United States semiconductor manufactur-
ers, materials’ manufacturers, and egquip-
ment manufacturers, established for the
purpose- of conducting research concerning
semiconductor manufacturing
techniques and developing technigues to
adopt manufacturing expertise to a variety
of semiconductor products.
SEC 303. PARTICIPATION OF NATIONAL LABORATO-
RIES ' OF THE DEPARTMENT OF
ENERGY. .

(a) MISSION OF NATIONAL Lmomromzs —
Each National Laboratory of -the Depart-
ment of Energy shgll participate in research
and development projects under the Semi-
conductor Research Initiative in conjunc-
tion with the Department of Defense, any
consortium, college or university -carrying
out any such project for or in cooperation
with the consortium referred to in section
302, to the extent that such parmclps.t.mn

does not detraet from the primary mission .

of the National Laboratory.

(b) AGREEMENTS.—The Secretary = of
Energy shall enter into such agreements
with the Secretary of Defense, with any
consortium referred to in section 302 and

with any college or university as may be

necessary to provide for the active participa-
tion of the National Laboratories of the De-
partment of Energy in the Semiconductor

=Resee,rch Initiative,

‘(e) WORK ProGram.—The Semieonductor
Research Initiative shall inelude provigions

-for one or more National Laboratories of
_the Depa.rt.ment of Energy to conduct Te-

S 2097-

search ‘and du(lopnwm activities relating
to research on the development of sémicon-
ductor manufacturing technologies, Suc¢h

‘activities may incliide research and develop-

ment relating to materials fabrication. ma-

‘terials characterization, desigh ahd model-

ing of devices, and new manufacturing
equipment, : .
SEC. 705, PERSONNEL l-.xum\'(.:-s :

The Semiconductor Research Innmum
shall include provisions for temporary ex-
changes of personnel between any domestic
firm, the consortium referred to in section
302 and the Nationsl Laboratories of the
Department of Energy that are participat-
ing in the Semiconductor Research Initia-
tive. The exchange of personnel shall be
subject . to such " restrictions, limitations,
terms.. and conditions -as -the Secretary of
Energy consider necessary m the interest of

. -hational security,

SEC. 305 OTHER DhPARTHE\T OF ENERGCY RE-
SOURCES. IN GENERAL.

{a) AVAILABILITY .OF RESOURCES—The Sac-
retary of Energy may make available te the
Department of Defense, to any other de-
partment or agency of the Federal Govern-
ment, and to any consortium that has en-
tered into an agréement in furtherance of
this Semiconductor Research Initiative any
facilities, personnel, equipment, services and
other resources. of the Department of
Energy for the purpose of conducting re-
search and development projécts under the
Semiconductor Research Initiative consist-
ent with section 303(a).

{h) REIMBURSEMENT.—The Secretazy may
make facilities available under this section
onlty to the extent that the cost of the use
of such facilities is reimbursed by the user.
SEC. 306. BUDGETING FOR SEMICONDUCTOR MANU-

. FACTURING TECHNOLOGY RESEAKCH.

"“The Secretary of Energy, in preparing the
research and development budget of the De-
partment of Energy to be included in the
annual budget submitied to the Congress by
the President under section 1105{(a) of title
31, United States Ccde, shall provide for
programs, projects, and activities that en-
courage the development of new technology
in the field of semiconductors.

SEC. 307. COST-SHARING AGREEMENTS.

{a) PERMITTED Provisions.—The Dn-ecmr
of each National Laboratery of the Depart-
ment of Energy that ig participating in the
Semiconductor Research Initiative or the
contractor operating gny such National Lab-
oratory may include in any research and de-
velopment agreement, entered into with a
domestic firm in connection with the Semi-
conductor Research Initiative a cooperative
provision for the domestic firm to pay a por-
tion of the cost of the research and develop-
ment activities.

(b) LIMITATIONS. -—~t1) Not more then an
amount equal to 10 percent of any National
Laboratory’s annual budget shall be re-
ceived from nonappropriated furids derived
from eontracts enteéred into under the Iniu-

‘ative in any fiscal year except to the exient

approved in adxance by the Seecretary of
Bnergy.

{2} No Department of Energy Natlonal .
Laboratory may ‘receive more than
$10,000,000 of the nonappropriated funds
under any cooperative research and develop-
ment agreement entered into under this
subsection In connection with the Semfcon-
ductor Research Initiative except to the
extent approved in ‘advance by the Secre-
tary of Energy. .

SEC. 308, DEPARTMENT OF ENERGY OVERSIGHT OF
© - COOPERATIVE AGREEMENTS RELAT-
) ING TOTHE INITIATIVE, ~

(&} Provisions RELATING To DIsAPFROVAL

AND MODIFICATION OF AGREEMENTS.>~(1) The
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'i‘mcr(*tary of Energy.or his designee may
review a cooperative research and develop-
ment agreement for the purpose of disap-
proving or requiring the modification of the
cooperative  research and development
agreement i the agreement exceeds
$1.000,000, If the Secretary notifies the par-
ties to the agreement of his intent to review
the agreement, the agreement shall provide
2 30-day period within which the agreement
may be disapproved or modified beginning
-on the date of the agreement is submitted
to the Secretary.

{2} In any case in Which the Secretary of
Lnergv or his designee disapproves or re-
quires the modification of any agreement
presented under this section, the Secretary
of Energy or such designee shall transmit a
written explanation of such disapproval or
modification to the head of the laboratory
concerned.

(b} RECORD OF AGREEMENTS.—Each Nation-
al Laboratory shall maintain & record of all
agreements entered into under this section.
SEC. 109 AYOIDANCE OF DUPLICATION.

In carrving out the Semiconductor Re-
search Iniiiative, the Seccretary of Energy
shall ensure that unnecessarily duplicative
research is not- performed at the- research
facilities (including the National! Laborato-
‘ries of the Department of Energy) that are
participating in the. Semiconductor Re-
search Initiative.

SEC. 310. AUTHORIZATION OF APPROPRIATIONS,

(a} In GENERAL.—There is authorized to be
appropriated to the Department of Energy
for each fiscal year 1989 through 1993, the
additional sum of $25,000,000 per year, for
the activities of the Department of Energy
under ithe Semlconductor Research Initia-
tive,

. (b} RELATIONSHIF TO OTHER F'UNDS AVAIL-
ABLE TC THE DEPARTMENT ©OF DEFENSE.—

. Funds available to the Secretary of Fnergy -

in connection with activities of the Depart-
ment of Energy under the Semiconductor
Research Initistive shall be in addition to
~amounts available to the Department of De-
_fense for semiconductor manufacturing

technology research and development,

SEC 311 INTERNAL REVENUE CODE ‘TREATMENT.

(2} Tax EXEMPTIONS.—ANY cooperative
agreement, association, or consertivm estab-
lished by the Department of Energy or the
National Laboratories of the Department of
Energy, and which is consistent with the
purpeses of this title, shall be treated as an
organization described in section 501(cX3)
of the Internal Revenue Code of 1986 and
exeinpt from tax under section 501(a) of
such Code with respect to activities author-
-ized by this title.

(b} Basic RESEARCK PAYMENTS.—ANY
amourits transferred to an organization de-
scribed in paragraph (a) by a participating
member of such an organization shall be
taken intc account as basic research pay-
ments for purposes of section 41(a)}2) of
such Code.

. {¢) CaPITaL GAINS TREATMENT,—
{1) No gain or loss shall be recognized in
. connection with the transfer pursuant te
this title of any patent, copyright, trade-
mark, trade secret, mask work, or other in-
" tellectual property by or between an organi-
zation described in paragraph (a) and any
participating member of such an organiza-
tion.

(2) If property is received in a transfer de-
scribed in paragraph (1), the basis of the
properiy in the hands of the transferee

shall be the same as it would be in the

hands of the transferor,
SE(". 312, ANTETRUST TREATMENT.

Any cooperative agreement, associahon
or consortia created by the Department of
Encrg\. or the Natlcnal Laboratones of the

CONGRESSION AL RECORD SEN A’I E

Department of Energy pursuant Lo provi-
sions of this title. shall be eonsidered a joint
research .and development venture within
the meaning of section 2(a)6) of the Na-
tional Cooperative Research Act of 1984 (15
U.s.C. 4301 et seq) for . purposes of such
Act.

TITLE IV=TECHNOLOGY MANAGEMENT AT
THE DEPARTMENT OF ENERGY NATIONAL
LABORATORIES

SEC. 401, FINDINGS,

The Congress finds that—

(1) private industry has great interest in
scientific collzboration with the Depart-
ment of Energy National Laboratories but
onty if the present Department of Energy
laboratory contracting - process can be
streamlined and intellectual property associ-
ated with joint ventures, adequately pro
tected;

{2} management authority for intellectual
property must be granted to the Directors
of the Department of Energy National Lab-
oratories to ensure that they can negotiate
with industry to set up cooperative research
and development agreements:;

{3) the present Department of Energy

Policy of disseminating computer software -

publically, via the National Energy Soft-
ware Center, has at times, benefited foreign
companies and there should be a timely,
consistent review procedure to ensure that
the potential for practical applications is
considered, when software Is developed
under & Department of Energy contract or

-may have invelved some Depariment of

Energy funding;

{4) the Department of Energy National
Laboratories must be perceived as ‘“user-
friendly” in order for industry to seriously
consider the laboratories partners for col-
laborative research and development ven-
tures;

(5) the National Laboratories must aggres-
sively seek contact with private industries to
ensure thai they recognize the technical
and scientific expertise resident ‘in these
laboratories, in addifion to publicizing the

avzilability of user facilitiés and technologi-
cal projects in process; and

(6) the National Laboratories have demon-
strated successes in technology transfer into
the private sector but the effort can be sig-
nificantly enhanced if-

{A) industry becomes more aware of the -

laboratories research =and development
projects and capabilities;

(B} technology transfer is considered o sig-
nificant part of each laboratory’'s mission;

(C) the laboratories hecome better educat-
ed in industry market requirements; and

(D) industry gets involved with the labora-
tories early enough in the research and de-
velopment process to direct development of
commercially viable products.

SEC. 402, PURPOSE.

The purpose of this tltle is to better meet
the continuing responsibility of the Federal
Government to ensure the full use of the re-
sults of the Nation's Federal investment in
research and development in meetmg inter-
national competition.

SEC. 403, POLICY.

It is the policy of Congress that intellectu-
al property rights in technology or devices
developed at the National Laboratories
should be controlled in 8 manner that pro-
motes the use of such technology and de-
vices to improve the competitive advantage
of the United States industries,

SEC. 404. DEFINITIONS. :
For purposes of this title— . '
(1) The term “invention" means any in-

- vention which is or may be patentable or

otherwise :protected under title 35, United

~Btates Code, or any novel varlety of plant :
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“hxch is or may bf‘ protvcldblf‘ under the
Plant Variety Proteciion Act (7 1. S L2321
et seq.).

(2) The term “subject invention” means
&ny invention of a National Laboratory first
conceived or reduced to practice in the per-

- formance of work under a contract or fund-

ing agreement for the dperation of a Na--
tional Laboratory.

{(3) The term “made" when used in con-
junction with any inventicn means the con-
ception or first actual reduction to practice
of such invention.

(4) The term “techmcal data’ means re-
corded information of a scientific or techni-
cal nature regardless of form or the media
on which it may be recorded.

(5) The term “computer software'” means
recorded information regardiess of form or
the media on which it may be recorded com-
prising computer programs or documente-
tion thereof. : .

(6 The term ‘“intellectual property”
means patents, trademarks, copyrighis,
trade secrets, mask works, and other formis

-of intellectual property enacted by Congress

or the States.

') The term “collaborative party” means
& party (o a cooperative research and devel-
opment agreement as defined in paragraph
{8} The term “laboratery owned” means
any rights in intellectual property conveyed
under this title to a contractor operating a
National Laboratory or any rights in intel-
lectual property arising under the operating
contract for a Natiorial Laboratory where
rights are not expressty taken by the United
States Government or by a subcontractor.
SEC. 205, COOFERATIVE RESEARCH AND DEV ELOP.

MENT AGREEMENTS. ]

() GENERAL -AUTHORITY.—The Secretars
of Energy shall permit the director of any
of its National Laboratories—

(1) to enter into cooperative research and
development agreements on behalf of the
Department of Energy with—

(A) other Federal agencies;

(B} units of State or local government,;

(C) industrial organizations including eor-
porations, partnerships, and limited part-
nerships, consortia, and jndustri&l develop-
ment organizations;

(D) public and private foundations,

(B} nonproflt organizations including uni-
versities; or

(F) other persons mcludmg licensees of in-
ventions, technical data or computer sofl-
ware owned by the Na.tlona,l Laboratory;
and

(2) to negotiate intellectua.] property. Ii-
censing agreements for National Laboratory
owned inventions, technical dats or comput-
er software, assighned or licensed to the Na-
tional Laboratory by third parties including
voluntary assignment by employees.

(b) Sprciric AUTHORITY.—Under coopera-
tive research and-development agreements

-entered into pursuant to subsection {(a)1},

the Director of a National Laboratory
may— ‘

13 accept, retain, and use funds, person-
nel, services, and property from collaborat-
ing partles and provide personnel, services,
and property to collaborating parties;

(2) grant or agree to grant in advance to &
collaborating party, intellectual property 1i-

' censes or assignments, or options thereto, in

any invention, technical data or ¢computer
software, made in whole or in part by & Na-
tional Laboratory employee under the coop-
erative research and development agree-
ment; and .
(3) to the extent consistent wlth Depart-
ment of Energy requirements and standards
of conduct, permit employees or former em-

-ployees of the National Laboratory to par-
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t?cipate in efforts to commercialize inven-
tions. technical data or computer software

-such employees or former employees made

while in the service of the Nauonal Labora-
tory.

{¢) APPROVAL.OF AGREEMENTS BY SECRE-

TARY.—(1) If the value of an agreement en-
tered into under this section does not

exceed $1.000,000, the agreement shall not

be subject Lo the approval of the Secretary
of Energy.

(2) If the value of an agreement entered
into under this section exceeds $1,000,000,
but does not exceed $10,600,000 (the maxi-
mum amount for a cooperative research and
development agreement), the Secretary of
Energy or his designee shall approve, disap-
prove, or reguire the modification of the
agreement, The agreement shall provide a
30-day period beginning on the date the
agreement is presented to the Secretary of
Energy or his designee by the head of the
National Lahoratory concerned, within
which such action shall be taken. In any
case in which the Secretary of Energy or his
designee disapproves or requires the modifi-
cation of any cooperative agreement pre-
sented under this section, the Secretary or
his designee shall transmit. a written expla-
nation of such disapproval or modification
to the head of the National Laboratory con-
cerned, ¥ such action is not taken within
this 30-day period, the cooperative research
and development agreement shall be
deemed approved.

(d) LiviT ON NUMBER OF AGREEMENTS.—
The cumulaiive total of all agreements en-
tered into by each National Laboratory Di-
rector under this section shall not exceed 10
percent. of that laboratory’s annual budget.

(e) RECORDS OF AGREEMENTS.—Each Na-
tional Labhoratory shall maintain a record of
all agreements entered into under this sec-

“tion.

SEC. 504 (()\TRMTLONSIDER_‘\TIONS .

(&) REGULATIONS AND PROCEDURES.—(1} The
Office of Federal Procurement Policy may
issue regulations or set forth suitable proce-
dures for implementing the provisions of
section 405{a2)1) after public comment. Im-
plementation of section 405(a)(1) shall not
be delaved until issuance of such regula-

-tions. .
(2) Any reguiations covering National Lab-

oratory cooperative research and develop-
ment. agreements under section 405(aX1)
shall be guided by the purpose of this title,

(b} AGREEMENT CONSIDERATIONS.—The Di-
rector of the National Laboratory in decid-
ing what cooperative research and develop-
ment agreements to enter into shall—

(1} give special consideration to srall busi-
ness firms and consortia invo]vmg small
business firms;

€2} give preference to business units locat-

©ed in the United States, which agree that

products embodying inventions, technical
data or computer software, made under the
research and - development
agreemen{ or produced through the use of
such inventions, technical data or computer

software, will be developed -and manufac-

tured substantially in the United States;
(3) in the case of any industrial organiza-

“tions or other person subject to the control

of a foreign company or government take
into consideration whether or not such for-
eign government permits the United States
ggencies, organizations, or other persons to
enter into cooperative research and develop-
meé't agrecments and licensing agreements;
an

14) proude universities the opportunity to

participate in such cooperative agreements’

when such participation will contribute to
the purpose of this legislation.
(¢) RECORD OF AGREEMENTS.—The Depart-
ent of Energy shall maintain a record of
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all agreements entered inte under this sec-

‘tion.

SEC, 107 PATE INT OWNEHSHIP AND THE CONDI-
RONS OF OWNERSHIP.

(a) Disrosal oF TITLE TO INVENTIONS.—
Notwithstanding section 152 of the Atomic
Energy Act of 1954 (42 U.S.C. 2182), section
9 of the Federal Nonnuclear Energy Re-

_search and Development Act of 1874 (42

11.S.C. 5908), or any other provision of law,
the Seeretary of Energy shall dispose of the
title to any subject invention made in the
performance of a Department of Energy
contract to pperate any National Laboratory
in the same manner as applied to small busi-
ness and nonprofit organizations under
chapter 18 of title 35, United States Code.

(b) REeTrENTICN ©F TITLE BY T'NITED -

SraTes.—(1) Whenever a National Laborato-
ry makes an invention to which the Pepart-
ment of Energy has determined to retain
titie at the time of contracting—
. (A) for exceptional eircumstances under
section 202(a)(ii) of title 35, United States
Code; or

(B) because the invention is made in the
course of or under a funding agreement de-
seribed in section 2062(a)iv) .of  title 35,

United States Code,

the title to such invention shall be retained
by the Government unless the National
Laboratory at which the invention is made
reguests title to such invention and the Sec-
retary of Energy does not notify the Nation-
al Laboratory within 90 days of such re-
guest that the invention is covered by an ex-
ceptional ecircumstances determination or
has been designated sensitive technical in-
formation as authorized by Federal statutes
other than those involving export control.

{2} The Secretary may not use export con-
trol statutes or regulations as a basis for re-
fusing a request for title under this subsec-
tion.

(3) The Secretary may not retain tltle toa
subject invention under the exception set
forth at section 202¢aXiv) of title 35, United
States Code, without first determining that
the invention has been classified or has
been designated sensitive technieal informa-
tion as authorized by applicable statutes
other than those involving export control.
If the Secretary does not notify the request-
ing National Laboratory, the Laboratory
shall be deemed to have elected title to the
invention under the Government-wide con-
tractor patentable ownership provisions of
chapter 18 of title 356, United States Code.
SEC. 408. TECHNICAL DATA OR COMPUTER SOFT-

WARE AND THE CONDlTlohs OF.OWN.
ERSHIP. .

{(a) RIGHTS RETAINED BY A NATIONAL LABO-
rRATORY.—Notwithstanding any other provi-
sion of law, the Secretary of Energy shall
permit a National Laboratory to elect own-
ership t¢ any Intellectual property rights
that can be established to protect technical
data or computer software obtained or gen-
erated under a Department contract for the
operation of such National Laboratory sub-
ject to a royalty free license to use and re-
produce such technical data or computer
software for United St.ates Governmental
purposes.

(b} PRrROTECTION OF TECHNICAL DATA AND
ComprutER SOFTWARE.—(1) Technical data or
computer software obtained or generated by
National Laboratory shall not be disclosed
to the public if the Director of the National
Laboratory or his- designee determines
that-—

(A} the technicsl data or computer soft-
ware is commercially valuable; an

(B) there is a reasonable expectation that
disclosure of the technical data or computer
software could cause substantial harm to
the commercial apphcat.lon of such lnforxna~
tion.
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(2) A cooperative ‘research and develop-
ment agreement which provides that techni-
cal data or computer software which meets
the conditions of paragraph (1) obtained or
generated—

{A) by the Department of Energv or Lhe
National Laboratory pursuant to such coop-
erative research and development agree-

‘ment; or

¢(B) under a National Laboratory coopera-
tive research and development agreement,

shall not be disclosed to the public.

¢(3) Documentation disclosing technical
data or computer software subject to non-
disclosure under paragraphs (1} and (2)
shall not be considered as agency records
under the Freedom of Information Act
during the term of nondisclosure to the
public.

(¢) ReguraTions.—The Offlce of Federal
Procurement Policy; in cooperation with
other interested Federal agencies, shall
issue within 180 days after the date of -en-
actment of this titl€ including 30 days for
public comment, regulations establishing a
standard contract clause to implement this
section in the Department of Energy con- |
tract for the operation of any Natlonal Lab-
oratory.

SEC. 409. SPECIAL RULE: FOR WAIVER OF GOVERN-
MENT LICENSE RIGHTS. .

Any of the rights of the Government or
obligations of & National Laboratory de-
scribed in chapter 18 of title 35, United
States Code, including the license reserved
In section 202(c)(4) of title 35, United Stales
Code, may be waived or omitted if the Sec-
retary of Energy determines that the inter-
ests of the United States and the general
public will be better served or the objectives
and policies of this title will be better pro-
moted by such waiver or omission. A waiver

.or omisston shall be considered—

(1) if it is necessary to obtain a uniguely
or highly qualified contractor; :

(2) if the Invention involves cosponsored,
cost-sharing or joint venture research and
development, and the contractor, cosponsor
or joint venturer is making subsiantial con-
tribution of funds, facilities or equipment to
the work performed on the invention; or

(3) if the invention will require substantial
additional = investment in development
before a product is ereated and it is expect-
ed that the primary market for such prod-
uct is the United States Government.

SEC.. 410. INTELLECTUAL PRUPERTY CONTRALT
PROYISIONS,

‘(a) ConTRACT PROVISIONS.—Any Depart-
ment ‘of Energy contraect to operate & -Na-
tional Laboratory shall provide—

(1) that any royalties or ihcome that is
earned by the National Laboratory from the
licensing of laboratory-owned intellectual
property rights in any fiscal year shall be
used as “authorized wunder subsection
202(cX7XE) of title 35, United States Code
and séction 13(a)1XBXik-(iv) and sectior
13¢a)(2)-(4) of the Stevenson-Wydler Tech-
nology Innovation Act of 1980 (15 U.S.C.

- 3710c(a) D{BXI-(iv) and 3710¢(a)(2)-(4))

(2) that the costs of obtaining and protect-
ing intelfectual property rights in any in-

"vention, technical data or computer soft-

ware; owned by theé National Laboratory
shall’ te paid for by the Department of

.Energy_to the extent not offset by royalty

income eained from the licensing of Nation-
al Laboratory-owned inteliectual property
rights; and .

(3} that the management of intellectual -
property rights, including procurement and
retention of such rights as well as licensing

" of such rights, in corinection with laborato- -
‘ry-owned inventions, technical data and

computer software shall be the responsibil-
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" ity of the Director of the Natlonsl Laborsa-
tory at which the invention, technieal datsa,
or computer software are made, developed,
or assigned,

(b} CoMpENSATION.—(1) Subject to para-
graph (2), in return for retaining title to any
intellectual property rights in any invention
or discovery made in performance of a De-
partment of ‘Energy cooperative research
agreement, the National Laboratory con-
‘tractor shall pay to the United States rea-
sonable compensation based on the value of
the technology transferred. The amount of
the payment arising as a result of the trans-
fer shall be set by an arbitration board con-
sisting of one member selected by the con-
tractor, one member selected by the Secre-
tary of Energy, and one member jointly se-
lected by the contractor and the Secretary.
In determining the payment, the arbitration
board shall set an amount that is propor-
tionate with the research and development
costs funded by the United States. The arbi-
tration board shall have discretion to permit
the payment to be made in installments ac-
_cording to the extent the contractor uses or
employs the intellectual property.

(2} This subsection shall not apply if—

(A) the contractor s operating the Nation- |

a} Laboratory for no profit or fee beyond ex-
penses; and

{B) the contractor is offering the intellec-
tual property for fair market value and any
value -or royalties the contractor derives
from the intellectual property will be re-
turned to the National Laboratory or the
Federal Treasury in accordance with section
202(cKTHE) of title 35, United States Code
SEC. 111. MARCH.IN RIGHTS.

{a} Ricurs.—Each funding agreement for
the operation of a Nationa} Laboratory
shall contain & provision allowing the De-

" partment of Energy to require the licensing
to third parties of inventions, technical
data, or software owned by the contractor
thal are subject to the provisions of this
title. Such provision will ensure that the
technology is licensed and commercialized
by affording similar Federal march-in rights
provided for inventions under section 203 of
title 35, United States Code, but will be ap-
plicable to all intellectual property for
which title was acquired by the MNational
Laboratory Directors under this title.

(b} DeFINTTION.—FoOr purposes of this sec-
tion, "“third parties and “third pariy appli-
canis’ are domestic entities located in the
United States whose research, development,
and manufacturing activities occur substan-
tially in the United States. Domestic. enti-
ties include industrial organizations, corpo-
rations, partnerships and limited partner-
ships and industrial -development organiza-
tions; public and private foundations; non-
profit organizations such as universities and
consortia.

(c) REGULATIONS.~The OIfice of Federal
Procurement Policy, in cooperation with
other interested Federa! agencies, shall
“Issue within 180 days from enactrmnent in-
cluding 30 days for public comment, regula-

. tions to implement the march-in rights

under this section.

SEC, 412, EFFECTIVE DATE. )

This title shall take effect on the date of
enactment. The Secretary of Energy shall
immediately enter into negotiations with
the contractors of the National Laboratories

to amend all existing contracts for the oper---

atlon of the National Laboratories, to re-
flect this title. Pending such amendment,
the provisions of this title shall govern the
disposition of all intellectusl property rights
covering laboratory-pwned inventions, tech-
nical data, and computer software, generat-

ed in performance of Depariment of Energy-
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contracts for the operation of the Depart-
ment of Energy National Laboratorles.

Mr. DOMENICI. Mr. President, I am
pleased today to submit an amend-
ment in the nature of a substitute for
5. 1480, legislation that the Energy
and Natural Resources Committee has
spent much time reviewing since I in-
troduced it 7 months ago.

This bill, known as the National Lab-
oratory Cooperative Research Initia-
tives Act, has gone through a lot of
changes since July, major changes. 1
would like to describe them for the
benefit of my colleagues, as I consider
this one of the major legislative oppor.
tunities the Senate will have this year.

The purpose of my substitute is the
same as the purpose of the original
bill: To integrate more effectively the
expertise of our universities and pri-
vate industry with the Department of

Energy system of national laboratories
‘in order to speed the development of

technology in areas with significant
econonhiic potential,

What differs in this new version is
how to get there. )

How do we break down the harriers
that- are preventing or discouraging
private industry and universities from
working cooperatively with the nation-
al laboratories?

Specifically, this new version of 8.
14380. :

Gives the national laboratory direc-

tors the authority they need to enter
into cooperative research and develop-
ment agreements, without prior ap-
proval from DOE, thus streamlining
the time and process in contracting
with the national laboratories;

Ensures that technical data, oomput-
er software, and inventions developed
under cooperative agreements are pro-
tected for commercial purposes;

Allows the national laboratory diree-
tors automatically to acquire rights to
technologies developed within the lab-
oratories, assuming that the techinology
is not, classified, sensitive, or meets an
exceptional circumstances criteria,
this provision is significant since it
provides the directors with a bargain-
ing c¢hip in negotiating cooperative
agreements with private industry;

Gives the laboratory directors. the
authority to withhold for public dis-
closure technical data or computer
software that may have commercial
potential, in essence creating a trade
secret,

Ensures that U.S, industry benefits
from these new commeércialization op-
portunities and jobs that grow from
technologies developed under this leg-

.islation; and

Ensures that technology does not
“sit on the shelf” by granting DOE
rights to step in and require licensing
of technology, after giving the labora-
tories a reasonable period to offer the
technology for commercial -develop-
ment.

The Department of Energy national

laboratories represent the largest
single concentration -of scientific and
tech_nicBJ expertise and facilities in the
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world. Th:s is a national asset that can

be used to improve the Nation's ability -

to develop competitive products.

- While the original purpose of these
laboratories was to develop nuclear
weapons and perform energy research,
their mission has evolved into & di-
verse set of technologies, including:
Biotechnology, nuclear medicine, elec-
trochemistry, geophysics, microengi-
neering, radiation hardened electronics,
alternate energy sourees, siperconduc-
tivity, and various other basm science
initiatives.

Thirteen laboratories are included
within the national laboratory system
under this new version of the bill,
Under the previous version of 8. 1480,
nine multiprogram DOE laboratories
had been included.

I have been persuaded by scientific
representatives, that these four addi-
tional laboratories have major re-
search -efforts - in - technologies with
economic potential. :

The need for this bill has become in-
creasingly apparent as we examine the
U.S. trade deficit, month by month,
looking for continued signs of im-
provement, We realize more vividly
than ever, the impact that the trade
balanece and the budget deficit have on
the economic wellbeing of our country,
particularly after the' stock market
turmoil we experienced in the autumn.

All of us have asked ourselves what
can be done to strengthen America’s
ability to compete Internationally. We
have the research and development
expertise, we have the sense of innova-
tion, the new inventions, and the mar-
keting network to he successful, What
we lack is the cooperative ability to
guickly translate technological ideas
and inventions into marketable prod-
ucts.

The problem is twofold First, at-
tracting industries and ‘universities to
take advantage of the scientific exper-
tise of the national labs, and second,
eliminating the redtape and delays in

doing business with the national lab-

oratories.

‘Without some assurance that con-
tracting by the national laboratories
can be slgnificantly streamlined and
that intellectual property—inventions,
technical data, and computer soft-
ware—can be sadequately protected,
private industry might never enter
into cooperative research and develop-
ment agreements with our national
laboratories,

‘The more I became involved in S.

1480's content, the more I realized f
that it was wrong to limit the technol--

ogy management provisions to only su-
perconductivity, semiconductors, and
the human genome.

Technology management wa,s the
key to success in commereial technolo-
gy developed in the national laborato-
ries, and should be applied to all tech-
nologies that have economic potential,

Conseqguently, I created & new title
‘IV, a technology management title, ex-
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tending the technology management
provisions to all technologies.

I believe thai this new technology
management title will go far toward
allowing &ll the key players—universi-
ties, private industry, and the DOE na-
tional laboratories—to work together

‘as a team, Bach of these players has a

contribution to make in creating a new
U.S. capability to produce innovative
products, t0 make the United States
stronger in an inereasingly competitive
world,

Dur national laboratories provide an
unequalled source of experience in
high-risk, multidisciplinary research
and development projecis, as well as
exceptional scientific and engineering
expertise and facilities.

The universities provide the founda-
tion for basic research and develop-
ment, as well as a contmumg source of
new seientific and engineering person-
nel with up-to-date knowledge.

The private sector has specialized
expertise in converting this research
and development and turning it into
prtt)ducts, then marketing the prod-
ucts,

It's time that we take the action
called for in 8. 1480, )

I doubt that any of us guestion that
America’s strength is derived from our
industrial base. Let's work together to
strengthen that base. In this one in-

stance, let us prove that the Federal

Government- can work to benefit in-
dustry, not to thwart it.

With that general diseussion, I
would now like to déscribe in some
detail this revised version of 8, 1480

Title I sets up centers for research
on ¢ritical technologies in high-tem-
perature superconductivity, and pro-
vides a national organization to coordi-
nate R & D and expedite the transfer
gf superconductivity research to indus-

Y.

This title has undergone only minor
modifications from the version I intro-
duced in July. But the significance of
superconductivity and its potential for
product development deserves review. -

Annual sales of electronic and medi-
cal systems that depend on supercon-

‘ductors total about $400 million. With

recent discoveries sales are expecied to
ETOW.

Recently new materials have been
discovered that are superconducting at
much higher temperatures. More
progress has been made in supercon.
ducting materials over the past 2 years
than was made in the previous 75
years. These recent discoveries will
permit - improvements, especially cost
reductions, t0 be made in many of the
existing superconductmg technology
applications.

For exampie, the cost of nuclear
magnetic resonance imaging machines
for medical applications shoeuld be re-

dueced significantly so that this tech- -

nology will be available to a larger por-
tion of our population. )

However, such apphca.tions seem
minor in c¢omparison to what will

" become possible if materials ean be de-
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veloped that are superconductive .at
room temperature. Many scientists are
cautiously optimistic Lhat this can be
achieved, = ..

In the Tuture we may see extremely
powerful electromagnets for magnetic
fusion. Success in fusion would assure
the world of an endless supply of
energy., Powerful, yvet compact and
highly efficient, electric motors and
generators are expected,

Magnetic propulsion and magnetic
levitation may become commercial re-
alities. Long term, efficient storage of
elecirical energy may be possible.
Energy losses in utility electric power
transmission networks may be elimi-
nated.

The future seems unlimited to those
who convert these concepts into prod-
ucts, That is why we must act, and
this year.

This title, as well as tme II of this
amendment, contains no specific au-
thorization in dollars. Each requires
the appropriate Federal agencies to
provide programs, projects, and activi-
ties that will encourage new technol-
goies in the appropriate fields.

The national laboratories are al-
ready doing research and development
work in superconductivity and human
genome mapping, but it is managed
and coordinated differently from the
methods required in this bill.

The next title, title II, deals with an-
other vital challenge, a national re-
search effor{ to map and sequence the
human genetic code,

‘This title will coordinate national re-
search efforts and advance genome re-
search and technology development at
the national laboratories.

Just in recent days, the National Re-
search Council of the National Acade-
my of Sciences released its evaluation
of the desirability and feasibility of &
genome mapping and seguencing
project. This impressive group of sci-
entists stated clearly that such a
project would be very worthwhile.
They also argued, as I do today, that
such a project requires special consid-
erations that make it different than
the ordinary types of biological re-
search we finance. This effort needs
considerable coordination and focus.

Title IT establishes a natienal adviso-
ry panel on the human genome that
will give the genome initiative a na-
tional focus. It will provide a forum
for Government, universities, and pri-
vate industry to set a national strate-
gy, one that will assure U.S. leadership
in this very important endeavor.

The panel’s chairmanship and mem-
bership have been discussed over the
past several months. I am convinced
that our current version gives repre-
sentation to the key sectors concerned
with this significant research.

Representatives of the Department
of Energy and the National Institutes
of Health will chair the panel. In addi-
tion to balancing the representation
from Government, universities, and in-
gustry, I have also included a repre-
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sentative from nonprofit organizations
and an expert in biomedical €thics.

Mr. President, within our genelic
structure lie the secrets -of our life
processes and many of the disesses
that plague mankind. Located on the
chromosomes within the nuclets of
every cell are a series of genes that
govern the growth and development of
cells and organs in our body.

While researchers have come to un-
derstand the general structure of our
genetic system, the locations and
structures of individual genes remain,
for the most part, & mystery. Re-
searchers are just beginning to discov-
er the locations of particular genes

‘and analyze the sequences of Llhose

genes.

Creating & map of our genetic code,
and the sequences of the genes con-
tained therein, will provide extremely
useful tools for biomedical research, It
could very well spark a revolution in

-our understanding ‘of biclogical sci-

ence. Such a revolution could eventu-
ally lead to treatments and cures for
an estimated 3,000 diseases thal are
believed to be linked to genetics.

In addition, these iools—and the
technologies being developed to create
the tools—will provide a strorg basis
for the emerging biotechnology indus-
tries that will find an encrmous array
of useful a.ppllcatlons for this re-
search.

The United States is certainly not
alone in this field. We know that
Japan has recognized the importance
of penetic research ‘and has targeted
the bictechnology industry through a
coordinated, focused, national effort.
The nation that first develops this
new scientifie capability will certainly
have an extremely potent economsc re-
source,

While there is some coordination of
Federal activities—and I applaud the
efforts of these agencies—1 do not be-
lieve there is enough. Nor do I believe
we have the structures in place that
will provide long-range, strategic guid-
ance to a truly national effort, cone
that includes private industry.

Mr. President, if the United States is
to lead the world in: genome research
and enable U.S. companies te benefit
from that research, we need to coordi-

nate the many and varied national re-
.sources we have, and commit ourselves

to completing this project as expedi-
tiously as possible. .

Title III of my substitute establishes
a - cooperative Government/industry
program of research on semiconducior
manufacturing technology and the
practical applica.tions of that technolo-
EY.

This title has not been revised in any
major way from the original version of
5. 1480. In fact, this title was enacted
as part of the fiscal year 1988 Depart-
ment of Defense authorization hill,
Public Law 100-180. ‘This title is neoes-
sary s0 that the national laboratories
can participate 85 a partner with SB-
MATECH, In the next year we shouid
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have concrete endehce of the benefits
of this partnership.
This title is included in the bill be-

cause the program requires reauthor-

ization. Under this title the Secretary
of Energy would initiate and carry out
a program of research on semiconduc-
tor manufacturing technology and on
the practiegl applica.tions of that tech-
nology.

R&D projects would be entered into
through cost-sharing agreements with
private firms and universities. These
agreements would allow access to the
facilities and equipment of the Nation-

al labs, and would provide for ex-

changes of personnel, .

This title of the bill will strengthen .

the SEMATECH initiative by includ-
ing DOE's national lahoratories in this
national effort. The national laborato-
ries work would eomplement the over-
all SEMATECH work program.

Both the Semiconductor Research
Corp., and the Semiconductor Indus-
try Association believe that close col-
laboration with our national lahorato-
ries is essential for an effective nation-
al strategy for semiconductors. This
was also the conclusion of the joint
planning workshops sponsored by the !
National Academy of Sciences in Feb-
ruary and May of last year.

According to the report released by
the Academy: -

The workshop participants concluded that
the facilities and expertise at the national
Iaboratories represent a valuable set of re-
sources that should be utilized effectively to
augment the research ca.pabilitles of indus-
try and universities,

A number of national laboratories
have already submitted proposals for
semiconductor ma.nufacturmg develop-
ment.

Brookhaven has proposed the devel-
opment of synchrotron x-ray lithogra-
phy. Lawrence Berkeley has proposed
the estabilishment of & process analy-
sis and diagnostics program.

In my Siate, Sandia National I..ab-
oratories has proposed a cenier for
compound semiconductor technology
and s center for ultra clean silicon
processing. Because these centers
would expand on Sandia's expertise in

-radiation-hardened -microelectronics,

the work will be especially useful for
space and strategic programs. Howev-
er, because of the importance of semi-
conductors to our economic health, I
want to review their applications and
economic impact.

The basic building blocks of today's -

el_ectromc systems are integrated cir-
cuits made from semiconducting mate-
rials. Annual sales of electronics prod-
ucts are presently close to $300 billion.
By the year 2000, sales are expected to
triple, and electronics will be second to
agriculture in annual sales.

The dramatic growth In the elec-
tronics business can be traced to the
fact that the number of transistors
that can be packed onto a single chip
of semiconducting material has in-
creased, integrated circuit speed has

increosed. and integrated circuit reli-
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ability has increased, while integrated
circult .costs have dropped dramatical-
1y. These advances are due to improve-
ments in manufacturing technology.

. Future success of the United States
in electronics sales depends on
strengthenine our semiconductor man-
ufacturing base. It is also important
that we lead in developing applications
for new compound semiconductor ma-
terials.

The primary payoff will sustain the
health of our economy. Highly com.
pact computer systems with huge
memories that provide meore rapid
data retrieval, or perform complex sci-
entific analyses, are asstired. Comput-
er controls for more and more me-
chanical systems will follow. .

Applications of artificial - intelli-
gence could become commonplace,
with computer-controlled robots per-
forming routine manufacturing tasks.

To assist in the work of this title,
$25 million in Federal speriding is au-
thorized for each of the b fiscal years
beginning in fiscal year 1989,

The new title IV is the key to this
re‘ ised bill. And as I have indicated
previously, this title represents the
biggest change from the ongmal ver-
:sion of 8. 1480. 'This title is entirely

inew. but it builds on and expands, cur-
rent law which all witnesses agreed is

working well and should be expanded
to cover all national laboratories—re-
gardless of mission, regardless of con-
tractor, or regardless of operator.

It also expands the current law to in-
clude zli-types of protectable mtellec-

tual property.

This title provides the intellectual
property and contracting tools neces-
ary to ensure that technology is
transferred. from the national labora-
tories to the private sector in & way
that leads to more rapid development
of marketable products.

It applies to any technology devel-
oped by a national laboratory that
may have potential for application by
private industry.

This title moves the technology

management function away from
Washington into the national labora-

tories. I am convinced that this move
essential if we are to accelerate the
development of marketable products.

As a result of hearing testimony, I
have gzained a whole new appreciation
for the realities associated with pri
vate industry's requirements. The abil-
ity to move rapidly is critical to a
firmy's market opportunities, Preserv-
ing proprietary information and pro-
tecting intellectual property is the
only way to gain an advantage over
competitors and protect capital invest-
ments in R&D programs, :

Cutting redtape, bureaucracy, time,
paperwork, and uncertainties in deal-
ing with the Government are objec-
tives of this title. This will translate
into savings in time and money for in-
dustry.

‘Under the title, laboratory dlrectors
are granted the authority to enter di-
rectly into cooperative R&D agree-
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mé’nts with private industry and to ne-
gotiate for the rights to the technol-,
ogles invelved, includmg future roy al

ties.
~'In negotiating cooperative agree-

ments, the national laboratory direc-

tors must give preference to small
businesses and businesses located in
the United States. Universities will
also be given special consideration.
The - national laboratory directors
will be able to withhold technical data
or computer software from public dis-

- semination when it is determined that

this would damage. the commerdial po-
tential of the data.

If the value of the cooperatxve agree-
ment is less than $1. million, no DOE

approval is required. If however, Lthe
. value of the agreement is between $1

million and $10 million, the Secretary
of Enerpgy is given 30 days to disap-
prove or modify the agreement. No
single agreement can exceed -$10 mil-
lion.

The total dollar value of cooperative
agreements is limited to 10 percent of
each laboratory’s annual budget, so
that these agreements do not siphon
of the laboratory's ability to perform
its primary mission,

Present Federal rights. to go into the
lahs and release inventions for devel-
opment—so-called “march-in rights'—
are extended under the bill to techni-
cal data and computer software con-
trolled by the national laboratories, if
they are not being effectively used for
product development.

The U.S. Government is automati-
cally granted a nonexeclusive, -paid-up
license to any technology for which
the national laboratories are granted
rightis under this legislation. However,
at the Secretary of Energy’'s - discre-
tion, this license can be waived if it is
in the best interests of the Govern-
ment. This may be necessary when the
U.S. Government would be the only
customer for a product, but substan-
tial additional investment would be re-
quired before a product is created.

The royalties flowing from industri-
al application of technologies devel-
oped at the national laboratories are
returned to the labs to further the re-
search and development programs at
each respective laboretory.

- Technology developed as a result of
these cooperative: R&D agreements

‘must be Hcensed to companies located

in the United States that agree the re-
sulting products will be researched, de-
veloped and manufaciured substantial-
1y in the United States, thus ensuring
that the United States benefits from
these ventures in every possible way.

Each title in this new version of the
bill has a specific set of objectives. But
the purpose of the entire bill is to
better integrate universities and pri-
vate industry into thé DOE national
laboratory system, to speed the devel-
opment of technology in areas of sig-
nificant economic potential.

This is not something that we expect
to achieve overnight. But passage of
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this bill will start us off in the right di-
rection. It's a long road, bui one we
must travel if we hope to get to a more
competitive position, internationally.

Mr. President, this is sound legisla-
tion. I am convinced that it is needed
legislation. 1 urge my colleagues to
study this new version of the bill.
When they do, 1 am convinced they
will see it as & golden opportunity to
return America to the forefront of
product development,

Mr. President, T ask unanimous con-
sent that the amendment in the
nature of a substitute be printed at
this point in the Recorpn, and I ask
unanimous consent that the legisla-
tion be printed by the Senate on a bill
form, as if it were new legislation, I
also ask that s summary of the bill
and a section-by-section ansalysis also
appear in the Recorp following the
text of the legislation, :

Additionally, I ask una.minous con-
sent that the following articles- be
printed in the RECORD.

“Technolegy Transfer Isn't Work-
ing,” from Business Month, formerly
Dun’s Business Month.

The semiconductor industry and the
rational laboratories—executive sum-
mary, report of a workshop conductied
by the Manufzcturing Studies Board
and National Materials Advisory
Board Commission on Engineering and
Technical Systems--National Re-
search Council, February 2'7, 1987,

Letter to Senator PeTeEr V. DOMEN-
icr, dated Sepiember 21, 1987, from
Larry W. Sumney, president, Semicon-
ductor Research Corp., supportmg S.
1480.

“New Superconductors May Have
Significant Economic Impact,” article
by A.M. Wolsky, E.J. Daniels, and R.F,
Giese, published in Logos, Argonne
National Laboratory Publication,

autumn 1987,

“Los Alamos Unveils Superconductiv-
ity Breakthrough,” news release,
dated February 24, 1988.

“New Process Improves Semiconduc-
tor Fabrication Technclopy,” news re-
lease from Sandia National Laborato-
ries, dated February 24, 1988,

“Bxpert Committee Finds Mapping
and Sequencing Buman Genome Fea-
sible;, Recommends $200 Million
Annual Budget,” news release from
the Naticnal Research Council, dated
February 11, 1988,

There being no objection, the mate-
rial was ordered to be printed in the

" RECcORD, as follows:
SECTION-BY-SECTION ANALYSIS OF Narxom:. .

LABORATORY COOFERATIVE RESEARCH INi-
TIATIVES ACT, BENATE Briy 1480
General Findings
The Department of Energy has nine mul-
tiprogram National Laboratories whiich rep-
resent an armual government Investrnent in

Research and Development of about $5 bil-.

lion. -

“The thission of these National ‘aboratories
hss evolved over the years beyond thelr pri-
mary missions of basic science, energy re-
search, and nuclear.and wea.pnm.—related re-
search t6 include such diverse technologies
as: biotechnology; nuclear medicine; materi-
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gl science; microelectronics, space bechnolo—
gy, electrochemistry; geophysics; environ-
mental R & D; microengineering; and arims
control.verification, .

‘These Laboratories haVe large gnd com-
plex *“user facilities”, uncomparable re-
search edquipment, unparalieled eomputer
facilities, and excellent research and sup-
port staffs.

These National ]aboratorles have substan-
tial experience In applied as well as explara-
tory Research and Development. The labs
have extensive and unique expertise in con-
ducting large-scale, long-term, goal-oriented,
high-risk Research and Development
projects using multi-disciplinary teams.

‘While each National lahoratory has a
technology transfer program, the commer-
cialization potential of the laboratorles Re-
search and Development aclivities has been
Iargely untapped, because privaie industry
has not been sufficiently involved with the
lahoratories.

In order to increase the flow of techno]o-,

gy from these laboratories to private indus-
try, the laboratories must seek new partner-
ships with industry to aggressively merge
the scientific and technological capabilities
of the labs with the market pull of industry.

A new national Initiative i= needed whose
goal would be to link the nation's capabili-
ties for generating seientific and technologi-
cal innovations to its capabilities for eom-
mercial activities.

General Purposes
- To better Integrate university and private
industry into the WNational Laboratory
system of the Department of Energy so as
to speed the development of technology in
areas of significant economic potential,
TITLE I--THE DEPARTMENT OF INERGY NATION-

AL TABORATORIES CENTERS FOR RESEARCH ON

ENABLING TECHNOLOGIES YOR HIGH TEMPERA-

TURE EUPERCONDUCTING APFLICATIONS

Findings ]

Recent developmenis in high-temperature
superconducting materials hold great prom-
ise for highly efficient energy storage and
transmission, medical, diagnostics, magnets
for physics research and fusion reactors,
and smalier supercomputers,

The United Btates is a world leader in
basic research on high-temperature super-
conducting materials and programs support-
ing this research at the National Science
Foundation and the Department of Energy
should be maintained and strengthened,

il Fy-86, the Department of Energy Na-
tional laboratories devoted over $.5 billion

‘to materials activities and employed ap-

proximately 2000 scientists and engineers
in the field of ma.terials

International interest In the commercial-
ization of high-temperature superconduct-
ing materials is high and the key to success
lies in the rapid development of these mate-
rials and the identification of applications.

The Depariment of Energy’s Laboratories
have demonstrated expertise in supercon-
ductivity research and a proven record in re-
search In ensbling technologies which ean

benefit industrial efforts in- pmduct devel- ;

opment.
There have been significant ml}mt,one in
superconductivity research and mpplications

accomplished by the Departinent of Energy

National laboratories. These include. the
world's first superconducting sccelerator for
heavy lons; the desing, building and testing
of a superconducting magnetic energy stor-
age system for a electric power demonstra-
tion project; the first particle detector to
use & large (167 tons) supercanducting

-magnet; the tirst Iaboratory in the world to
. grow single crystals of a ceramic supercon-
. ductor; the first American research organt-
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zation to make a v.'ire from the new super.
conducting materials and the first to pul
current through such a wire.

Much challenging work remains 1o be ae-
complished in superconductivity: unhder-
standing the basic physics of new supereon-
ductors; improving the flexibility of wires
and tapes; streamlining the fabrieation
process; Improving the physical properties
snd current carrying capacity of supercon-
ductors; and devising commercial processing
techniques.

: Fumase .

To research critical enabling technologies
to assist U.8. Industry in the commerelaliza-
tion of high-temperature superconductors;

To provide national organization and co-
ordination in the research, developiment,
and commercialization of high-temperature
superconductors. :

-To encourage pnvabe industry. untversity,
and Department of Energy Laboratory in-
teract through Centers for Research on Ena-
bling Technologies at the Laboratories.

Establishment aof the Superconductor
Research Imnatwe

The Secretary of Energy is directed to
carry out & cooperative program of research
on enabling superconductor technology and
practical applications of superconductor
technology. (Hereafter referred to a.s the
“Initiative”.) .

Parlicipation of National Labofatom.s of

the Department of Energy

The Seeretary of Energy shall ensure that
the National laboratories participation in
the initiative does not det.ra.cf. from their
primary misston.

The Secretary of Energy shall ent.er Into
such agreements with other Federal agen-
cies, with U.S. private industrial or research
organizations, consortias, or with any col-
jege or university 85 muy be necessary to
provide for the active participation of the
National labs in the Initjative.

The Initiative shall Include provisions for
one Oor more hational laborateries o con-
duct R & D on high-temperature supercen-
ductivity and associated ltechnologies.

Formation of Council and Cenlers for
Research on Enabling Technologies

The Secretary of Energy is authorized and
directed to form a Council comprised of rep-
resentatives of approprinte - government
ggencies, universities and industry to pro-
vide puidance In setting goals and sirategies
for the timely research on critieal enabling
technologies in high-temperature supercon-
duetors. ‘The Council should also set guide-
lines for the release of technical ﬂndings
and developments, -

‘The Secretary of Energy is authorized and
directed to establish cooperative research
centers in enabline technology {or supercon-
ducting materials and applications at Na-
tional Laboratories with appropriate univer-
sity and private industry participants.

Centars should be located at Laboratories
which demonstrate expertise in supercon-
ductivity research and research in sssociat-
ed technologies {e.g. thin film and bulk ce:
ramic synthesis and processing; character-
fzation of physical, chemical, and st.rucmral
properties in mat,erials). -

Industry/Na«tional waomtafy Personnel
. . Inierchange

Visitations must be an important part of
this program If it is to succeed, therefore,
personnel from both the Laboratories and
industry may participate In temporary as-
signments. U.8. Industry personnel mey
have temporary assleniments at the National
Laborsatories; and ltkewise, ‘Laboratory per-
sonnel may heve assignments with private
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maximize the exchange of knowledge, How-
ever, this activity should be carried out so as
not to jeopardize security at the Na.tmnal
Laboratories.

Other Department of Energy Resou rees -

The Seeretary of Energy shall make avail-
able to participants in research and develop-
ment projects under the Initiative, re-
sources ¢of the DOE. This provides that par-
ticipants in the Inltlative may make use of
DOE facilities, personnel, equipment, serv-
ices, and other resources to the extent that
the cost of the use of such faeillties is reim-
bursed by the user,

Budgeting for Supercoriductwif.y Rcsearch

The Secretary of Energy shall provide in
his annual budget submission to Congress
by the President, for programs, projects,
and sactivities that encourage the develop-

ment of new technologv in the field of su-‘
’ perconductmty ;

- Cost Shunng Agreements
The National laboratory! directors are di-
rected to seek cost sharing from private in-
dustry and university pariicipants through

such. cost sharing provisions 'in cooperative

research and development agreements,
Any national laboralory cannot- receive

‘more than 10 percent of its annual budget

from non-appropriated funds, during any
one fiscal year, derived from contracis en-
tered into under the Initiative, unless ap-
proved in advance by the Secretary of
Energy. This ensures that:the ageregate of
cooperative agreement commitments for the
national laboratories does not grow to be
too large & share of their responsibilities
and detract from the primary mission of the
lehoratory.

The value of a cooperatlve research and
development agreement entered into by a
National laboratory under this Initiative
can not exceed $10,000,000, unless approved
in advance by the Secretary of Energy. This
creates another limitatibnion the Taborato-

ry Directors to ensure that these coopera-.

tive R&D agreements do not get out of
hand and compete with resources that are
needed for the primary mission. It also pro-
vides DOE with the opportunity to review a
cooperative R&D agreement if it exceeds
the limits set, thereby providing oversight
of large dollar projects. - -
Avoidance of Duplication

The Secreiary of Energy shall ensure that
unnecessartly duplicative: research is not
performed at the research facilities, inelud-
ing the National laboratories, that are par-
ticipating in this Initiative,

Iaternal Revenue Code _Constderatw‘ns

‘Provide that cost sharing funds of private
industry gqualify for research and develop-

-ment tax eredit.

TITLE II—THE HUMAN cmon.ge IRITPIATIVE
Findings

Knowledge relating to the 1ocation a.nd se- '

quences of genes on human chromosomes
will greatly enhance our ability to under-
stand bioclogical develepment processes and

to develop prevention and trea.tment. meth-‘

ods for many diseases.

The health and well belng of our Natlon
depends on the medical breakthroughs that
will follow from mapping and eventually se-
quencing our human genetic code—lmown
as the human genome. |

The knowledge gained—and the eountless
applications that will be: derfved from the
knowledge—wliil be very: economically im-
portant to the nation that assembles Lhese
important biomedical research togls.

The Department of Energy has conducted
extensive research on human genetics, and
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'industry on a rotating hasts in order to

it 3'a compatible and essential part of the
Department of Energy’s National Laborato-
ries’ mission to participate in research and
development projeéts to. map and sequence

. the human genome,

The Secretary of Energy .r,hould nrugment
and accelerate the Department’s ongoeing
genetic seience research.

In addition to the Department of Energy,
several Federal agencies—most notably the
National Institutes of Health and the Na-
tional Sclence Foundation—are presently
funding research related to mapping and sa-
quencing of the human genome.

In order to most efficlently expend Te- _prove on current genome research activities

search funds and most expeditiously. ad-

vance our understanding of human geneties,

it is essentlal that the agencies 1nvolved co-
ordinate reseéarch’ efforts.

In order to enhance the- cornpetltiveness
of the U.8. ‘blotechnology ' industry, the

‘transfer of knowledge and technological ca-
pability. derlved from this research must
flow mete quickly and smoothly froi gov-
ernment supported laboratories to private,.

commerciai applications.

-Creation of a Nat:onaz Admsory Pcme!

89vera1 Federal agencies are currently
conducting gencme research, as are many
universities, brivate institutes and compa-
nies. And while some cooperation has oc-

curred between key government agencies,

no formal process is established for cordin-
ating Federal efforts to research the
genome. Neither is there established any
real working relationship between govern-
ment and non-government researchers. :
Beeause of the size of the project, and the
need for project-oriented technology devel-
opment, the overall effort to map and even-
tually sequence the human genome could be
greatly enhanced by esiabliching 2 body to
coordinate and direct national research ef-
forts. Toward this end a8 National Advisory

Panel on the Human Genome is crea.bed to’

coordinate the following:

National genome mapping research activi- -

ties to ensure the expeditious construcnon
of genome maps.

The development of new tools and_ tech-
nologies to analyze genetic material and in-

formation--in cooperation with non-publ:c

researchers.
The development of syst.ems to enhance
technology transfer from national genome

research efforts to commercial applications:

primarily by U.S. compantes.

Membership of the National Advisory
Panel:

Four government members representing
the Department of Energy, National Insti-
tutes of Health, National Science Founda-
tion, and the Natlonal Library of Medicine.
¢ -Four members representing pnvate lndus-

Ty, :

Four members representing the univemlty .

research communit.y.

One member wlt,h expertise in’ blomedtca!,

ethics,
One representa.tive of national founda-

tions -or philanthropic orgamzations in- /

volved in blomedical résearch. :

National Advisory Panel to be co-chaired
by the Department of Energy and National
Institutes of Health.

‘Nationa! Advisory Panel would have the
following types of functions:

To coordinate a national strategy for con-

ducting human genome research that will

- assure U.5, leadership in the field.

~To promete ‘cooperation between public
and private research efforts that will im-

- prove the quality and usefulness of genome
research and provide for the timely transfer”

of knpwledge and technology to commerclal
applications. primarily by U.S. companix '
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“To evaiuate and make Fecofmendations -
‘concerning, the ethical and morai concerns
raiseéd by research on the human genome.

To evaluate the needs, benefits, and risks
of - international coopera,tlon in human
genorme research.

To .determine appropriate . protections
{patents, copyrights, etc.) -for data .on
human genome, and new blological materi-
als such as céll lines and their derivatives
which result from the appllcatlons of bio-
technology.

Resca.rch Imtw!wes .
" ‘This section directs the Secretary to im-

within the Department of Energy.

Part:c:patwn of Natzonal Laboratorzcs

" The ‘strategies to be. laid out by the Na.
tional Advisory Panel may recommend the
fermation of certain cooperative -arrange-
ments between government, university, and
private-sector labs. This; section is intended
to assure that.the DOE Natfonal Laborato-
ries are allowed to fully participate in any
such cooperative “agreements, as long -as
their participation does nhot detract from
the National Laboratories’ primary mission.

Personnel E:cchanges and Other DOE
: - Resources -

In order for the project to be successful
there must be considerable collaboration be-
tween many different types of scientists and
between seientists from different labs, For
this reason, the National Laboratories are
permitted to exchange personnel and make
available necessary resources of the Depart-
ment of Energy for the purpose of conduci-
ing research consistent with the National
Advi isory Panel strategy.

Budgeting Jor Genome Research

This section. is iritended to assure that .
genome research at the DOE would be iden-
tified in their annual budget. )

Internal Revenue Code Considerations

Provide tax-exempt status for the Human
Genome Consortium, association, or cooper-
ative agreement consistent with the nation-
a} strategy to be developed by the Natlonal
Advisory Panel.

Provide that basic- research payments
transferred to the Human Genome organi-

. zations qualify for R&D tax credits.

Provide that there ‘is no taxable event
upon the transfer of technelogy from the
Human Genome organizations. to - the
member companies. .

Anhtrust
Provide for an expedited review for
Human Genome organizations described in
this title, under the National Cooperative
Research Act

TITLE III—SEM!CONDUCTOR MANUFACTURING
. EXCELLENCE INITIATIVE .

Findings e
Semmonductors ‘and  related micrnelec-

tronic devices are key components in com-
puters, telecommunications, advanced  de-

- fense systems and other eguipment which

together represent $230 bxllion ‘in "anriual
sales;

: The ‘leadership position of thls country in

_ high technology sreas is threatened by the

changing nature of foreign competition,
which is often strongly supported by the na-
tional governments involved;

The United States Semiconductor indus.
try leads &ll other principal U.S. industries
in terms of its investment In research and
development, The U.S. reinvested eighty-
thiree ‘percent of pretax profits however,
this has been insumclently by worldwide

) _sLandards'
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. Technological superiority is a vital battle-

field advaniage for United States military

forces;

The critical role of electromcs to our na-
tional defense is evidenced by the fact that
the Department of Defense expends thirty-
five percent of its research, development
and procurement funds on electronics re-
search;

A principal factor responsnble for the rela-
tive shift in strength of the U.8. and its

semiconductor competitors is the fact that

the major competitor established a strate-
gic, long term goal of world superiority in
semiconductor research and manufacturing
technology. :

It is in the interests of the national securi-
ty and national economy of the United
States to create a partnership between pri-
vate industry and the federal government to
tmprove semiconductor manufacturing tech-

-hology and to facilitate practical deploy-

ment of such technology in order to regain
the United States’ traditionsl world leader-
ship in the field of semiconductors;

Priority should be given to the develop-
ment, demonstration and advancement of
the semiconductor technology base in order
to meet the needs of our Defense Depart-
ment and to ensure the continued vitality of
8 commercial manufacturing base;

The Department of Defense is supporting
the formation of Sematech to provide a na-
tional focus in assuring the vitality of the
V.S, semiconductor industry in view of that
indusiry’s importance to national security.
The -Department of Energy's National Lab-
oratories can provide essential support for
this effort. )

The Department of Energy’s Mational
Laboratories have large and complex “user
facilities,” uncomparable research' equip-
ment, unparalleled computer facilities, and
excellent research and support staffs in the
area of semiconducior technology.

‘It is in the national interest to ensure that
the rights in intellectual property be used to

' commercialize this new technolegy rapidly

and effectlvely by the US. semiconducior
industry;

Interaction between industry end govein-
ment in order to achieve program consensus
is extremely important for t.he success of
this initiative.

To facilitate an exchangé of Knowledge,
certain National Laboratory personnel may

"be temporarily assigned to Sematech and

U.S. industry personnel may be temporarily
a.s*sxgned to the National Laboratorles
Purpose. :
To establish and conduet & cooperative
government/industry program of research
oh semiconductor manufacturing technolo-
gy and on the practical applications of such
technology. And to apply effectively .the
unique capabilities of the Department of
Energy's National Laboratories in ‘this
effort. . .
- Role of Department QfDefense
Instruct the Secretary of Defense to es-
tablish and conduct a cooperative govern-
ment/industry program of research on serni-

conductor manufacturing technology and
on the practical applica.tions of such tech

nology.
Instruct the Secretary of Defense to con-
sult, advise'and coordinate with the Secre-

‘tary of Energy and other depariments as

the Secreta.ry oi Defense deems nppropri-
ate.

Role of the Depagttzf::nt of Energy s Netional

Provide t.ha.t. itisa cornpatible and essen-
tial part of the Department of Energy, and
hence the Na.tional Laboratories’ mission to
partic]pat,e in research and development
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projects in. advanced semlconductor manu-
facturing techniques in conjunction with
the Department of Defense, Department of
Commeérce, private consortia such as Sema-
tech, universities and others. .

Instruct. the Secretary of Energy to enter
into agreements with Department of De-
fense, industry consortia such as Sematech
and universities working with Sematech to

use the Nationa} Laboratories' expertise to

assist in the research and development- of
advanced semiconductor technology.
Instruct the Secretary of Energy to in-
clude in his annual planning for the Re-
search and Development budget such work
as to encourage developmient of new tech-

‘nology in semiconductors,
Authorize an additional $26 million for dd- -

ditional research snd development in this

area; to acceleraté and compliment ongoing

research and to work in conjunction with
1.8. industry in areas which are essentml to
manufacturing success,

Instruct the Secretary of Defense to mn-
sult, advise, and coordinate with the Secre-
tary of Energy and other heads of appropri-
ate government agencles to insure that the
resotrees existing at the National Laborato-
ries are used to-enhance the semiconductor
manufacturing t,echnology program and to
avoid duplication. )

Work Program for Sematech

.Should follow the Sematech business
plan. Areas to be developed In coaperation
with U.S. industry should include research
and development in such areas as sdvanced
semiconductor manufacturing techniques,
including sub-micron lithography,  deposi-
tion, advanced materials, etching, cleaning
and epitaxy, silicon process integration; new
compound semiconductors and devices that
are the basis for optoelectronics and optical
communications; Test and demonstrate
these techniques on an actual production
line; develop techniques for -adepting the
processes which are proven on the demon-
stration line to provide flexible manufactur-
ing so that the techniques can be applied to
the manufacture of a wide variety of other

“products; create an automated and comput-

er integrated manufacturing pilot emphasiz-
ing flexibility and high-volume, :

Work Program for DOE National Labomto-

ries Parthpatmg in the Semicondcutor :

Initiative

Program shnuld complement t.he Sema.-
tech work program,

‘Research and development in silicon and
compound semiconductors should be per-
formed in cooperation with 7J.8. industry.
Progam should emphasize .advanced semi-
conductor manufacturing technologies in-

cluding: ultra clean processing, processing

technology for ultra high density silicon cir-
cuits, and improved compound semiconduc-
tors and devices, The program may further
include materlals fabrication, -materials
characterization, device design and model-
ing, working with industry to develop new
processing equipment and related activities.
Establishment of the Semiconduclor Manu-

“Jecturing Technology Research Initiative

The Secretary of Energy Is directed to
carry out a cooperative program of research
on semiconductor manufacturing research
technology and on the practical applications
of such technology. (Hereafter referred to
50 a5 to complement the activities of Sema-
tech (a consortinm of semiconductor manu-
facturers, materials manufacturers, a.nd
equipment manufacturers).

Participation of National Laboratories o_f

the Department of Energy

“The Secretary of Energy shall ensure that
the National laboratories participation .in
the lnit.is.tlve does not detra.ct Irom their
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primary mission and that the -laboralorics
participate with  the ‘Department of De-
fense, any consortium, college or university

working with the eonsortium.
The Secretary of Energy shall enter into -

- gsuch agreements with other Federal agen-

cies, with U.S. private industrial or fesearch
organizations, consortias, or with any coi-
lege or university as may be necessary to
provide for the active participation of the
National labs in the Initiative.

~The Iniatitive shall include provisions for
one or more national laboratories to con-
duct R&D activities relating to semiconduc-
tor manufacturing technologies, These ac-
tivities may include R&D on materials fabi-
cation, ‘materials characterization, design
and modeling of devices, and ncw processing
equipment .

Personnel E.rchanges

Yisitations must be an important part of
this program if it is to succeed, therefore,
personnel from the National laboratories,
Sematech, and industry ‘may participate in
temporary assignments. U.8. indusiry or Se-
matech personnel may have femporary as-
sigriments at the National laboratories; and
likewise, Imboratory personnel may have
assigninents with private industry or Sema-
tech on a rotating basis in order to maxi-
mize the exchange of knowledge., However,
this activity sheuld be earried out so as not
to jeoparidize security at the National lab-
oratories :

‘Other Department of Energy Resources )
The Secretary of Energy shall make avail- -

- able to participants in research and develop-

ment projects under the Initiative, re-
sources of the DOE. This provides that par-
ticipants in the Initiative may make use of
DOE facilities, personnel, equipment, serv-

. ices, and other resources to the extent that

the cost of the use of such faclllties is reim-
bursed by the user,

Budgeting for Semiconductor
Manufacturing Technology Research .

The Secretary of Energy shall provide in
his annual budget submission to Congress
by the President, for. programs, projects,
and activities that encourage the develop-
ment of new technology in the field of semi-
conductors. ;

Cost Sharing Agreements

The National laboratory directors are di-
rected to seek cost sharing from private in-
dustry and university participants through
such cost sharing provisions in cooperative
research and development agreements,

Any national laboratory cannot recefve
more than 10 percent of its annuwal budget
from non-appropriated funds, during any
one fiscal year, derived from contracts en-
tered into under the Initiative, unless ap-
proved in advance by the BSecretary of
Energy. This ensures that the aggregate of
cooperative agreement commitments for the .
national laboratories does not grow to be
too large a share of their responsibilities
and detract from the primary mission of the

" laboratory.

The value of a couperative research and .
development sgreement entered into by 2
National laboratory under this Initiative

can not exceed $10,000,000, unless approved

in advance by the The Secretary of Energy.
This creates another limitation on the Labo-
ratory Directors to ensure that these cop-
perative R&D agreements do not get out of

- hand and compete with resources that are

needed for the primary mission. It also pro-

-~ vides DOE with the opportunity to review a

cooperative ‘R&D agreement if it exceeds
the limits set, thereby provlding overslg‘ht
of large dollar projects .
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- Avoidance of Duplicalion
‘The Secretary of Energy shall ensure that
unnecessarily duplicative research s not
performed at the research faeilities, includ-

- ing the National laboratories, that are par-

ticipating in this Initiative.
Additional Consideralions
This Act shall take precedence over any
other Act which would require a dispogition
of rights in intellectual property or treat-
ment of collaborative agreements in a

manner inconsistent with this Act, including

but not necessarily limited to section 152 of

- the Atomic Energy Act of 1954 (42 USC

2182) and Section § of the Federal nonnu-
clear Energy Research and Development
Acat of 1974 (42 USC 5901)

Nothing in this section shall be construed
to limit the DOQE National Laboratories
from performing other semiconductor tech-
noiogy related research and development ar-

" ranged for, or approved by the The Secre-.

tary of Energ¥ or his delegate. In such ac-
tivities under this subsection, the The Sec-
retary of Bnergy is.authorized to seek reim-
bursement from non-governmental funds
such portion of the laboratories’ cost as the
Secretary determines to be appropriate.

Provide that although DOE may promul-
gate regulations, the law shall apply imme-
diately.

Internal Revenue Code Considerations

Provide that cost sharing funds of privale
industry qualify for research and develop-
ment tax credit, .

Provide tax-exempt status for Sematech.

Provide that contributichs of Sematech
shall qualify for the R&D tax credit.

Provide that there is no taxable event
upon the transfer of technology from Sema-
tech to the member companies,

~Antitrust ]

Provide that all activities set forth in this
Act undertaken by private industry shall be
covered by the National Cooperative Re-
search Act.

Provide an expedited review for Sematech

under the National Coopera.twe Research

Act.

TITLE IV-~TECHNOLOGY MANAGEMENT AT THE
DEPARTMENT OF ENERGY NATIONAL LABORATO-
RIES .

Findings

Private industry has great interest in sci-
entific collaboration with the Department
of Energy National laboratories but only, if
ihe present DOE laboratory -contracting
process can be streamlined and intellectusal
property associated with jomt ventures ade-
quately protected.

Management of intellectual property must

be provided to the Directors of the Depart-
ment of Energy National lazboratories to
ensure that they can negotiate with indus-
try to set up cooperative research and devel
opment agreements.

The present DOE policy of disseminating

“computer software publically, via the Na-
" tional Energy Software Center, despite its

commercialization potential, has at times,
benefited foreign companies. There does not
appear to be a timely. consistent review pro-
cedure to ensure that commercializetion po-
tential is considered, when software is devel-
oped under-a DOE eentract or may have in-
volved some DOE funding. '

The Department of Energy National lab-
oratories must be perceived as *user-friend-

. 1¥” in order for industry to seriously consid-

er the laboratories partners for collabora-
tive Research and Development ventures.
The National iaboratories must agressive-
ly seek contact with private industries to
ensure that they recogrize -the - technical
and scientific expertise resident in these
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laboratories, in addition to 'publicizing the

availability of user facilities and technolog;-‘

cal pra}ect.s in process. -

The * National. laboratorles have demon-

strated successes in technology-transter into
the private sector but the effort has been
modest for many reasons. industry has not
been sufficiently Involved with the laborato-
ries: technology transfer was not considered
a significant Jaboratory mission; the labora-
tories were not well versed in industry
market requirements; and industry was not
involved with the laboratories early enough
in the R&D process to direct development
of commercialy viable products. :
"Purpose

In general, to better meet the continuing
responsibility of the Federal government to
ensure the full use of the results of the Na-
tion's Federal investment in research and
development in meeting international ¢om-
petition,

Provide the intellectus) property and con-
tracting tocls necessary to ensure that tech-
nology transfer from the National laborato-

ries to the private sector is enhanced to.

better take advantage of our Research and
Developmerit accomplishments through the
rapid commercialization of marketable prod-
ucts.

Pglicy
-It is the policy of Congress that intellectu-
&l property rights in technology or devices
developed at the National laboratories be
controlled in a manner that promotes the

~use of such technology and devices to im-

prove the competitive advantage of Umted
States industries,

Technology Management al the Department
of Energy Nationel Iabotralories
Lists 13 laboratories which, for purposes
of this title, are defined as Nationsal labora-
tories. The Naval Nuclear Propulsion Reac-
tor laboratories are specifically excluded
from the provisions of this title.

“Subject invention” definition is included.

to ensure that it is ¢lear that this is an in-
vention which is first conceived or reduced
to practice under & contract/funding agree-
ment to operate a National laboratory.

New definitions of ‘technical data” and
“computer software” were developed to
cover technological advances in recording
media and to ensure that all such data is
protectable as intelleetual property, inde-

‘pendent of its form (e.g. engineering draw-

ings, computer printouts, magnetic tape re-
cordiigs, iuser dises, ete.).

The definition of “intellectual property”
was expanded beyond P.L. 99-502 {Federal
Technology Transfer Act of 1986) which
just addressed patents. Trademarks, copy-
rights, trade secrets, and mask works are
also considered significant forms of intellec-
tual property, with commercialization rel-
evance. The ownership of all of these forms
of intellectual property are valuable negoti-
ating factors for the Nationgl laboratory di-
rectors in their negotiation of cooperative
research and development or licensing
agreements. Since, Congress and the States
are empoweréd to enact other forms of in-

tellectual property, these would also be in-

cluded under the definition once otﬁcially
eriacted.

“Laboratory owhed” was included in ‘the
definitions because a number of Depart-

ment of Energy National laboratories are

not considered legal entities.
‘Cooperative Research and Development
Agreements
The Secret.ary of Energsr shall permlt the
National laboratory directors-to enter into

- cooperative - research. and development

agreements with other legal entit:es on

* behalf of the DOE, - - -
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‘Current law, Seclion 2 of the Federal

Technology “Transfer Act of 1986 (P.L. 99-

502) only gives the Government Operated. -
Federal laboratories the authority to ‘enter
into ecooperative R & D agreements. This
provision would allow the Government
Owned, Contractor Operated Federal lab-
oratories (GOCO's) the same authority to
enter into such cooperative mgreements.
This would streamline the current proce-
dures to get DOE a.pprova] of & collabora-
tive agreement, which arelong and cumber-
some. ‘These current. procedures have fre-
quently been eited by private indusiry as a
disincentive for entering into collaboiative
agreements with the National laboratories.

When the value of the cooperative agree-
ment is under $1 million. It is not subjeci to
the approval of the Secretary .cf Energy.
For these small dollar cooperative efforts,
timeliness and lack of red tape are key fac-
tors in industry's willingness to coliaborate
with the nationel laboratories.

When the value of the cooperative agree-
ment is over $1 million but not greater than
$10 millicn, the Secretary of Energy has the
opportunity to disapprove or modify the co-
operative agreement, within a 30-day period
of its presentation to him or her. If the Sec-
retary does not notify the Direcior of the
laboratory concerned withiin this 30-day
period, in writing explaining the reascn for
such modification or disapproval, the agree-
ment is deemed approved. Department of
Energy approval of major cooperative agree-
ments was considered a necessary funciion
related to DOE's oversight responsibility.
The 30-day timeframe was established s0 a5
{0 -be responsive to industry reguirements
and is consistent with: Section 2 of the Ped-
erdl Technology Transfer Act of 1986 (P.L
98-502),

‘The curaulative total of cooperative R &
D agreements for each National laboratory
cannot exceed 10 percent of that laborato-
ry's armual budget. This ensures that thege
cooperative agreements do nct reguire too
large & share of the labs resources.

The Secretary of Energy shall permit the
Director of any National laboratory to nego-
tiate intellectual property licensing agree-
ments for Iaboratory-owned or assigned in-
ventions, technical data or .computer soft-
ware. Current law (F.L. 99-502 Section 2}
provides this authority to Government Op-
erated Federal laboratories, this provision
would expand that authority to Govern-
ment Owned, Contractor Operated lahorats

- ries as well. Moreover, this provision ex-

pands intellectual property licensing to
cover techhical data and computer softwate,
whereas P.L. 99-502 sectton ‘2 only applles to
inventions.

Reason for change: The authority to enter
into cooperative. research and development
agreements end to be able to negotiate intel-
lectual property licensing should be expand-
ed to cover all national laboratories partici-
pating in this research initiative. therefore,
Government  Owned, Contractor QOperated
laboratories should be dncluded  in these
Technology Transfer Act of 1986 provisions,
With respect to expanding intellectual prop-
erty licensing to include technica! data and
computer software as: well as inventions,

" protection of this type of dats is just as sig-

nificant for potential commercialization and -
ensires a participant in a cooperative agree-
ment that -their invesiment is -protected -
from other competitors. The results of & co-
operative research and development agree-
ment couid Include various software pack-
ages, engineering drawings, specifications, -

‘other- tgchnlml data in addltmn to inven-

tions. -
"The ‘Director of the .Nationa] laboratory -
may, under-a co_operat.i:ve research -and de.*
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velopment agreement, accept, retatn, and
use funds, personnel, services, and property
from collaborating partles and provide them
the same, He may also grant in advance to a
collaborating party, inteltectual property li-
censes to inventions, technical data or soft-
ware developed under a cooperative agree-

-ment. To the extent possible, emloyees or

Tormer employees of the National laborato-
ry should be azllowed to participate in com-
mericalization of inventions, technical date

or software that they made while employed

at the Natiohal Iaboratory.
’ Coniract Considerations
The Office of Federal Procurement Pohcy
{OFPP} is suthorized to issue regulations
implementing the National laboratory direc-
tors ability ‘to enter into cooperative re-

-search and development agreements and to

negotiate intellectual property licensing for
laboratory-owned inventions, technical data
and computer software. However, imple-
mentation of these provisions shall take
ff{?ct on the date of enactment of this legis-
ation

The Director of the National laboratory, -

when deciding what cooperatwe agreements
to enter into shall, give special consider-

“ ation to: small business firms; to firms locat-

ed in the United States which agree that in-
ventions, technical data or comuter software
resulting from the cooperative agreement
will be substantially developed and manu-
factured in the United States; and universi-
ties when their participation will contribute
to the purposes of this Title.

Current law: P.L, 99-502 Section 2 and
Title 35 U.S.C. Section 200 only requires
that inventions developed as a result of a co-
operative R & D agreement need be includ-
ed in consideration, whereas this provision
includes technical data and software as well.
Moreover, the National laboratory director
hesides giving preference to small businesses
and business units loeated in the U.S. which
agree to menufacture resulting products in
the U.S., this provision suggests that the de-
velopmentaj Wworks also be performed in the
U.E. This was added to ensure that the U.S.
benefits from the results of these coopera-
tive agreements with respect to internation-
al! competitiveness, jobs in manufacturing,
technological innovation, and research and
development opportunities, The definition
of a U.S. company has become complicated
by various types of ownerships, subsidiary
arrangements, -and the fact that frequently
U.S. companies use foreign 1ocat:ons for

‘manufacturing facilities.

Each National laboratory will maintain a
record of all agreements entered into under
this section.

Patent Ownership and the Considerations of
) Qwnership

All National laboratory contractors would
be provided the same rights to elect title to
inventions developed under federally funded
R & D work, as that provided to universi-
ties, non-profits and small, for profit busi-

ness contractors under current law (Sectlon_

200 et seq. of Title 35 U.S.C.).

The Secretary of Energy can retain the -

title to inventions for exceptional circum-

‘stances under Section 202 (a) ii, Title 35
U.S.C. or because the invention is made

under a funding agreement which includes a
GOCO DOE facility primarily involved in
naval nuclear propulsion or weapons pro-
grams (Section 202 (1) (iv). The title to such
inventions will be retained by the govern-
ment . unless the National Jaboratory in-
volved, requests -title. The Secretary of
Energy has 90 days after the reguest, to
notify the lab of the exceptional eircum-
stances determination or that the invention
is classified or has been designated sensitive
technical -information, otherwise the re-
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guesting National la.boratory -shal! be
“deemed to have elected title.

Technical Dule or Computer Software and
the Conditions of Qwnership

The Secretary of Energy shall permit its
National laboratories to elect ownership of
any intellectual property rights to protect
technical data or computer software, gener-
ated under a DOE contract for operation of
the laboratory, subject to a royalty free Ii-
cense for the U.8. government.

This section provides the Directors of the
. National laboratories, once they -atquire
ownership of the intellectual property, the

ability to establish a trade secret based on
the commerical potential of the technical

- data or software. If public disclosure of this
data is expected to cause substanital harm
-to the commierical application, the laborato-

ry director ean withhold it from the public.
‘This provision would apply to technical data
or software obtained or generated under a
cooperative résearch and . development
agreement, by the National laboratory, or
by the sgency pursuant to such & conpera-
tive agreement.

Current. policy: Software generated under

# DOE contract or involving any DOE fund-

ing, is automatically owned by the Depart-
ment of Energy and routinely turned over

to the National Energy Software Center
(NESC) public code repository. This public

disclosure seftware process is accomplished
without due consideration of commercial po-
tential for U.S, companies.

Reason for change: There have been a
number of instances when foreign compa-
nies have acquired software packages from
NESC, at nominal cost, commercialized this
software and resold it internationally, to in-
clude U.S. compeanies. This section would
ensure that commercialization potential can
be taken into consideration before software
is publically disclosed. Furthermore, the

laboratory directors, in negotiating coopera-’

tive agreements, could provide assurances to
private industry that software or technical
data that they already own, or that is gener-
ated under a cooperative agreement, would

be adequately protected. Otherwise, these’

companies would be hesitant to enter into
such agreements much less risk mvestment
capital to Such & venture. .

In addition, this section s consistent With
paragraph B6 of Executive Order 12591

which states that there should be & uniform

policy permitting Federal contractors to

" retain rights to software, engineering draw-

ings, and other technical data generated by
Federal grants or contracts.

The Office of Federal Procurement Policy
{OQFPP) would be responsible for developing
a standard contract clause for DOE conh-
tracts for operation of the National labora-

tories, providing the laboratory directors

with the authority to own intellectual prop-

erty and therefore to be able to properly

protect it under cooperative agreements.
This further ensures consistency with re-
spect to the rights of all National la.borato-
ries.

Special Rule for Waiver of Govemment
' - License Rights

When the ¢ontractor-operator of any of
the National laboratories elects title to in-
ventions, technical data or software under
the provisions of ths title, the government is

automatically provided with a nonexclusive,.

paid-up Heense to that technology or device.
The Secretary of Energy may waive this li-
cense or other rights reserved in sections
200-204, Title 35, U.S.C.,, when he dster-
mines that the interests of the United
States and general public. will be better
gerved or the objectives of this Tltle better
promoted.
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Reason for change This is a new concept
intended to encourge private industry to de-

- velop products that only the government is

expected to purchase. Technical advances
made at DOE laboratories may require fur-
ther development to bring the advances to
the point of commercialization. It is oiten
sdvantageous from the government view-
point, to call upon private risk capital to
perform the requisite development and mar-
keting. Without intellectual property pro-
tections, however, a competitor may reap re-
wards attributable s market pioneer with-
out commensurate -investment. In some
cases, the government’s reserve license may
be a disincentive to private industry to de-
velop products and services which primarily
address a government market. The reserve
license, rather than saving the government
the cost of royalities, may end up depriving
the government of new products and serv-
ices. (Note that under Section 1498, Title 28
U.S.C., the government may authorize &
competitor {o use -a.patented invention,
leaving the patent holder an action for rea-
sonable compensatlon ] -

Intetlectual Property Contract Provisions

" A Department of Energy contract to opef-
ate a National laboratory shall provide that
royalties or income earned by the National
laboratory as g result of licensing of labora-
tory owned intellectual property rights,
under this Title, shall be used to further the
objectives of this Act. The use of this royal-
ty income would be guided by Section
202(c)(Te}, Title 35, U.S.C. for Governiment
Owned, Contractor Operated facilitles and
by Section 3710¢ {a)1) (B) (i)-(iv), Title 15,
U.8.C. for Government Owned, Government
Operated laboratories. Appropriate use of
royalty income would include:

Laboratory costs to obtain intellectual
property rights in furtherance of the Act;

Costs of procuring patents/licenses/copy-
rights/ete. for subject intellectual property,

payments to authors and inventors, support

of scientific research, development and edu-
cation at the laboratory, furthering scientif-
ic exchange among GOGOQ’s of the agency,
and rewarding of scientific, engineering, and
technical employees of the laboratory.

The management of the inteliectual prap-
erty, including procurement and licensing.
shall be gdministerd by the contractor sm-
ployees at the Nationa.l Iaboratory, instead

of in Washington.

“Current Law: Section 202 ) (7) (C) and
(E) are similar to the proposed section, how-
ever, current law only applies to the non-
profit and small business contractors and
excludes - facilities’ primarily. dedicated to
weapons related and naval nuclea.r propul-
sion programs of DOE.

Reason for Change: ‘These provisions need
to be expanded to cover all National Iabora-
tories participating in this Initiative, there-
fore Government Owned, Contractor Oper-
ated 1abs should be included in these “Bayh-
Dole” provisions. There is Do reason t0 ex-
¢lude them.,

Section b'is a new concept which will
ensutre that the government does not pay
for the Research and Development costs for
technology transfered, along with the intel-
lectual property rights, to a National labora- -
tory -contractor operator who will use the
resulting mya.lty income for. its own benefit
rather than using it to beneﬂt. the Nationa.l
laboratory system., -

. March in Rights ' .

This provision ensures that the inventlon
technical data, or software scquired as 3
result of this Title ‘by the laboratory ¢on-
tractor, is offered to & third party for com-
mercialization purposes, 1f the contractor
has not or is not expected to take effective
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steps, within a reasonable time, to achisve
practical application of the subject inven-
tion, technical data, or computer software,
the Federal agency can require the contrac-
tor to grant a nonexclusive, partially exclu-
sive, or exclusice license to s responsible
third party. )

A third party, for purpose of this section,
is limited to domestic entities located in the
.5, and whose research, development and
manufacturing activities occur substantmny
in the United States.

‘Current law: Section 203, Title 35, U.S.C.
addresses similar march-in rights for the
Federal povernmeni with respect to small
business firms or nonprofit organizations. It
specifies that these rights apply to inven-
tions, but does not mention technical data
or computer software, .

‘Reason for change: Since, the Nationa.l
laboratory contractors are provided title
rights to "inventions, technical data, and

- chmplter software under the provisions of

this title, the Federal government must be
provided comparable rights to over ride
these if the contractor does not effectively
carry out the associated obligations, This
will ensure that technology/devices/soft-
ware do not sit on the sheilf, but are offered
to private industry for commercialization.

The Office of Federal Procurement Policy
would issue’ implementing regulations for
these march-in rights, patterned after Scc-
tion 203, Title 35 U.S.C.

Effective Date

The Title would take effect on the date of
enactment, and would require the Secretary
of Energy to immediately enter into negoti-
alion with the National laboratory contrac-
tors to modify the existing contracts, for
the operation of the National laboratories,
to relect the provisions of this title. This
will ensure that inventions, technical data,
or computer software already in the pipe-
line will be handied expediously according
to this Title.

[From September 1987, Business Month
(formerly Dun's Business Month)l
TecHROLOGY TRANSFER IsN't WORKING
{By Fred V. Guter})

In just a few years, a major new chip-man-
ufzeturing technology called X-ray lithogra-
phy could well become the key to survival in
the semiconductor industry. The guestion
is, who will be the first to develop it?

Japan's Ministry of International Trade
and Industry plans to spend $700 miilion on
the problem this year. Among other things,
it is funding the construction of four spe-
cialized synchrotrons for chipmakers to
produce the X rays essential for rebearch
into the new technology.

In the 1.8, the Department of Energy re-
cently Ii.nished building the nation’'s first
large-scale synchrotron at its Brookhaven
National Laboratory in Upton, New York.
Bat it is & general purpose synchrotron used
by about ninety academic and corporate re-
search groups for a variety of projects. IBM
Corp. is the only company using the syn-
chrotron for X-ray lithography, and its re-
searchers often have to wait in line to use it.
“The IBM people are pretty unhappy with
the schedule,” says William Marcuse, direc-
tor of technelogy transfer at the lab. “They
spend a lot of time twiddling their thumbs.”

The DOE plans to build two more synch-
rotrons for its labs, but neither one wiil be
tajlored to X-ray lithography. And to e
growing number of industry leaders, govern-
ment officials and scientists worried about
thé United State’s flagging competitiveness
in technology, this state of affairs is a vivid
symbol of the inpdequacy of the govern-

© ment’s program for transferring R&D to ln~

dusm’

. CONGRESSIONAL RECORD — SENATE

The feder.al research labs constitute a for-
midable chunk of the nation's pool of talent
and eguipment. The 700-plus labs across the

-country spend more than $18 billion 8 year
‘and employ one sixth of the nation’s re-

search scientists and engineers.

By tradition, the labs d¢isseminate technol- .

ogy to the public and issue licenses for their
published patents to &nyone who wants
them. But. American companies have used
few of the thousands of new patents filed
every vear because they are loath to invest
in & technology their competitors can obtain
easily, It was a.Japanese firm, for example,
that developed solar cells for caleulators
{rom a National Aeronautics and Space Ad-
ministration patent.

Since 1980 the Reagan Administration has

been spearheading an ambitious eampaign -

to make the fruits of the federal research
lebs available to private industry. One re-
sults is new legislation that now allows com-
panies to license exclusive patents owned by
the labs and encourages cooperative R&D
programs for industry. govemment and uni-
versities.

These moves have been weleomed. But no
significant -technological benefits have yet
accrued to industry, and the obstacles to im-

- plementing the transfer of technology now

look so numercus and deeply rooted that it
seems doubtful the government labs will
ever be able to help industry fulfill its re-
search needs. “The new laws are no panacea
for petting technology into private indus-
try,” says William Burkman, director of
physics at AT&T Bell Laboratories. "There

are a lot of stumbling blocks involving the -

kind of priorities the labs have set up.”

The basic problem is that the whole
notion of working with private industry
runs counter to the long-standing mission of
the federal labs to serve the general public.
For the better part of four decades, they
have pursued their own agendas sheltered
from the needs of the marketplace. Federat
researchers have deepened the pool of scien-
tific knowledge and enhanced the nation's
weapons arsenal. Any benefit derived by in-
dustry has been a mere afterthought, -

The need to. keep classified weapons re-
search under wraps has impeded technology
transier in the DOE and the Defense De-
partment. That becomes a formidable bar-

‘rier eonsidering that defepse will account
for 72% of government R&D spending next

yvear, up from 51% in 1980, and that the
Hon's share of the labs belongs t,o those two
departments.

The DOE is particularly hustile to indus-
try-directed research. It has refused to give
its labs muthority to license patents to com-
panies—a step that industry considers cru-
cial for making the technology accessible,
The department’s policy of reviewing every
application for a patent license case-by-case,
industry complains, is too much trouble and
takes too long—anywhere from six months
to several years—to pass through the laby-
rinth of DOE bureaucracy.

This procedure discourages companies
from using the labs as a resource. Lee M.
Rivers, who recently.left the White House
Office of Science and Technology Policy to
represent the Federal Laboratory Consorti-
um in Washington, says he is "up to my eye-

balls” trying to get industry to take the labs

serjously. “If a businessman has to take four
months to figure out what he needs to do
and then has to g0 through six 1ayers of bu-
resucracy in Washington, that's going to be
tough,” he notes.

DOE officials ‘insist they are proceeding
with caution only until they learn more

.about technoloey transfer and promise to

streamline the walver process .down to-six
months -or so, Critics say they are stalling.

And Bryan Siebert, DOE director of inter.
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nattonal -security, -admits, “I wounld err.on

the side of reviewing practically everything.

even if it involves delays.”

In fact, when Congress passed legisiation
in 1984 allowing universities and nonprofit
organizations that operate DOE labs to li-
cense patents, the department tried to nulli-
fy the law by claiming that national securi-
ty and nuclear nonproliferation took prece-
dence. Its position led to an executive order
by President Reagan last spring restrieting
the DOE's discretion to withhold patent li-
censes. -

Regulations also limit the amount of
money the DOE labs can spend on research
for outside organizations to 20% of their
budgets, with ‘most of that going to other
government ‘labs. And no company can do
research at a DOE lab if eomparable facili-
ties can be obtained elsewhere. Emphasizing
the DOE's stand, Antoineite G. Joseph, di-
rector of field operations management, says.
“People argue that there is this technglogy
sitting on the shelf and that if you have a

‘uniform technology transfer policy, the gov-

ernment can make it all available in one fell
swoop. Well, it can't. The national defense

‘mission {s more important than the techriol-

ogy transfer mission.”

The Defense Department has its own bu-
reaucratic problems, but it has been more
flexible in issuing licenses. For years, the
DOD has allowed the companies it does
business with to commercializé at no cost
the patented technology they -develop.
These relationships. however, have existed
primarily within the close-knit community
of government contractors working on clas-
sified projects. “Everything done {n the labs
is documented and made available to people
with the appropriate clearances,’” says
Frank Sobieszezyk, chief of the DOD re-
search program office, “The labs will call in
defense contracters and give them a .dog-
and-pony show.” Because of its fear of
leaks, the DOD is reluctant to enter into co-
operative R&D agreements with other com-
panies. )

In addition o the problem of classified
R&D, identifying promising new technol-
ogles for industry to exploit is o monumen-
tal task. Corporate R&D eXecutives have
largely ignored what gooes -on in the labs,
viewing them as irrelevant and inaccessible,
Reluctant to deal with the bureaucracy,
they are unaware of helpful research buried
within multimillion-dollar programs,

At the same time, most federal labs lack
the staif necessary to sift through the enor-
mous number of projects, ferret put the
good ideas and target them for specific in-
dustries or companies. "There’s a lot of re-
search going on at the labs.” says President
A. Sidney Alpert of University Patents Inc.,
which sells university-ouned patents. to in-
dustry. “If they put enough manpower on
it, there could be some good inventions. But
you won't find them the way the labs are
going about it."”

It does not help that lab researchers must
depend on their technology transfer special-
ists -to explain their innovations to.corpo-
rate ‘R&D people. These specialists are in
short supply—only one DOD lab has one,
for instance—and they are a harried lot
with responsibility for hundreds of dxfferent
projects. -

As !ntermedtaries, they 2150 are oné more
roadblock for industry, Hillard - Williams,
vice president for technology at Monsanto
Corp., says that government tech transfer
peoble lack experience in getting technology
out to industry. John D. Hale, vice president
for research at Kerr-McGee Corp., :com-
ments: *“We have enough trouble transfer- -
ring technology -out of our-own lab, How are
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we going to keep up- with the technolo:,s
-coming from the federal jabs?" ’

Even if Industry ‘had free sccess to the
technology ‘at the labs, raw reseerch re-
quires considerable development before il’is
applicable to new products, and much more

“iinput from :the ‘ijgbs—information -about

‘manufacturing processes, the expertise and

judgment of the original researchers, and so

Hforth—is needed by -4 company planning to
-adopt & technology. “The basic .research &t
-DOE labs is one levelless practical than the

stuff that is done at universities, which Isn’t
very :practical” ,says University . Patents’

Alpert.
The lahs have limlbed resources to devole

" 1o the kinds -of cooperative R&D programs

that wouid help industry absorb basic re-

.search. And they have had frouble attract-

Jing financial support from industry because
they lack the suthority to isssue paténts in
return for funds.

‘Companies are also put off by the govern—
ment's inflexibility in negotiating coopera-
tive research agreements. The agreements

“are often written like procurement con-

tracts, with specific deadlines scheduled
years in advance. Such tight schedules Iead
‘to misunderstandings when ‘the research
doesh't pan out the way it was originally
planned. “Federal people don't speak the
‘same language,” says Monsanto's Williams.
““Fhings get complicated, and mdustry tends
to just give up.”

Amid this bleak picture, there are a few
Thopeful signs, PayoIf from exclusive patent-
ing. for instance, is evident in Oak Ridge,
Tennessee, where a dozen or so companies
have sprung up te develop producis—heat-
resistant diesel engines, high-strength cut-
ting tools and more—based on patent 1i-
censes granted by the DOE lab there.

“A kind of magic has set in,"” says Willlam
W. Carpenter, vice president for technology
applications at Martin Marietta Energy Sys-
‘tems, which runs the lab for the DOE and
agegressively pushed the patents through its
licensing process. “In.Qak Ridge, houses are
-selling, school enrollment is up for the first

"time in twenty years, a new missiie plant

has gone up. A -great deal of that is due to
our technology transfer program.”

Inside the labs as. well. there is some
-movement afoot to open the door. Eugene
K. Stark, an engineer at DOE's Los Alamos
National Laboratory, is one of & new genera-
tion of government researchers who now
sees .& unigue opportunity to get the iabs
into the mainstream of technology. .

In his spare time, Stark is chairman of the
Federal Laboratory Consortium for Tech-
nology Transfer, an ad hoc government and
industry group that is promoting technelo-
gy sharing, “We can't wait ten more years to
‘break down. the institutional barriers to
technology trahsfer,” Stark says. “We're en-
tering & period of restructuring in science
and technology institutions. Whatever new
relationships develop as a result of interna-
tional competition will take place in the
next three-to-five years. If the labs move
slowly, they will become irrelevant.”

Groundwork also has been laid for several
cooperative apgreements between Industry
‘and the labs. The Army's Electronics Tech-
nology and Devices Laboratory in New
Jersey is setting up a consortium with sever-
al electronics firms to develop flat-panel dis-
play screens, ‘And the DOE's Argonne Na-
‘tional Lahoratory and the University of Chi-
‘cago are currently negotiating with compa-
nies to dosuperconductor research. .

‘Meanwhile, the Defense Department is
funding & study on bullding 8 synchrotron
devoted exclustvely to semiconductor re.
search. And 4t ‘the DOE's conference on su-
perconductivity ladt July, President Reagan
proposed 1 “governmentssponsored *'Super-
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conductivity Initiative,” whlch would in-_
~clude, among other things, increased spend-

ing by the labs. In addition, DOD proposes
spending $150 million over three years to
apply superconductivity research to mitltary
‘ships and weapons.

‘How all the money is. spent—v.het,her in-
dustry gets to sel at least part of the re-
search agenda—may be the first reaj test of
the technology transfer laws and thc na-
tion's resolve.

['THE SEMICONDUCTCR INDUSTRY AND THE

. NaTIONAL LABORATORIES
{Par{ of a National Strategy}
EXECUTIVE SUMMARY

Accordlng to a recent report by the De.
fense Stience Board, leadership in 19 of 25
key products and processes in-the semicon-
ductor industry ‘has been lost to Japan -and
the relative position of U.8. producers ‘is
‘continuing to decline.! One response to this
.competitive challenge is to increase the U.S,
-semiconductor industry’s efficiency through
shared and collaborative research efforts.
iBxisting ‘industry cooperatives, such as the
Semiconductor ‘Research  -Corporation
48RC) and the Microelectronics and Com-
puter Corporation (MCC), are proving the
feasibility and effectiveness of collaborative
research efforts. As an adjunct to industry
collaboration, -should -other mnational re-
sources. such as the nationsdl laboratories of
‘the U.B. Department of Energy (DOE), be
‘mobilized to leverpge facilities, capabilities,
-and results-on a nationsl level?

‘To begin to answer this question and to
determine the potential value, role, and con-
‘tributions of the national laboratories in ad-
dressing the problems of the semiconductor
industry, the Nzational Research ‘Council
held g workshop on February 24, 1987. The
workshop -assembled representatives Irom
the semiconductor industry, the national
laboratories, federal agencies, and Congress
to determine how cooperation between the

laboratories and industry might take place -
“within the context -of a broader nationdl

action program.

A variety of issues related to the competi-
tiveness of the semi-conductor industry was
discussed at the workshop. The participants
agreed that the current problems of the
semiconductor industry represent a national
crisis that requires a coherent national
action program in response. To summarize
the discussion, workshop participants reeog-
nized that little progress is Hkely without a
-consenstis on the shert- and long-term com-
petitive goals of the U.8. sermconductor in-

_dustry.

Once these goals are ldentlfxed a national
strategy to achieve them must be developed
‘that would address Issues such 8s the role of
government, the ‘extent of cooperation
versus -competition appropriate for a
healthy industry in the future, appropriate
research foci, effective use of resources cut-
side of the industry, and mechanisms for
achieving cooperation and synergism among
partieipants in this national strategy. The
workshop ‘participants raised the idea that
ah prganization or advisory commitiee with
representatives from ‘the semiconductor
manufacturers, their suppliers and custom-
ers, government, and universities might be
formed to provide the necessary leadership
to ‘build consensus and devise an eifective
national strategy.

‘In disciissing the elements of an effective
nationsdl strategy, the workshop partici-
pants agreed that it should combine and co-
-ordinate the resources of the semiconductor

‘Industry and the federal government in a

‘cooperative ‘effort. to restore competitive-
ness. There was & consensus that the facili-
ties and expertise availabie at the DOE's na-
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tional labomtorles are. mlu'm:e FESOUXCES
that should be used-to.sugment. the re-
-search capab:lmes of xndustrv and ‘the “uni-
versities.

To facllitate greater roopemtion between
the national laboratories #nd the .semicon-
ductor -industry, sevnral :puggestions - were
made.

A dialogue hebween ‘the semiconductor in-
dust,r_v and the national laboratories should
be .initiated and formalized to ldentify. ap-
propriate research:projects and to-negotiate
pragmatic scolutions to .issues .like duta
Aaccess, ownership: and .publication .rights,
cost sharing, -scheduling. and technology
‘trans{er mechanisms. Existing collaborative
research efforts could serve as models.

A standing advisory council with repre-
sentatives from industry.and the various na-
tional laborateries could be formed to facili-

" tate this dialogue and to. serve as-a :forum

for the discussion ‘of dssues. Such & -council
reould.develop .a broad agreement .on .the ge-
neric issues-involved in cooperation-and co-
ordinate the overall .cooperative -effort,
thereby facilitating agreements -oh specific
-research projects that are likely to be nego-
‘tiated ‘between individual laboratories -and
interested companies.

There are opportunities for the nal.lonal
Jdaboratories to -continue existing projects
.and to initiate .new research that would .be
Jbeneficial to -the -industry. However, fo
:maximize the efiectiveness of this research,
the ‘mission:of .the lauboratories needs to be
expanded to -include research -in -semicon-
ductor-releted science and technology. Addl-
tional funding will also be needed 10 provide
the laboratories with sufficient resources to
.make an effective contribution to the long-
ferm .competitiveness -of the semiconductor
industry. The workshop attendees believed
that these two issues—a broadened mission
and increased funding—need to .be ad-
dressed in DOE's budget process s quicl.l.v
as possible. '

There was vroad agreement at the work-
.shop that the fedexal govemment 1in gener-
&l, and the national Jaboratories in particu-
lar, have:a role to play ‘in restoring U.S.
eompetitiveness -in -semiconductors. If the
industry can articulate specific areas of ge-
neric research that conform to the capabili-
ties of the national Imboratories, .and the
Iaboratories can adjust their operafions and
:mobilize their resourees to address those re-
search areas, ‘the potential contribution -of
the national laboratories for future industry
competitiveness can be reslized.

Smmonnucrox REsEARCH CORP.
Seplember 21, 1987
‘Hon. PETE V. Dom:mcx.
{1.S. Senate,
Washinglon, DC.

'DEAR, .SENATOR Domxc( The Semlcon‘
ductor Research Corporation :strongly sup-
;ports “The Department of Energy National
Laboratory Cooperative Research Initiatives
Act” (S.1480). The National Laboratories of
the Department of Energy are a major na-
tional resource. They should be given a mis-
sion to participate in research .en advanced
semiconductor manufacturing :technology,
so vital to the nationalsecurity and econom-
iciinterests of the United States. We believe
that your bill S. iqso would accomplish
this purpose.

The semlconductor Andustry -has recog—
nized the desirability of a.role for the na-
tional labs in:SEMATECH, -a private sector-
driven consortium composed .of major U.S.
_semiconductor manufacturers in partner-
ship with .government. The .industry .has
proposed -& mechanism for g laboratory/in-
‘dustry partnership in.its business plan .for
SEMATECH We envlsage that the research
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of the national labs in this area should be
designed to complement the overall SEMA-
TECH work program,

The joint planning workshops sponsored
by the National Academy of Sciences in
February and May put into motion the first
steps toward matching the semiconductor
industry’s and the national labs' R&D ef-
forts. Collaboration on the specific techno-
logical objectives of each national laborato-
7y with industry will continue to be ex-
plored and ldentified as a result of future
workshops to be sponsored by the SEMA-
TECH consortium.

We envisage that the Secretary of Energy
would be part of a “National Advisory Com-
mittee on Semiconductor Research and De-
velopment” composed of government and
private sector members. The committee

~would provide a focal point for coordinating,

devising and implementing an effective na-
tional strategy for semiconductors. Indeed,
if the the national 1abs are to provide bene-
ficial support to SEMATECH, more coordi-

‘nated programs between the Iabs and SE-

MATECH will be necessary,

We believe that in developing technology
roadmaps for SEMATECH, those programs
involving the labs would eliminate duplica-
tion of efforts. However, the urgency of the

‘problem demands a change in the nature .

and pace of the research pursued. Neediess
to say, mobilizing the national labs in co-
ordination and collaboration with industry
efforts requires the immediate attention of
federal policymakers in order that such ef-
forts can provide timely answers.

In establishing a National Laboratory Co-
operative Research Initiative, the bill would
make a number of recommendations in an-

ticipation of the formation of résearch con-

sortium stuch as SEMATECH, Since SEMA-
TECH was established in May, 1987, we

-have a few recommendations that could im-
prove the proposal. We believe: (1) The legis-

lation should specify ecordinating the re-
search of the national labs under this initia-
tive with the semiconductor industry’s new

‘Ré&D consortium, SEMATECH. (2) The leg-

islation should clarify that any funds ex-
pended by the Department of Energy on
such projects would be in addition to the
funds expended on SEMATECH by the De-

- partment of Defense. We do not view a na-

tional labs’ semiconductor research initia-
tive as an alternative to DoD efforts, and do
not anticipate that such an effort should
result in a substitution or dilution of the
Defense Department’s funding level for SE-
MATECH oi $100 million per year for the
next five fiscal years. (3) Finally, we believe
that DOE should fully fund the research of
the national labs, and that the proposed
cost sharing arrangements with industry in
this ease would not be necessary.

We strongly support 8. 1480 and federal
funding in the Energy Department’s Budget
for the National. Laboratories to conduct
semiconductor manufacturing researeh in
coordination with SEMATECH. We firmly
believe that a coalition of SEMATECH and
the hational labs would strengther the
future competitweness of the semiconduc-
tor industry.

Sincerely yours. .
. LARRY W. Smmr
Pregident.
Nzw SUPERCONDUCTORS MAY HavE &
SIGNIPICANT ECONOMIC IMPACT
(By Alan M. Wolsky, Edward J. Daniels a.nd
Raobert P, Giese) -

Economics essentially concerns the com-
petition between different ways of doing
things. In the field of superconductivity, the
competitors a¥e normsl conductors (copper,
for example), low-temperature siperconduc-
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tors (niobium-tin}, and the new high-tem-
perature superconduct,ors (copper-oxide ce-
ramies), = .

Superconductors carry e]ectncal current
with almost no loss. Thus, they offer many
benefits compared to econventional condue-
tors, which waste energy by resisting cur-
rent flow. Recently discovered high-temper-
ature superconductors use cheaper, more ef-
ficient cooling systems than their low-tem-

‘perature counterparts.

The new materials might have signiffcant
economic impact on medical imaging, indus-

-tries using magnetic separations, and the de-

velopment of advanced energy sources.
They would increase the efficiency of gen-
erators and motors, and enhance develop-

ment of desktop supercomputers, levitated™

trains and nnderground electrical transmis-
sion lines.

The technology eva.lua.tions group at Ar-
gonne National Laboratory is spearheading

-8 muitilaboratory study for the Department

of Energy to evaluate the economic promise
of high-temperature superconductors and
eXamine potentisl limitations. If present
problems can be solved, we believe the new
materials will cut capital and operating
costs in numerous industries and even
spawn new technologies. )
Superconductlvity is influence#t by three
interrelated properties: temperature, mag-
netie field and current density. Transitional
superconductors, such &8s niobium-tin, lose
all resistance to electricity when cooled to
about 18 Kelvin (minus 427 degrees Fahren-
heit). The total cost of refrigerating these
materials is formidable. Capital is required

- to buy refrigeration equipment and thermal

insulation, which slows the rate at which
outside heat reaches the superconductors.
Operating costs pay for liquid helium ($11
per gallon) and for the energy needed to
remave heat that penetrates the insulation,

In comparison, copper-oxide ceramics
become superconducting at about 90 K
(~297 F). This eritical temperature (T.) re-
duces refrigeration costs In twe ways. First,

less insulation is needed because heat trans-

fer is much slower at warmer temperatures.
Second, liguid nitrogen (22 cents per gallon)
can be used s the coolant.

For example, magnetic resonance imaging
uses a large superconducting magnet cooled
to sbout 4 K (452 F), The capital costs for
insulation is around $1i00,000, rnd liguid
helium costs about $30,009 per year. If the
magnet conld be maintained at 77 K (~-321
F) instead, insulation costs would be cut to
only $50,000—a 50-percent savings. Cooling
with ligquid nitrogen would reduce refriger-
ant costs to $3,000 annually—an even more
dramatic savings of 80 percent.

Magnetic field strength also affects super-
conductivity. If the magnetic field Is tco

© strong, superconductivity is lost. The new

materials appear to maintain superconducti-
vity field strengths than current supercon-
ductors. This might lead to practical, light-

weight electromagnets with stronger mag-

netic fields. If the magnetic field is too
strong, however, it ¢an cause enough me-
chanical stress to pull apart the magnet,

This may restrict potential uses of large su-’_

perconducting electromagnets.:

The mejor limiting factor, however, for
commercial applications of high-T. super-
econductors is current density—the new ma-
terials simply do not carry encugh electrici-
ty to be useful on a large seale. Critieal cur-
rent density measures how much current
the material can carry before losing super-
conductivity.

Most applications have an operating cur-
rent density—which is lower than critical
current density—egreater than 10,000 am-
peres per square centimeter (A/emt). This
is 10 to 100 times higher than critical cur-
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rent ‘densities measured thus far in .wires

and tapes made from ceramic superconduc-
tors. However, single erystals and thin films
have demonstrated current densities greater

- than-1 million A/em?,

The popular press has focused on critical
temperature, but current density is more
important to the engineer and economist
for several reasons:

Size and weight, As current density rises, -
the required size and weight of the super-
conducting magnet falls. Smaller, lighter

‘magnets would reduce.costs for supporting

structures and increase payloads for levitat-
ed vehicles.

Flexibility. Higher current density ailows
the superconductor to be thinner, which in-
creases flexibility. This means the material
is more easily wound in the form or wire or
{ape. Improved flexibility also makes the

material more reliable and durable, -

Cost of raw materials. Smaller supereon-
ductors are less exXpensive to manurfacture.

High current density would make high-T
superconductors invaluable in energy pro-
duction, magnetic separations and other in-

dustries that use powerful electromagnets,

Conventional electromagnets are large,
heavy, and reguire large amounts of elec-
tricity. They have an iron cere, which
strengihens the mapnetic field generated by
copper coils. Bul iron makes the magnet
heavier and limits lts uses. If high-T super-
conducting coil could carry more current,
the iron core could be eliminated, making

" the magnet smaller and lighter. Such &

magnet would eut elecmc hills by 75 to 80
percent.

Several other properties of the new mate-
rials also affect their economic potential.
One consideration is their ability to bond
with other materials, which would improve
strength and reliability. A brittle supercon-
ducitng wire couid be sheathed in metal for
protection and strength. The metzl would
also act as & shunt for current ﬂow in case
superconductivity is lost.

Chemical stability is anocther import.ant
factor. The new materisls are prone to lose

-oxygen and thus their superconductivity.

Finally, contrary to popular belief, saper-
conductors do not necessarily transmit elec-
tricity entirely without loss. Actual energy
savings depend on whether direct current

ADC) or slternating current (AC) Is used.

Direct current, which: moves in a constant
direviion, clrculates without oss in super-
conductors and creates steady magnetic
fields. Alternatirig current reverses direction
at Tegular intervals, - which causes small
amounts of electricity:to be lost even in su-
perconductors. Unfortunately, our electrical
infrastructure uses AC, because in normal
conductors is loses less energy than DC. -

Still superconductors with favorable prop-
erties would have profitable applications in
many industries, including electronics, com-
munications, 'transport.a.tion and medical
diagnostics. - .

In energy production and st,orage. both

_ut,ﬂlties and consumers will save money.

Utilities suffer losses during the generation,

-transmission and distribution of electricity.

A typical AC generator is §8.5 percent effi-
cient in producing electricity, and 95 per-
cent of this power reaches consumers.
High-T, superconductivity might improve
those figures. Superconducting AC genera-

‘tors and power transformers.would both

‘have operating efficiencies greater than 99.7

- percent. -This .improvement may sound

small, since generators are already 8.5 per-
cent efficient, but it would cut energy losses
by about 80 percent. On a large scale, this
could produce substantial savings—up to 60
percent over conventional units. T
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underground superconducing transmission
lines. Such lines might lose less than the 1
percent of electrieity per 100 miles lost by
conventional aerfal lines, but they will not
make them obsolete. Air provides “free”
cooling and electrical insulation, and string-
ing lines overhead is far Jess expensive than
digging trenches to hide them underground.

But aerial lines have problems with aes-
theti¢s and potential health risks that may
cause underground transmission lines to

- become a viable alternative. If this occurs,

high-T superconducting lines might save 40
percent over  conventional undergronngd
lines, which experience Energy loses of
nearly 4 percent.

- Superconducting magnetic energy storage
(SMES)-—huge magnets ‘that can store elec-
tricity indefinitely without logs—could in-
crease effective generating capacity by 15

percent or -more. High-T superconductors -

would reduce the capital cost by § to 8 per-
cent, compared to low-T systems. These sav-
ings might make SMES competitive with
gas-fired plants in providing -electricity for
peak consumption. SMES also might enable
solar energy to displace natural gas in the
production of electricity, although .corl and
nuclear power will. continue to dominate.
On the consumer's side of the -meter,
high-T superconductors would increase the
efficiency of motors, while -cutting their
costs about 25 percent. Approximaiely 64
percent of all electrical power is used in
motors, which have efficiencies ranging

from 78 to 85 percent. Large motors would -

benefit most from superconductivity—de-
spite their 95-percent efficiency—for two
reasons. First, large mofors use substantial
amounts of electricity, so small increases in
efficiency can still yield substantial cost sav-
ings. Second, compared to small motors,
large super-conducting motors would need
less refrigeration per horsepower of output.

As we have mentioned, the health indus-

try and-its clients—us—would benefii by ap-

plying high-T superconductors to magnetic
resonance imaging {MRI). Doctors diagnose
disease with the powerful magnetic field
generated by the ¢ylindrical superconduct-
ing magnet, which ‘is about 3 feet in inside
diameter and 7 feet long.

-Installed cost of an MRI machine is about
$2:25 million, of which $400,000 is for the
magnet itself. The additional money is spent
on electronics and construction required to
house the 35-ton machine. Lighter magnets
and liguid-nitrogen cooling systems would
reduce capital and operating expenses, sav-
ings ‘patients up to 10 percent over current
MRI costs. The machines would also be
more portable, allowing truck-mounted MRI
units . to . visits hospitals and clinics that
cannot afford machines of their own.

But the most valuable economic effect to
MRI may come from another direction en-
tirely. High-T superconductors may increase
the tisusble dismeter of the magnet—the
hollow ares where the patient fits—by 6
inches. This space is presently taken up by
cooling equipment and insulation. Enlarging
the diameter .from 18 tc 24 inches would
allow the machine’s use on the 5 percent of
the population who currently cannot fit
inside. The economic gain becomes even
greater when.the lengthened productive life
of treated patients:is considered.

High-speed ‘trains are a. freguently dis-
cussed application -of high-T superconduc-
tors. Such trains.are being considered for a
dozen routes within the United States. The
new .superconductors sill not significantly
cut total.capital costs of magnetic levitation
systems, .because. present designs allocate
only gbout 1-pereent.of capital cost to levi-
tating magnets. But if the new materials op-
erate .eiﬁclently at 97K, they- maey Dbrovide
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“ Efficiency is not the anéwer, howm. er, for the ease of operation and improved system

reliability that will make superconducting

‘magnetic levitation systems -the preferred
-choice among high-speed rail technologies. -

MRI :and- levitated -irains highlight the
economic subtleties  of new fechnology,
which are not always:revealed by losking at
energy usage or dollar signs., Again and
again, when we look at applications, there

will ‘he benefits difficult to foresee on. a

straight energy basis,

‘Magnetic separations are anuther area
where high-T:supercenductors could reduce
operating and maintenance costs, The paper

industry .uses .electromagnets to separate

the impurity -titanium from keolin, which
hrightens paper. In‘the steel industry, mag-
nets remove recyclable iron scrap from
sludge and wastewater. Iron impurities
picked up from pipes are removed from food
and-drugs.

High-T superconducting . magnets may
offer several advaniages—reduced weight,
higher throughput, smaller floor space—

over :cohventional electromagnets, in addi-

tion to an 80-percent reduction in power
consumption. . High-T supercondictors
would save 15.or 20 percent, respectively, in
capital cost over .conventional or low-T' .sys-
tems.

Magnets made from the new materials
might-.also be applied to other industrial
processes, such as msterials -handling and
fabrication, gas-phase separations and water
treatment.

High-T" snperconducmrs have the poten-
tial for enormous economic impact. Before
their- true economic potential can be real-
ized, however, we must discover their ther-
mal, eleetrical and mechanical properiies

‘and develop methods of manufacturing the

¢ceramics reliably.

An immediate concern is that the new su-
perconductors do not carry enough current.
This is the major hmxtmg factor from an
economie point of view, because hlgher cur-
rent density translates 'into less weight and
smaller size. Current density must be in-
creased 1,000 to 10,000 times before the ma-
terials will carry enough electricity to
reduce magnet size and weight and compete
effectively with conventional eonductors on
a large-scale basis.

If these problems can be overcome, high-T
superconductors may live up to the expecta-
tions aroused by recalling the transistor and
the laser. In short, they could change the
way we live.

Los ALamos UNVEILS SUPERCONDUCTIVITY

- BREAXKTHROUGH

Los Avsmos, NM, Feb, 24, 1988—A star-
tling discovery at Los Alamos National Lab-
oratory may revolutionize how sclentists re-
search why certain materials conduct. elec'
tricity.

‘A team led by chemist Kevin Ott has dis-
covered that a changein the type of oxygen
isotopes used in a superconducting material

_can dramatically affect at what temperature

the material will conduct electricity.

“The results were so surprising that st
first it ‘was almost scary,” said Ott, of the
Lab's Chemical and Laser Sciences Division.
“¥You ask yourself, is there something wrong

with the experiment sampleg?”

JOtt's research revealed that lynthesizmg
certain -oxygen isotopes with “heavier”

oxygen caused the material to conduct elec-
‘tricity at-a much lower temperature. ’

Ott's experiments substituted oxygen-16—
the typeé of oxygen that comprises most of
Earth’s atmosphere—with oxygen-18, an
oxygen isotope with two -more neutn'ons,

‘making it.heavier.

‘Neutrons -are eleetrjeally neutra.‘l .subato-

~mic particles, .-
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~OtUs oxygen substitiition caused & drop in
the “critical temperature”—or temperature

a! which .a material becemes superconduct-
ing—of 33 degrees Kelvin, or -about 60 de-
grees Fahrenheit.,

The experiments :caused” the materlal 30
begin conducting -eleotricity at 59 degrees
Kelvin, or 356 - degrees helow ‘zero Fahren-
heit. :

The superconducting THCE hs.s scientists
from around the world scrambling to unlock
the ‘mysteries of why certain snaterials,
when cooled to extremely low temperatures,
allow electricity to freely flow threugh
them.

‘The matertal’ synt.hesized by Ott for ‘the
Los Alamos -experiments -was -comprised of
metals used in previous superconducting ex-
periments: yttrium, barium and copper.

The compound was ‘interconnected with

. oXygen atoms to hold it together.

" “I believe the key to our sucgess was.that
when we built the lattices, we did not use'a
gas-phase exchange process,” said Ott, «
‘That process, previously used in-other su-
perconducting experiments, involves placing
the compound in an enriched oxygen atmos-
phere, which .ellows the -isotopic oxygen
atoms to -diffuse around .and replace -t.he

‘patural oxyeen in the compound.

“In our experiments, we started "fmm
scratch,” he sald. “We dissolved the metals
in oxygen-18 nitric acid and then processed
them into a material contalmng heavier

‘oXyeen isotopes.”

Placing the oxygen with the metalsin the
material from ‘the beginning assured ‘the
oxygen was thoroughly integrated through-
out the compound. ‘Gas-phase exchange
allows less.of the oxygen atoms to permeate
the material,

“It's the dlfference between having the
oxveen isotopes in 94 to 96 percent of the
material and having it in less than 80 per-

-cent,” sald Ott. “I think that high level of

oxygen distributed throughout the laitice
was the key difference in the success of our
experiments,”

The Los Alamos team anticipated that the
oxyvegen-isotope -exchange would cause &
slight shift in the compmmd s cntlcal tem-
perature.

- “We thought it would be subtle ‘in ‘the
range of half a degree,” said Ott. “When it
resulted in a 33 degree (XKelvin) shift, we
were worried at first that we had done

) something wrong when ‘we produced the

.ha.uu.ucc

“Ott affirmed the dxscovery by preparing
gix more samples with oxygen-18 and ex-
perimenting with them. He also experiment-
ed with oxygen-17 samples to verify his re-
sults.

- “After the oxygen—l'? experiments, we
were convinced that we were on to some- -
thing very interesting.” he sald. .

Ore goal of the worldwide superconducti—
vity race is to find materials that will reach
the point of superconductivity- as near
room-temperature as possible, -

While the Los Alamos experiments illus-
‘trate & drop in superconductivity tempera-
ture, not an increase, ‘the isotope-exchange
results will advance ithe understanding of
superconductivity materials. .

“Our resulis are dikely to chs.nge lhe
physies theory on what ca.uses supercondue-
tivity," said Ott.

“Thiswasa perfect. exa.mple of what. close
collaboration can .do.” he sald. “Chemists,
solid state physicists and material scientists
all worked together.closely on this effort.” -

Said Ott: “The project’s success also was
made possible by the fact that Los Alamos is
one of only .2 handful -of facilities in -the

world that can .séparate .oxygen . isotopes,
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This capabilily made our 1sotopic synlhesxs

_possible.”

Collaborating with- Ott on the experi-
ments were James L. Smith and James P.
Smith, both of the Lab's Center for Materi-
als Science; Jeffrey Willis, Robert Aiken,
Ballard Pierce and Joe Thompson, all of the
Condensed Matier and Thermal Physics
Group: and Bill Hutchinson of the Analyti-
cal Chemistry. Group.

Also collaborating: George Kwei of the
Physical Chemistry' Group; and Eduardo
Garcia, Maxwell Goldblatt and Thomas
Walker, all of the Isotope and Structura.l
Chemistry Group.

Los Alamos National Laboratory 1s operat-
£d by the University of California for the
Department of Energy.

NEw Pnom:ss IsPROVES SEmcommcmR

" - PABRICATION TECHNOLOGY

ALBUQUERQUE,  NM.—Researchérs at
Sandia National Laboratories have devel-
oped a2 new technigue that promises to im-
prove control of compound semiconductor
fabrication technology. Called ion-damage-
controlled photochemical dry etching, it
uses accelerated lons to change the electron-
ic behavior of selected. areas on a sémicon-
ductor so the areas act as a “mask’ for sub-
sequent photochemical etching.

Because this mask becomes part of the
semiconductor wafer, it tannot slip or
change position during fabrication, 8s can
happen with conventional photolithogra-
phic technologies. S8ince ion implantation is
an essential processing step for many de-
vices, using the new technique as an integral
part -of that processing should reduce the
number of steps needed to prepare compli-
cated circuits. This could save processmg
time and money,

The new process is the result of 2 group
effort involving Sandians Carol 1. H. Ashby,
David E. Myors, and Frederick L. Vook.
“The exciting thing ebout it is the control it
gives you for device fabrication,” says
Myers. The process is an advancerent of
the basie dry photochemical etching tech-
nique developed at Sandia several years ago
by Ashby and James Dishman.

In conventional semiconductor fabrication
techniques, a thin wafer is covered with a
mask patterned with a protective material
(photoresist), then exposed.to a reactive
chemical for etching. Where there is a open-
ing in the mask, the chemicals etch out a
corresponding . shape, such as a pit or
groove. -

Complex integtated circuits reqmre multi-
ple masks and multiple etchings, Because it
is difficult to get perfect alignment between
masks and the structures already etched in
the wafer, each stubsequent masking and
etching step increases the risks that a mask
will not precisely match the existing pat-
tern. This could result in degraded perform-
ance for the integrated circuit,

The new Sandia etching technique re-
duces the need for multiple masks by ex-
ploiting the chemical effects of an initial
ion implantation, as is typically performed
to provide localized doping of a wafer. An
ion encountering a semiconductor surface

~will damage the material, thereby producing

traps for “free carriers”—free electrons or
holes—in the material. Since free carriers
are particularly important in selected pho-
tochemical reactions, the ion-damaged sur-
face areas are relatively céhemically - inert
compared with undamagead sections. -

In conventional techniques, the semicon-
ductor is heated after ion bombardment to
restore the electronic properties of the se-
minconductor by annealing out the damage

- caused by the lons. In photochemical dry

etching, however, this annealing step is de-
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laved 5o the unigue chemical properties of
the ion-damaged aress can be exploited.

The mask that determines where the jons

strike the wafer is stripped away and the
semiconductor is then placed in ‘a chamber
containing a low concentration of a highly
reactive chemical. Sandia’s researchers have

been using atomic chlorine to etch gallium’

arsenide.

The semiconductor is ha.thed in a strong
‘Heght to generate free carriers. Sandia uses a
lager for this purpose, but the researchers
sday other forms of illumination work as
well. These opticallv generated free carriers
drive the chemieal reaction between the
semiconductor and the surrounding chlorine

- gas. The reaction products leave the surface

and are transported away, leaving béhind an
etched pattern in the surface.

" The materiai will be etched readily where
there are a great number of surface free
carriers. The reaction is greatly slowed or

even prevented where there are relatively
few free carriers—where the surface has
been fon bombarded, The damage produced
by the jon implantation acts as the mask for
all subsequent etching processes.

-Because this mask is formed directly in
the semiconductor itself, there is fio chance
that it eould slip and ruin the whole wafer.
“0Once you've put the damage in, it acts as
an integral mask for subsequent process
steps,” says Myers. . :

Similar, “self-aligning” techniques are
common in silicon wafer fabrication tech-
nologies, but self-a.ligning_ technologies for
compound semigonductor processing have
keen only modestly successful ang require

. eomplex metallurgy.

Photochemical dry etching gives ‘much
finer contrel during fabrication. As Ashby
has demonstrated previously, it is possible
to decrease or increase the number of free
carriers available by changing the amount

or wavelength of light shining onh the semi-

conductor. Also, the depth of the jon-dam-

aged materizl can be tailored by controlling

the energy of the ions used.

The new téchingue can be adapted to &
wide variety of materials and device struc-
tures. The technigue’s only major limitation
is that it will not work on semiconductor
wafers that were already doped extremely
heavily before the masking and etchmg
Process.

The Sandia researchers say that the first
practical application of the process will be
the fabriestico of o siriped-orray laser, a

. t,ype of solid-state laser that requires mu]ti-

ple grooves be céut on a very small scale

across a wafer of semiconducting material,”

But they add that it could be used with vir-
tuslly any type of semiconducting msaterial
and has already been denionstrated on gal-
lium arsenide and gallium phosphide. :

Sandia National laboratories, with facili-
ties in Albuquergue, N.M., and Livermore,
Calif., is operated for the us. Department
of Energy by AT&T Technologies, Inc. -

EXPERT CoMMITTEE FINDS MAPPING AND SE-

QUENCING HUMAN GENOME FEASIBLE; REC-

OMMENDS $200 MiLLION ANNUAL BUDGET

WASHIRGTON.—A $200-million-g-year effort
to discover the location of every gene within
human chromsomes should begin immedi-
ately, a National Research Council commit-
tee urged today. The program should give
development of new mapping techniques
highest priroity, but should g&lso include re-

. search on new methods for determining the

precise chemical makeup of indwidual genes

_on the map.

- “The committee strongly believes that a
project to map and sequence the human

‘genome should be undertgken.” the report

says. “Such a special effort in the next two
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‘deca.des ‘will grt‘atly -éphance progress in
himan biology and medicine.” The commniit-.

tee ulso emphasized a need to study the gen-
etric make-up ‘of other animal species to
provlde comparative data.- :

Some 3,000 humar discases are known Lo
be inherited {neluding cystic fibrosis, Hun-
tington's disease, and certain kinds of ‘Alz-
heimer's disease, Gene mapping “offeis the

“best hope of _identifying the responsible

genes" for these disorders and may uiti-
mately lead to treatments for them, the
committee sald. The projéct could also help
unlock such fundamental biclogical ‘secrets
as the mechanisms that govern human dé-

velopment from an embryo to an adult. -

The Research Council study was funded
by the James S. McDonnell Foundation of
St. Louis, MO. The committee was asked to
study the feasibility, cost, and’ management
of & natiohal project ‘to map the human
“genome,” a term scientists use to refer to
the entirety of human genetic material.

The National Research Council is the

principal -operating agency of the-National

Acac_lemjes of Sciences and Engineering.
' THE DNA swrs-m:w

Each of the body's célls carries a comp]et.e ’

set of genetic blueprints for the human
body.  These blueprints tike the form of
genes, Which collectively serve as a kind of
biological construction manual that dictates
the body's form ¢hair angd eye color, for ex-
ample) and function (digestion, respiration,
and other essential physiclogical functions).

These genes are located on chromosomes,
long strands of deoxyribonucleie acid (DNA)
strung together from' pairs of molecules
calied nucleotides. These nucleotide pairs
give DNA its characteristic “double helix”
shape, rather like a twisted rope ladder.
Human chromosomes hold approximsately
100,000 genes. These genes, in turn, conslst
of nucleotides--some 3 billion in all. The lo-
cation of fewer than 1,500 of the 100,000
genes have been charted on chromosomes;
an even smaller proportion of the nucleo-

tide sequences (less than 0.1 percent) have .

been determined.

MoOst genes are responsible for building
protein molecules. These proteins are re-
sponsible for both the form and functions of
the human bedy. In inherited diseases,
faulty genes produce too much, too little, or
the wrong kind of protein.

". A GENETIC ATLAS

Mapi)mg th' location of gencs on the -
chromosomes is the first step toward under-.

standing what causes these disorders. After
the mapping is tomplete, the exact order of
the nucleotides remains to be determined a
process called sequencing..

One way to understand the difference be-
tween mapping and sequencing is by liken-
ing the process toa road map. Mapping puts
in the highways and major interactions; se-
quencing fills in the detzils. The ultimate
genetic atlas is the nucleotide sequence, in
which the identity and location of each of

‘the 3 billion nucleotide pairg is known.

“Omnly such a sequence reveals all or nearly
21l the information in the human genome -
the committee stressed.

- “It is no exageeration to say that current
maps of human chromosomes compare in
quality to the navigational charts that
guided explorers to ‘the ‘New World,” the
committee said. “Another decade of speclal
effort directed toward mapping the human
genome could yield inaps comparable to the
best modern maps of the earth’s surface.”

- Much of the effort in the next few years

" should be devoted to refining ‘existing map-

ping techniques and developing even more
powerful ones,” the committee said. It rec-

ommended that support go'to groups that
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wre attempting to map large genomes—both
Tor humans and other erganisms—wlth sup-
port for different Kinds of mapping methods
proceeding in parallet until the best meth-
ods are found.
S(quex!cmg ol the entire gcnome. hoivev-
“should not be inltiated at present,” the
com:_nill‘ev wrote, Instead, research efforts
should be encenraged to increase the effi-
ciencies of u-mnologies used in DNA se-
quencing.
FUNDI WG AND MANAGEMENT

The commitiee recommenced funding the
project at $200 million annually for 15
vears, The amounit of funding is roughly 3
percent of current federal expenditures on
basic biology, thr commitiee explained.

Funds should be earmarked for individual”

researchers and medium-sized research
teams, the report stresses, “Individual inves-
tigators workingi in small groups have been

- the scurce of ncarly all the mejor methodo-

logical breakthroughs that have driven the
modern revolution in biolegy." the commit-
tee said. No large national centers should be
created to do mapping and sequencing work
al this tinme, it added,

However, becnuse such a large amount of
data and materials wili be generaled by &
manpping and sequencing profect, (L] will
require an unprecedented degree of sharing
ol materials among the laboraiories in-
volved,” the commitiee sald. It urged creat-
ing a facility to store and inventory pieces
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. Daniel Nathans, University Professor of :Mo-

lecular Blology .and Genetics, Johns Hop
kins Unlversity School of Medicine, Balti-
more, Md.: Maynard V., Olson, professor of
genetics, Washlngton University School of
Medicine, 'St. Louls. Mo,; Stuart Orkin,

Leland Filkes Professor of Pediatric Medl-

cine, Harvard Schoel of Medicine, Cam-
bridge, Mass.,, and Investigator, Howsard
Hughes Medical Institute; Leon E., Rosen-
berg, dean and C. N. H, Long Professor of
Human Genetics, Medicine, and Pediatries,
Yale University School of Medicine, New
Haven, Conn.; Francls H. Ruddle, professor
of biclogy and human genetics, Yale Univer-
sity: Shirley Tilghman, professor of life sci-
ences, department of wmolecular biology. .
Princeton University, Princeton, N.J.. Jona-
than. Tooze, executive gecretary, Europea.n
Molecular Blology Organization, Heidle-
berg, F.R.G.: and James D, Watson, direc-
tor, Cold Spring Harbor Laboratory, Long
Island, N.Y. -

_ John E. Burrls, director of the Research
Council's Board on Basic Blology. served as
study director, Robert A. Mathews, former-
1y of the Research Council's Commission on
Life Sciences, served as staff officer during

“his tenurehere,

of DNA used in previous experiments and a _

central bank for sioring DNA sequence data.
When fully mapped and secquenced, the data
printout for the human genome alonc—in
Lerse chemical shorthand—would f:ll more
than a million textbook pages.

The committee rec ommended designating’

onhe federal agcney as the lead agency (n
human genome work, but did not speclfy
which of the three agencies currently dolng
genome work—the Department of Energy,
National Institiites of Health, or National
Scienece Foundrtion—shoutd fill that role. It
did recommend creating a Sclentifie Adviso-
ry Board 1o moniltor the peer review of com-
peting projects and coordinale the work of
Lhe Taberatories invelved.
ETHICAL QUESTIONS

Wlnto\nr its selentifle merits, “a conccrt- '

ed effort to map and sequence the human
genome woluild have profound social sighifi-
cance,” the committee sald. For example,
the commitive warned Lhat "diagnoses that
trace diseases Lo our genecs can also cohvey
stigma and s.eL the scene for social preju-

"It will e the burden of rescarchers Lo In-
terprot the correlations they draw as clearly
a5 possible, to avoid siinplistic assoclalions
between genetic markers and clinical condi-
tions, and. to cducate clinicians and the
public abeut the actual implications of their
findings for {ndividuals,” the commitlee
stroessed, .

The 15-member committee was chalred by
Bruee M. Alberis, professor of biochemistry
at the University of California, San Francis-
co.

Serving with Alberts an the commitlee

. were David Botstein, professor of genetics,

Massachusetts Institate of Techinciogy,
Cambridge; Sydney Brenner, member and

" director, unit of molecular genetics, Medleal

Research Council, Cambridge, UK. Churles

- R. Cantor, chairman, departiment.of genet-

fes and development, Columbia Unlversity
Medical School, New York City, Russell P,
Doolittle, prolessor of chemistry, University
of California, San Dicgo; Leroy Hood, pro-
fessor of biolouy, Californla Institute of

Technology, Pasadena; Viclor A, McKusick,
University Professor of Medical Genetics,
Ballimore, dMd.;

Johns Hopkins llospital,




