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TECHNOLOGY COMPETITIVENESS ACT OF 1987

TUESDAY, APRIL 28, 1987

U.S. SENATE,
CoMMITTEE ON COMMERCE, SCIENCE, AND TRANSPORTATION,
Washington, DC.

The Committee met, pursuant to notice, at 9:30 a.m. in room SR-
253, Russell Senate Office Building, Hon. Ernest F. Hollings (Chair-
man of the Committee) presiding.

Staff members assigned to these hearings: Pat Windham, profes-
sionall)estaff member and Mark Farrell, minority professional staff
member.

OPENING STATEMENT BY THE CHAIRMAN

The CHAIRMAN. The Committee will please come to order.

I introduced a bill, along with Senator Riegle, on April 3, 1987, S.
907, the Technology Competitiveness Act of 1987. I introduced the
bill because this country is in serious danger of losing its world
lead in technology. Sure, we are still number one in the world in
basic science and ideas, but at a time when technology is America’s
one great comparative advantage in a world of low-wage competi-
tors, the Japanese and others all too often turn our ideas into com-
mercial products before we do and then manufacture them better
and less expensively.

As we all know, Japanese advances are no longer restricted to a
few basic industries. Now they are poised to take over large por-
tions of the semiconductor industry and other high technology sec-
tors.

This Nation’s problems with manufacturing and commercializa-
tion cannot be solved by Washington alone. Business and labor can
and will take the lead, but it is also true that our government has
the responsibility to fund the fundamental research that no one
company can afford, including research to help manufacturing and
product commercialization.

The Government also has a responsibility to transfer that re-
search to those who need it. It is high time we get the Federal Gov-
ernment’s research programs on the side of American industry,
and that is what my bill is designed to do. This bill focuses on
strengthening and expanding existing Commerce Department tech-
nology programs. In particular, it would upgrade the National
Bureau of Standards, the one laboratory that provides the quality
control techniques and basic technology that industry needs. NBS
would become a National Institute of Technology with strength in
research in these crucial areas of manufacturing and new technol-
ogies.
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Other parts of the bill would help transfer that manufacturing
research to the small manufacturers who need it most and target
financial assistance to help spur more rapid commercialization.
Whenever 'possible, ‘the -legislation builds upon the programs al-
ready under way in the Federal Government, industry and the
states. - R

[The bill follows:]
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Department of Commerce of cooperative centers for the transfer of research
in manufacturing, and for other purposes.™

IN THE SENATE OF THE UNITED STATES
APrIL 3 (legislative day, MarRCH 30), 1987

. HoLLINGS (for himself and Mr. RiIEGLE) introduced the following bill; which

was read twice and referred to the Committee on Commerce, Science, and
Transportation :

A BILL

further United States technological leadership by providing
for support by the Department of Commerce of cooperative
centers for the transfer of research in manufacturing, and
for other purposes.

Be it enacted by the Senate and House of Representa-
tives of the United States of America in Congress assembled,
That this Act may be cited as the “Technology Competitive-
ness Act of 1987". '

TITLE I—NATIONAL INSTITUTE OF
- TECHNOLOGY _ '

SEc. 101. Section 1 of the Act of March 3, 1901 15

U.S.C. 271), is amended to read as follows:
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“FINDINGS AND PURPOSES
“SEcTION 1. (a) The Congress finds and declares that—

“(1) United States economic growth and industrial
competitiveness require continual improvements in
manufacturing technology, quality control, and tech-
niques for ensuring productb reliability and cost-
effectiveness;

“(2) improvements in manufacturing and product
technology depend on fundamental scientific and engi-
neering research, in cooperation with industry, to de-
velop (A) the precise and accurate measurement meth-
ods and measurement standards needed to improve
quality and reliability, and (B) new technological proc-
esses by which such improved methods may be used in
practice to improve manufacturing and to assist indus-
try to transfer important laboratory discoveries into
commercial products;

‘“(3) interstate commerce, scientific progress,
public safety, and product compatibility and standardi-
zation also depend on the development of precise
measurement methods, standards, and related basic
technologies;

‘“(4) because no one manufacturer or group of
manufactﬁrers is able to provide these essential techni-

cal services, the Federal Government should maintain

8907 I8
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a,/national gcience ;and technology laboratory which is

able to provide methods, measurement standards, and

associated technologies and which is able to work with

United States companies to use new techniques to im-

prove products and manufacturing processes; and

“(5) the Federal Government’s measurement and

technology laboratory also can and should serve as a
clearinghouse to assist trade associations, State tech-
nology programs, labor organizations, and universities
to disseminate information on new basic technologies,
including automated manufacturing processes, to inter-
ested large and small industrial companies which face
strong competition from foreign sources.

“(b) It is the purpose of this Act to establish a National
Institute of Technology to serve as a national laboratory
which will provide the measurement and technological serv-
ices essential for scientific and engineering progress, inter-
state commerce, improved product reliability and manufactur-
ing processes, and guaranteeing that products protect public
safety.”.

SEc. 102. Section 2 of the Act of March 3, 1901 (15
U.S.C. 272), is amended to read as follows:

‘““ESTABLISHMENT, FUNCTIONS, AND ACTIVITIES
“SEC. 2. (a) There is established within the Department

of Commerce a science and technology laboratory to be

8 807 IS
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1 known as the,National-Institute of Technology (hereinafter

2 referred to as the ‘Institute’.).

3
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“(b) The Secretary of Commerce (hereinafter referred to

as the ‘Secretary’) is authorized to—

“(1) develop, maintain, and retain custody of the
national standards of measurement, and provide the
means and methods for making measurements consist-
ent with those standards, including comparing stand-
ards used in scientific investigations, engineering, in-
dustry, commerce, and educational institutions with the
standards adopted or recognized by the Federal
Government;

“(2) contribute to United States industrial capac-
ity by conducting research and cooperating with indus-
try to develop the measurements, measurement meth-
ods, and basic technology needed to improve quality
control, to modernize manufacturing - processes, to
ensure product reliability, manufacturability, functiona-
lity, and cost-effectiveness, and to facilitate the more
rapid commercialization of products based on new sci-
entific discoveries in fields such .as automation,
advanced materials, biotechnology, and optical
technologies;

‘“(8) determine, compile; and evaluate physical

constants and the properties and performance of con-

8 807 I8
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ventional and advanced materials when they are impor-
tant to science, engineering, education, commerce, and
industry and are not available with sufficient accuracy
elsewhere;

“(4) develop a fundamental basis and methods for
testing materials, mechanisms, structures, equipment,
and systems, including those purchased for the use of
the Federal Government;

*“(5) assure the compatibility of United States na-
tional standards with those of other nations;

“(6) cooperate with other departments and agen-
cies of the Federal Government, in&ustry, and private
organizations in establishing standard practices, incor-
porated in codes, specifications, and voluntary consen-
sus standards;

“(7) advise government and industry ‘on scientific
and technical problems;

“(8) invent, develop, and (when appropriate) pro-
mote transfer to the private sector of devices to serve
special national needs; and

‘“(9) assist interested trade associations, State
technology agencies, labor organizations, and universi-
ties to disseminate information on new basic product

and process technologies, particularly automated manu-

8 907 I8
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6
facturing technelogies, to interested medium-sized and
small companies throughout the United States.

“(c) In carrying out the functions specified in subsection

(b) of this section, the Secretary may—

“(1) construct physical standards;

“(2) test, calibrate, and certify standards and
standard measuring apparatus;

“(3) study and improve instruments, measurement
methods, and industrial quality control and quality as-
surance techiques;

“(4) cooperate with the States m securing uni-
formity in weights and measures laws and methods of
inspection;

“(5) prepare, certify, and sell standard reference
materials for use in ensuring the accuracy of chemical
analyses and measurements of physical and other prop-
erties of materials;

“(6) accept research associates and donated equip-
ment from industry and also engage with industry in
research to develop new basic and generic technologies
for traditional and new products and for improved pro-
duction and manufacturing;

“(7) study and develop fundamental scientific un-
derstanding and improved measurement methods for

chemical substances and compounds, traditional and

8907 I8
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advanced materials, ionizing and nonionizing radiation,
radio waves and signals, and electromagnetic signals;

“(8) develop and test standard interfaces, commu-
nication protocols, and data structures for computer,
automation, and telecommunications systems;

“(9) perform research to develop standards and
test methods to advance the effective use of computers
and related systems and to protect the information
stored, processed, and transmitted by such systems;

“(10) determine properties of building materials
and structural elements, and encourage their standardi-
zation and most effective use, including investigation of
fire-resisting properties of building materials and condi-
tions under which they may be most efficiently used,
and the standardization of types of appliances for fire
prevention;

“(11) undertake such research in engineering,
mathematics, computer science, materials science, and
the physical sciences as may be necessary to carry out
and support the functions specified in this section;

“(12) compile, evaluate, publish and otherwise
disseminate general scientific and technical data result-
ing from the performance of the functions specified in

this section or from other sources when such data .are

8 007 I8
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important to seience, engineering, or industry, or to the
general public, and are not available elsewhere;

“(13) demonstrate the results of the Institute’s ac-
tivities by exhibits or otherwise as may be deemed
most effective, and including the use of scientific or
technical personnel of the Institute for part-time or
intermittent teaching and training activities at educa-
tional institutions of higher learning as part of and inci-
dental to their official duties; and

“(14) undertake such other functions similar to
those specified in this subsection as the Secretary de-
termines appropriate.”.

SEc. 103. The first section of the Act of July 16, 1914
(15 U.S.C. 280), the first section of the Act of March 4, 1913
(15 U.S.C. 281), and the first section of the Act of May 14,
1930 (15 U.S.C. 282), are repealed.

SEc. 104. The Act of March 3, 1901 (15 U.S.C. 271 et
seq.), is amended by adding at the end the following:

“STUDIES BY THE NATIONAL ACADEMIES OF
ENGINEERING AND SCIENCES
“Sec. 19. The Director shall, to the extent appropria-
tions are available, periodically contract with the National
Academy of Engineering and the National Academy of Sci-
ences for advice and studies to assist the Institute to serve
United States industry and science. The advice and studies

may include—

8907 I8
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*‘(1) significant national needs and opportunities in
manufacturing and emerging technologies; and
*“(2) potential activities of the Institute, in coop-
eration with industry and the States, to assist in the
transfer and dissemination of new technologies for
manufacturing and quality assurance.”.

SEc. 105. The Act of March 3, 1901 (15 U.S.C. 271 et
seq.), is amended by striking ‘‘National Bureau of Stand-
ards”, “Bureau” and ‘“bureau’” wherever they appear and
inserting in lieu thereof ‘‘Institute”.

TITLE I—COOPERATIVE CENTERS FOR THE
TRANSFER OF RESEARCH IN MANUFACTURING

SEc. 201, The Act of March 3, 1901 (15 U.S.C. 271 et
seq.), a8 amended by this Act, is further amended by adding
at the end the following:

“SEc. 20. (a) The Secretary, through the Director, shall
provide assistance for the creation and support of regional
Cooperative Centers for the Transfer of Research in Manu-
facturing. Such Centers shall be affiliated with any universi-
ty, or other nonprofit institution, or group thereof, that ap-
plies for and is awarded a grant or enters into a cooperative
agreement under this section. Individual awards shall be de-
cided on the basis of merit review, peer review, or similar

mechanism.- The objective of the Centers is to enhance pro-

8 907 IS——2
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“(1) the transfer of new basic manufacturing tech-
nology and techniques developed at the Institute to
Centers and, through them, to manufacturing compa-
nies throughout the United States;

“(2) the participation of individuals from industry,
universities, State governments, and, when appropri-
ate, the Institute in cooperative research and technol-
ogy transfer and research activities;

“(3) the training, education and participation of
individuals in the use of new manufacturing and pro-
duction technologies;

“(4) the further development of a generic research
base in manufacturing technology, with special atten-
tion to economically significant activities in which indi-
vidual companies have little incentive to perform them-
selves, to state-of-the-art manufacturing issues, and to
efforts to make new manufacturing technology and
processes usable by small and medium-sized companies
in the United States;

“(5) the dissemination of scientific, engineering,
and technical inforination about manufacturing to other
researchers and to industrial firms, including small and

medium-sized manufacturing companies;

8 807 IS
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‘4(6): the utilization, when appropriate, of the ex-
pertise and capability that exists in Federal laborato-
ries other than the Institute; and

“(7) the development of continuing financial sup-
port from other mission agencies, from State and local
governments, and from industry and universities
through, among other means, fees, licenses, and
royalties.

“(b) The activities of the Centers shall include—

“(1) the establishment of experimental automated
manufacturing systems, based on research by the Insti-
tute, for the purpose of demonstrationé, technology
transfer, and research;

“(2) the transfer and dissemination of research
findings and Center expertise to a wide range of com-
panies and enterprises, including, whenever possiblé,
small aﬁd medium-sized manufacturers; and

“(8) basic research supportive of technological and
industrial innovation in manufacturing processes, in-
cluding the adaptation of robotics, computer-integrated
manufacturing, and systems integration to meet the
generic needs of specific types of manufacturing
industries.

“(c)1) The Secretary may provide financial support to

25 any Center created under subsection (a) of this section for a

8 907 I8
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period not, to exceed ten years. The Secretary may no.
vide to a Center more than 50 per centum of the capit
annual operating and maintenance funds required t:
and maintain such Center.

“(2) A person may submit to the Secretary
tion for financial support under this subsection. |
receive assistance under this section, an applica:
vide information considered adequate by the S:
private, university, State, or other non-Feder:
furnished adequate assurances of contributio:
to or greater than 50 per centum of the |
capital and annual operating and maint
applicant shall also submit, as part of ».
posal, a plan for the allocation of the .
with any invention which may result
ter’s research and technology transfer

“(3) The Secretary shall subjec.
to merit review, peer review, or ot
making a decision whether to approv.
provide financial support under thi:
shall consider (A) the merits of t}
those portions of the application 1
fer, training and education, and
turing technologies to the needs
tors, and (B) geographical divers

8 907 IS
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1#(4)) The -provisions of chapter 18 of title 35, United
States Code, shall (to the extent not mconsistent with this
section) apply to the promotion. of technology fromn research
by Centers under this section.

“(d) There are authorized to be appropriated for the
purposes of carrying out this section not to exceed
$40,000,000 for fiscal year 1988, not to exceed $40,000,000
for fiscal year 1989, and not to exceed $40,000,000 for fiscal
year 1990.”.

TITLE II—PRODUCTIVITY AND TECHNOLOGY
ADMINISTRATION

SEc. 301. (a) Section 5(a) of the Stevenson-Wydler
Technology Innovation Act of 1980 (15 U.S.C. 3704(a)) is
amended to read as follows:

‘“(a) IN GENERAL.—There is established in the Depart-
ment of Commerce a Productivity and Technology Adminis-
tration, which shall operate in accordance with the provi-
sions, findings, and purposes of this Act. The Administration
shall include—

‘(1) the National Institute of Technology, whose

Director shall report directly to the Under Secretary;

‘“(2) a policy analysis and information office,
which shall be known as the Office of Productivity,

Technology, and Innovation;

8 907 I8
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‘{(8)the-National Technical Information Service;
and

“(4) such other agencies, programs, and activities
of the Department of Commerce as the Secretary
determines should be included within the Adminis-
tration.”.

(b) Section 5(b) of the Stevenson-Wydler Technology
Innovation Act of 1980 (15 U.S.C. 3704(b)) is amended to
read as follows:

“(b) UNDER SECRETARY AND ASSISTANT SECRE-
TARY.—The President shall appoint, by and with the advice
and consent of the Senate—

“(1) an Under Secretary for Productivity and
Technology, who shall be compensated at the rate pro-
vided for level III of the Executive Schedule in section
5814 of title 5, United States Code; and

“(2) an Assistant Secretary for Productivity,
Technology, and Innovation, who shall be compensated
at the rate provided for level IV of the Executive
Schedule in section 5315 of title 5, United States
Code.”.

(c) Section 5(c) of the Stevenson-Wydler Technology In-
novation Act of 1980 (15 U.S.C. 3704(c)) is amended to read

as follows:
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‘() Duries.—The Secretary, through the Under Sec-
retary and on a continuing basis, shall—

“(1) supervise and manage the Administration and
its agencies, programs, and activities; and
“(2) consistent with the provisions, findings, and

purposes of this Act and the Act of March 3, 1901 (15

U.S.C. 271 et seq.), cooperate with United States in-

dustry to forinulate and carry out policies and activities

to assist industry to improve its productivity, technolo-
gy, and ability to compete successfully in world
markets.’’.

(d) Section 5 of the Stevenson-Wydler Technology
Innovation Act of 1980 (15 U.S.C. 3704) is amended—

(1) by redesignating subsections (d) and (e) as sub-
sections (e) and (f), respectively; and

(2) by inserting immediately after subsection (c),
as amended by this Act, the following:

“(d) FurTHER DuTiEs.—The Secretary, through the
Under Secretary and Assistant Secretary and on a continuing
basis, shall conduct policy analyses and propose public and
private actions to improve United States industrial productiv-
ity, technology, and innovation. As part of such responsibil-
ities, the Secretary, through the Assistant Secretary, shall—

“(1) determine the relationship between techno-

logical developments and international technology

8 907 I8
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transfers -and-the productivity, employment, and per-
formance of United States and foreign industries;

“/2) monitor and analyze the efforts of other na-
tions to target industries and markets within the
United States;

“(3) identify technological needs, problems, and
opportunities within and across industrial sectors
which, if addressed, could make a significant contribu-
tion to the economy of the United States; and

‘(4) propose and publicize public and private ac-
tions which may improve industrial productivity and
technologies in the United States, including policies
which make the results of Federally-funded research
and development more useful to United States
industry;

“(5) propose and support studies and policy ex-
periments, in cooperation with other Federal depart-
ments and agencies, to determine the effectiveness of
measures with the potential of advancing United States
technological innovation;

“(6) provide that cooperative efforts to stimulate
industrial innovation be undertaken between the Assist-
ant Secretary and other officials in the Department of
Commerce responsible for such areas as trade a.n(.l'eco-

nomic assistance;

8 907 I8
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/ $(7)cencourage and assist the creation of centers
and other joint initiatives by State or local govern-
ments, regional organizations, private businesses, insti-
tutions of higher education, nonprofit organizations, or
Federal laboratories to encourage technology transfer,
to stimulate innovation, and to promote an appropriate
climate for mvestment in technology-related industries;

“(8) propose and encourage cooperative research
involving appropriate Federal entities, State or local
governments, regional organizations, colleges or uni-
versities, nonprofit organizations, or private industry to
promote the common use of resources, to improve
training programs and curricula, to stimulate interest
in high technology careers, and to encourage the effec-
tive dissemination of technology skills within the wider
community; '

“(9) consider government measures with the po-
tential of advancing United States technological inno-
vation and exploiting innovations of foreign origin; and

“(10) publish the results of studies and policy
experiments.”.

TITLE IV—ASSISTANCE OF

COMMERCIALIZATION AND MANUFACTURING

Sec. 401. The Stevenson-Wydler Technology Innova- |

25 tion Act of 1980 (15 U.S.C. 3701 et seq.) is amended—

8 907 I8
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(1) by redesignating sections 6 through 18 as sec-
tions 7 through 19, respectively; and
(2) by inserting after section 5 the following:
“PROGRAMS TO ASSIST COMMERCIALIZATION AND
MANUFACTURING
“SEc. 6. (a) COMMERCIALIZATION AWARDS TO
SMaLL BusiNesses.—(1) The Secretary, through the Under
Secretary, shall establish a program for the purpose of
making awards to United States businesses with less than
500 employees in order to assist such businesses to comimner-
cialize new scientific discoveries of great potential economic
and competitive value. The awards program shall have—
“(A) a first phase for determining, to the extent
possible, the scientific and technical merit and feasibili-
ty of proposals submitted pursuant to program solicita-
tions; and
“(B) a second phase to develop further proposals
which have shown particular technical merit and feasi-
bility during such first phase.
Where two or more proposals specified in subparagraph (B)
of this paragraph are evaluated as being of approximately
equal technical merit and feasibility, special consideration
shall be given to those applicants who show evidence of fund-
ing commitments from non-Federal sources of capital. . E
“(2) An award made under the first phase specified in
paragraph (1{A) of this subsection shall not exceed

8 907 I8
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$100,000.| An award/made under the seecond phase specified
in paragraph (1)(B) of this subsection shall not exceed
$1,000,000.

“(b) COMMERCIALIZATION AWARDS TO JOINT RE-
SEARCH VENTURES.—(1) The Secretary, through the Under
Secretary, shall encourage United States companies to form
joint research and development ventures for the purpose of
rapidly creating the generic technology necessary to commner-
cialize new scientific discoveries of great economic and com-
petitive potential value. In addition, the Secretary may pro-
vide financial awards to assist in the establishinent and oper-
ation of such joint ventures.

“(2) No award made under paragraph (1) of this subsec-
tion shall be made for more than one-third of the total cost of
the joint venture over its lifetime or -its first five years,
whichever occurs first. No award shall be made for more
than five years.

“(8) In determining whether to make an award to a
particular joint research and development venture, the Secre-
tary shall consider whether the corporate members of the
joint venture have made provisions for the participation of
small United States busimesses in such joint venture.

“(4) The Secretary may, as appropriate, authorize the
participation of the National Institute of Technology in any.

8 907 I8
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joint, research: and development venture created under para-
graph (1) of this subsection.

“(5) As used in this subsection, the term ‘joint research

"and development venture’ has the meaning given to such

term in section 2(6) of the National Cooperative Research
Act of 1984 (15 U.S.C. 4301(6)). :

“le) SMALL BusiNEss TECHNOLOGY LEASEBACK
ProagrAM.—(1) There is established in the Treasury of the
United States a Small Business Technology Leaseback Fund
(hereafter in this section referred to as the ‘Fund’).

‘/2) Effective October 1, 1987, there is authorized to be
appropriated $50,000,000 for the purpose of providing cap-
ital to the Fund. ’

“(8) The Secretary, through the Under Secretary, is au-
thorized and directed to— -

‘“(A) use capital from the Fund, with the approval
of the Secretary of the Treasury, to purchase advanced
automated manufacturing equipment made in the
United States, particularly flexible manufacturing sys-
tems, suitable for use by small manufacturing firms in

“ the United States;:

“(B) solicit proposals from United States manufac-
turing firms with less than two hundred and fifty em-
ployees which wish to lease such ma.nufactm‘ing.. equip-

ment; and
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{4(C) dease such, equipment to those applicants who

demonstrate an ability to use such.equipment to im-

prove manufacturing productivity and quality and who

demonstrate a willingness to share the expertise they
develop through the use of such equipment with other
small manufacturing firms and with the Cooperative

Centers for the Transfer of Research in Manufacturing

created under section 20 of the Act of March 3, 1901.

‘“(4) The Secretary shall promulgate regulations to
carry out the provisions of this subsection, including provi-
sions regarding lease periods and financial and legal aspects
of such leases.”.

TITLE V—AUTHORIZATION OF APPROPRIATIONS

Sec. 501. The Act of March 3, 1901 (15 U.S.C. 271 et
seq.), as amended by this Act, is further amended by adding
at the end the following:

“SEc. 21. (a) There are authorized to be appropriated
for fiscal year 1988 to the Secretary of Commerce to carry
out activities performed by the Institute (other than activities
performed under section 20 of this Act) the sums set forth in
the following line items:

“(1) Measurement Research and Technology:
$48,202,000.
“(2) Engineering Measurements and .Manufactﬁr-

ing: $50,615,000.

8 907 I8



© W 0 O Ot W DD e

[C I R R R R R N T T . T = S
N W N = O ®© 0 OOt W N = O

24

22

#(3) | htMaterials c\Science and Engineering:
$26,846,000.

“(4) Computer Science and Technology:
$9,727,000.

“(5) Research Support Aectivities: $21,110,000.

“(6) Research Facilities: $9,500,000.
“(b) Notwithstanding any other provision of this or any

other Act—

“(1) of the amount authorized under paragraph (1)
of subsection (a) of this section, $9,000,000 is author-
ized only for the purpose of research in process and

quality control and $1,500,000 is authorized only for

the purpose of computerized data bases;

“(2) of the amount authorized under paragraph (2)
of subsection (a) of this section, $5,000,000 is author-
ized only for research in automated manufacturing,
$2,000,000 is authorized only to adapt Institute auto-
mated manufacturing technology to meet the needs of
small business and various industrial sectors,
$3,700,000 is authorized only for the Center for Build-
ing Technology, $5,800,000 is authorized only for the
Center for Fire Research, $3,500,000 is authorized
only for research to improve lightwave communication
systems and related technologies, $3,000,000 is au-

thorized only for the purpose of research to improve
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bioprocessengineering, $1,000,000 is authorized only
for new microwave measurements, and $3,000,000 is
authorized only for new research on semiconductor ma-
terials, devices, and manufacturing processes;

“(3) of the amount authorized under paragraph (3)
of subsection (a) of this section, $3,500,000 is author-
ized only for the purpose of research to improve high-
performance composites;

“(4) of the amount authorized under paragraph (4)
of subsection (a) of this section, $1,500,000 is author-
ized only for the purpose of research in advanced infor-
mation systems;

“(5) of the amount authorized under paragraph (5)
of subsection (a) of this section, $9,213,000 is author-

ized only for technical competence fund projects in new

areas of high technical importance, and $2,610,000 is

authorized only for the Postdoctoral Research Associ-
ates Program and related new personnel; and

“(6) of the amount authorized under paragraph (6)
of subsection (a) of this section, $6,500,000 is author-
ized only for the cold neutron research facility, and
$3,000,000 is authorized only for semiconductor re-
search facilities.

“(c) Appropriations made under the authority provided .

25 in this section shall remain available for obligations, for ex-
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penditure, or, for obligations and expenditure for periods spec-
ified in the Acts making such appropriations.”.

SEc. 502. Section 18 (a) and (b) of the Stevenson-
Wydler Technology Innovation Act of 1980, as so redesig-
nated by section 401 of this Act, is amended to read as
follows:

“(a)(1) There is authorized to be appropriated to the
Secretary for the purposes of carrying out sections 5, 11(g),
a.nd 16 of this Act not to exceed $8,000,000 for the fiscal
year ending September 30, 1988.

“(2) Of the amount. authorized under paragraph (1) of
this subsection, $1,000,000 is authorized only for the Office
of the Under Secretary for Productivity and Technology;
$4,000,000 is authorized only for the Office of Productivity,
Technology, and Innovation; and $3,000,000 is authorized
only for the purpose of carrying out the requirements of the
Japanese Technical Literature Program established under
section 5(e) of this Act.

“(b) In addition to the authorizations of appropriations
made under subsection (a) of this section and section 6(c)(2)
of this Act, there is authorized to be appropriated to the Sec-
retary for the purposes of carrying out section 6 (a) and (b) of
this Act not to exceed $40,000,000 for the fiscal yea.f ending
September 30, 1987.”.
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TITLE VI—_MISCELLANEOUS AND CONFORMING

AMENDMENTS

SEC. 601. (a) Section 4 of the Stevenson-Wydler Tech-
nology Innovation Act of 1980 (15 U.S.C. 3703) is amended
by adding at the end the following:

“(13) ‘Administration’ means the Productivity and
Technology Administration established in section 5(a)
of this Act.

“(14) ‘Under Secretary’ means the Under Secre-
tary for Productivity and Technology appointed under
section 5(b) of this Act.”.

(b) Section 8(b) of the Stevenson-Wydler Technology
Innovation Act of 1980, as so redesignated by section 401 of
this Act, is amended by striking “Director’” and inserting in
lieu thereof ‘“Assistant Secretary’’.

(e)(1) Section 5314 of title 5, United States Code, is
amended by adding at the end the following: ‘“‘Under Secre-
tary for Productivity and Technology, Department of
Commerce.”.

(2) Section 5315 of title 5, United States Code, is
amended by adding at the end the following: ‘‘Assistant Sec-
retary for Productivity, Technology, and Innovation, Depart-

ment of Commerce.”’.

O
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The CHAIRMAN. This morning the Committee will hear testimony
from two panels of experts. We have invited them to testify on the
problems facing American industry, on the kinds of strategies and
research needed to.cope with these problems, and on the provisions
of the Technology Competitiveness Act.

I want to thank the witnesses for coming today. We look forward
to hearing their views.

On the first panel, we have Mr. Donald Weinert, the Executive
Director of the National Society of Professional Engineers; and
Donald G. Zook, the Assistant Director of Manufacturing at Cater-
pillar.

If they would come forward, please. We welcome you to the Com-
mittee.

Mr. Zook is also President of the Society of Manufacturing Engi-
neers.

STATEMENT OF DONALD G. WEINERT, P.E., EXECUTIVE DIREC-
TOR, NATIONAL SOCIETY OF PROFESSIONAL ENGINEERS; AC-
COMPANIED BY DONALD G. ZOOK, ASSISTANT DIRECTOR OF
MANUFACTURING, CATERPILLAR, INC., AND PRESIDENT, SOCI-
ETY OF MANUFACTURING ENGINEERS

Mr. WEINERT. Thank you, Mr. Chairman. Good morning.

The CHAIRMAN. Good morning.

Mr. WEINERT. I am Donald Weinert, the Executive Director of
the National Society of Professional Engineers, and it is indeed a
pleasure for me to be here this morning with Don Zook from the
So§iety of Manufacturing Engineers to talk about this important
subject.

As you probably know, NSPE, the National Society of Profession-
al Engineers, is a professional society of over 75,000 engineers, all
of whom are actively engaged in engineering in education, govern-
ment, industry and private practice and in construction, and the
largest number of our members are engaged in engineering prac-
tice in industry, which is very appropriate to these hearings.

We are particularly pleased to be able to join with you in a dia-
logue on the subject of how the U.S. can be more competitive in the
global marketplace. It is clear to us, as it is to you, that there is
need for improved effort in manufacturing research, development
and application and in increased attention to technological innova-
tion, productivity and quality in the workplace. We think that
these issues have reached a critical stage, and now is the time for
action. We welcome the opportunity to explore the initiatives re-
flected in S. 907 with you.

As a matter of fact, this is a subject that has been of great con-
cern to the engineering community for many years, and five years
ago the National Society of Professional Engineers commissioned a
technology policy task force to address these important concerns.

Incidentally, among the membership of that task force of eight
distinguished engineering leaders was Mr. Fred Garry, the vice
president for engineering and manufacturing of General Electric
Corporation; Mr. Erich Bloch, who was then with IBM Corporation
and now the Director of the National Science Foundation; and Dr.
Myron Tribus, whose distinguished career, as many of you know,
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includes service as Assistant Secretary for Commerce in Science
and Technology.

The CHAIRMAN. We have heard from Erich Bloch. Mr. Garry was
supposed to be/with lyowonthepanel this morning.

Mr. WEINERT. He sends his regrets. He had a conflict with his
Advisory Committee duties with the National Science Foundation.

That task force, by the way, set forth a plan to reinvigorate
America’s technology base, and several things have happened since
the task force report that we think are very encouraging, and we
are beginning to see the benefits.

One of the things that has happened, for instance, is that the Na-
tional Science Foundation has greatly increased its emphasis on en-
gineering under Dr. Bloch’s leadership. We see real progress in
giving greater attention to fundamental engineering research in
education in the National Science Foundation. That is important to
your initiative.

There are other things taking place which we are also very en-
couraged by: the S. 58 legislation introduced by Senator Danforth,
which will restore the D tax credit to 25 percent and makes it
permanent; and H.R. 812 which Representatives Walgren and
Boehlert have introduced to create a national quality improvement
award similar to the Deming Prize. We think these incentives are
all very important.

gé% CHAIRMAN. Do you think that tax credit ought to be reinsti-
tuted?

Mr. WEINERT. Absolutely.

The CHAIRMAN. There was some evidence from the Finance Com-
mittee that these investments would have been made otherwise.
The cf}'edit itself was more or less a windfall. That is wrong as you
see it?

Mr. WEINERT. My evidence is that those incentives are impor-
tant, particularly in the marginal cases where there may or may
not be a decision to move ahead. I am sure there are plenty of in-
stances where you could say, look, these investments are going to
be made anyway, but I think there are many marginal areas where
people are not going to make those investments without this type
of an incentive. So I think it is worthwhile.

Bringing us now to the last and probably most important recom-
mendation out of our NSPE technology task force of several years
ago, we come right to your bill, S. 907, because that last recommen-
dation from our task force stated that the national laboratories and
other technical activities of the government be given a mandate to
support industry when and where appropriate, and that a strategy
for these activities be jointly developed by industry and govern-
ment.

Mr. Chairman, we at NSPE feel that the Technology Competi-
tiveness Act of 1987 is a particularly important piece of legislation
because it addresses that last recommendation and conclusion.

There are two very important elements. First of all, it elevates
the Department of Commerce role in this area and creates with the
productivity and technology administration a focus for leadership
within the Department of Commerce."

We feel that the Department of Commerce ought to have the
same role relative to the commercial security of the United States

77-229 0 - 87 - 2
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that the Department of the Defense has relative to its military se-
curity. There ought to be someone in charge of our commercial se-
c}tlx;ity, and I think your bill moves in that direction. We applaud
that.

There is’'a’ second very important element in this bill, and it is in
the authorization section, title 5, section 501 particularly. For those
that get in and read that carefully, they will see an increase in the
resource commitment to the important roles and missions of the
now Bureau of Standards, soon to be National Institute of Technol-
ogy. We think those increases and resource commitments are re-
flective of the importance that this Committee places on this im-
portant subject.

By the way, we agree with the mission of the newly-established
institute which is outlined in title 1, section 1(b). That mission, by
the way, and I will read, is to “establish a National Institute of
Technology to serve as a national laboratory which will provide the
measurement and technological services essential for scientific and
engineering progress, interstate commerce, improved product reli-
ability, manufacturing processes and guaranteeing that products
protect public safety.”

That is a very important and very big mission, but I want to pick
up on something you said in your introductory remarks. We must
be careful that we do not jeopardize the existing mission and im-
{)ortant role inherent in the National Bureau of Standards, particu-
arly in the metrology area and the development of standards for
manufacturing.

There would be a temptation in some of these expanded pro-
grams for them to divert attention that is essential to keep manu-
facturing technology at its proper level of development.

The CHAIRMAN. Right now, Mr. Weinert, as I see it, there is no
emphasis whatever on that commercialization. I am frustrated. The
University of Houston developed, or rather, I should say, discov-
ered, a superconductor. What they did not do is develop a product.

Mr. WEINERT. Yes.

The CHAIRMAN. We will get the Nobel Prize for that, but the Jap-
anese will get the profits. Within two weeks they had a consortium
organized to develop and commercialize.

Can you elaborate from your experience and expertise how you
envision, perhaps, that an Institute of Technology would work in
the commercialization of these particular discoveries and engineer-
ing advancements? That we are making.

r. WEINERT. Well, I believe that how they will work is reflected
in part in the cooperative centers for the transfer of research in
manufacturing.

What we need is a place where particularly medium- and small-
sized industries can come and be exposed to the latest in ideas, the
latest in technologies, figure out how they can adapt those ideas
and those technologies to their particular industrial process and

uickly go back having access to capital and implement those
things. They need ideas. They do not need so much force feeding of
money, force feeding of equipment. What they need is access to
ideas, to the available new technologies.

I think that if you make these ideas available in the centers that
the NIT will administer, you will then create a culture in the
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medium and small-sized industries that will allow them to quickl
take new technologies, new discoveries, and make products wit
them. What holds.them back now is their inability to develop the
design and 'integrated manufacturing process that is necessary to
produce a commercially competitive product. If they have access to
those ideas and can figure out how to apply them to their own par-
tilc):oular industry, I think you will accomplish what you are talking
about. :

It is partly a change in the culture. The Japanese culture is ori-
ented to doing just what you have described.

The CHAIRMAN. You do not think our culture is? .

Mr. WEINERT. I think it can be the minute we begin to promote
the type of cooperative atmosphere between industry, government,
state and local, by the way, as well as federal, and the academic
sector. I think we are beginning to do that in many areas in educa-
tion. I think your bill will begin to do that in some of these areas of
application.

The CHAIRMAN. Is there anything that likens this in America
today? You are a professional engineer, and you would like to go
and study some ideas, as you say, in order to design and develop.
Where would you go today if you were looking? If you had the
money, you had the investment, you had the backers, you had the
staff, the personnel, you had the facilities, where would you go
today in America?

Mr. WEINERT. I believe your second panel is going to contain two
people who are involved partly in that process.

b’(l)‘he CHAIRMAN. I just wanted to hear what you were going to say
about it.

Mr. WEINERT. There are individual places to go, but there is no
organized national source. Let us take the agricultural extension
service system, which has made U.S. agriculture the most powerful
and successful agricultural enterprise in the world. It is based on
information transfer at the local level. Every farmer has access to
an agricultural extension agent.

We can, through this bill and through these centers and perhaps
by reviving an act that is already on the books, set up information
centers at the local level, the state level, which will facilitate the
transfer of this knowledge and this technology. I think that is what
we need. We need to have ready access by the small and medium-
sized businesses to this type of knowledge, to the type of informa-
tion that is available through these centers.

At any rate, let me continue and talk a little bit more about the
centers themselves. We believe that there should be a partnership
between these cooperative centers for the transfer of research in
manufacturing and the National Science Foundation efforts in re-
search and education because they support each other. They are
mutually supportive. Neither alone can do the job you want to see
done, but I think the educational base and the research base feed-
ing into the application base that you have in mind should work
together.

The engineering research centers, by the way, that have been in-
stituted by the National Science Foundation have enjoyed some
successes, they have also had some problems, and I think that in
creating the cooperative centers envisioned in your bill, much can
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be learned and I think should be learned from the experience of
the National Science Foundation.

There is an excellent feature, by the way, in title III of the pro-
posed legislation whichiis the Commercialization Awards. We think
that those awards to small businesses and joint research ventures
are just at the right tone. They are seed money. They assist in get-
ting started. They do not then allow the manufacturing firms to
become reliant on Federal funding, and we think that is an impor-
tant aspect of that title III provision. The Federal Government
should not become the primary source in these programs. They
should be the catalyst.

There is another feature in title III that also is extremely impor-
tant. It relates to that information exchange process that I was
talking about a minute ago, and that is with the National Techni-
cal Information Service, the NTIS. That organization is currently
critical in the information exchange process in the United States
and is involved, as you may know, in a major consortium of the in-
formation services of the Department of Defense, Department of
Energy, Commerce and NASA. CENDI is the acronym, by the way,
because we have to have an acronym for everything.

That consortium is extremely important not only in sharing
technical information among the data bases of these major Federal
Government departments, but it is also very important in estab-
lishing ‘procedures for cataloging and processing information,
standardizing that business.

We think, incidentally, that the NTIS should continue to be in-
volved in that consortium. As I mentioned earlier, that is where we
might want to talk about the State Technical Services Act, which
is on the books but has not really been implemented, not funded, to
create at the local and state level information consortia or centers
that can access this national series of data bases, patch into the
Federal effort.

Again, we would have our analogous piece to the agricultural ex-
tension service but this time in manufacturing technology and re-
search results.

Now, there is one area that we would like to urge some reconsid-
eration or at least clarification of intent, and that has to do in the
title IV leaseback program that is proposed. We feel strongly that
the Federal Government should not be, as we say, the financial
engine that drives the automation of manufacturing. We think that
is a private sector enterprise. What we think is necessary is to pro-
vide access to knowledge and ideas to the medium and small busi-
nesses, not to force feed them money and things. Let them decide
what things best fit their industrial setting and then help them in
getting the money to fund those changes.

So we think that if the Federal Government were to get into a
program of buying automated manufacturing processes, technol-
ogies and equipment and leasing them to these small and medium
industries, first of all you would need infinitely more money than
this bill provides because these are very expensive pieces of equip-
ment and technologies.

Secondly, the Government would end up owning these technol-
aogies, these pieces of equipment, these processes which become very
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quickly obsolete. Better that they be the catalyst for ideas and not
the provider of the actual automation equipment itself.

The CHAIRMAN, From, your experience, that is the flaw? If we
started actually at the Government level purchasing and leasing
roboltﬁ, technological machinery and otherwise, we are getting into
trouble.

Mr. WEINERT. I agree with you. You are getting into trouble.
First of all, you are biting off a tremendous financial commitment.
1t is very, very expensive, and I do not think you could ever expect
the kind of Federal funding that would be necessary to support an
effective leaseback program.

It becomes obsolete very quickly, and if the Government is
buying .it and providing it, then what is happening really is that
these industries are getting what the Government thinks they
should best have rather than the industry deciding which variation
of that piece of equipment is best suited to their purpose. I think
we ought to let the emphasis come from them, not be forced down
from the Government.

I would like to conclude my comments on the bill by bringing out
an area that I think perhaps needs a great deal more attention
both in your bill, if possible, but also with the National Science
Foundation and with other Government entities. That has to do
with education, the development of the human resources.

We forget, I think, sometimes that having all of this marvelous
technology and knowing how to automate a manufacturing process
and knowing how to warehouse and how to market is all we really
need. What we really need, of course, are people that can integrate
that knowledge, that can back away and design strategies for the
application of technology. Our educational process does not provide
good preparation for our engineers and technicians and technolo-
gists in this area. :

We need to work more on educating our human resources on
how to manage technology, how to develop strategy.

The CHalIRMAN. Why can’t we do this in America? You know,
when you look at higher education and its true cost we are in
effect educating the Japanese to put us out of business. Over 50
percent, over half of the graduate students in engineering, are for-
eign students. You and I pay 40 percent of that cost.

So we have wonderful technical and engineering graduate degree
programs here in the United States for Tokyo. It is working well.
You and I pay for it, and we have these silly State Department
folks running around saying in the morning’s news they will not
agree that there is a need to do something.

Why is it that we are not attracting more of our own students?
They just do not see the opportunity there? From an engineer’s
standpoint, what has happened to your discipline, Mr. Weinert?

Mr. WEINERT. I will be quite candid with you. First of all, I think
we would really like to hear from Mr. Zook on this.

The CHAIRMAN. All right.

Mr. WEINERT. But I do not think there has ever been any real
glamour associated with being on the manufacturing floor for engi-
neers. That was a place were technicians went. That was a place
where technologists worked sometimes, but there has never been
any real premium in the corporate reward system or in our process
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of development of our engineering work force on being down on the
shop floor, if you will, and looking at processes, strategizing about
the best way to do things.

It is\not /good just-tocome in and throw a bunch of robots and
automated equipment in on a manufacturing process. What we
probably need to do more often is back away, look at the whole
process and say are we doing this thing right at all? Maybe we
ought to completely change our approach to this.

Our engineers have not really been prepared for that type of
challenge in their undergraduate process. Even today, Capstone
Design courses for engineers in engineering education are not as
strong as they should be and in some institutions do not exist at
all. There is not enough emphasis in our educational process on
design, on the concept of identifying what the problems are, of
backing away and looking for new ways to do things.

Our educational process tends to emphasize learning what there
is to learn, emphasizing that, and not to backing away and saying I
want to challenge that. We need to do more challenging. Our engi-
neers need to think that way. When we get engineers on the manu-
facturing floor that are backing away and saying is that the right
way to do things, what is the real problem here, not focusing on
whether a robot goes here or whether a sensor goes there or a con-
trol process here but back away and look at the whole thing. How
does it fit in with materials handling, warehousing, what is the
product going to look like.

In other words, you have to look at the entire commercialization
process. Engineers need to be educated to think that way. Your
Centers, by the way, the centers for the transfer of research in
manufacturing, could in fact be living laboratories where engineer-
ing students and faculty from the universities could actually be
there on these shop floors, if you will, involved in that process.
That will help convert their thinking.

At the same time, I would like to suggest that we in this country
look at the idea of doing more teaching in the real world in indus-
try. Medicine has applied that approach for years in the teaching
hospital. Why not have teaching industries in the United States
whereby our engineering students and faculty actually are in the
productive workplace, doing as they do, learning as they do.

I think that this is a component of our education and will go a
long way to solving the problem that we have just identified.

At any rate, I do, in concluding, want to express appreciation for
the initiative that you have taken to get things iOinI%’ to get a dia-
logue started. I also understand that over on the House side the
Science, Research and Technology Subcommittee is examining leg-
islation this morning which brings also some focus on the National
Bureau of Standards and Department of Commerce.

We welcome, by the way, the attention that both houses are
paying to this important subject, and we look forward to working
with you, sir, in any way we can to make a success of the endeavor
that you have in mind.

On behalf of our society, I would like to thank you for this oppor-
tunity to appear before you and make these comments, and at this
point Mr. Zook and I are prepared to answer your questions if we
can.
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[The statement follows:]

STATEMENT OF DONALD G. WEINERT, P.E., EXECUTIVE DIRECTOR, NATIONAL SOCIETY
OF PROFESSIONAL ENGINEERS

Mr. Chairman and Members of the Committee: Good morning. I am Donald G.
Weinert, P.E., Executive Director of the National Society of Professional Engineers
(NSPE). NSPE is a professional society of over 75,000 engineers representing indus-
try, education, government, private practice and construction.

I am pleased to join this Committee in its deliberations on America’s ability to
compete in the global marketplace. The need for improved U.S. efforts in manufac-
turing research, development and application, and the need for increased attention
to technological innovation, productivity and quality in the workplace has reached a
critical stage. Mr. Chairman, I welcome the opportunity to explore the initiatives
demonstrated in S. 907, The Technology Competitiveness Act of 1987, as an impor-
tant step towards America’s regaining its competitive posture.

Five years ago, the National Society of Professional Engineers commissioned a
Technology Policy Task Force to address this nation’s faltering ability to compete
internationally, and to recommend an appropriate plan of action. The Task Force
was compnseci‘ of eight distinguished engineering leaders, including Mr. Fred G s
Vice President of Manufacturing at General Electric Company; Mr. Erich Bloch,
now Director of the National Science Foundation, and formerly with the IBM Corpo-
ration; and Dr. Myron Tribus, whose distinguished career includes serving as Direc-
tor of the Center for Advanced Engineering Study at MIT, Senior Vice President for
Research and Engineering at Xerox, and Assistant Secretary of Commerce for Sci-
ence & Technology. The Task Force set forth a plan to reinvigorate America’s tech-
nology base. A copy of the Task Force report is being provided with this testimony.

In the period since the Task Force report, several initiatives dealing with other
Task Force recommendations have begun, which we believe are making a positive
impact. For example, under Erich Bloch’s leadership at NSF, engineering has re-
ceived greater attention and increased levels of funding, and we are just beginning
to see the benefits of the industry-university-government partnerships in effect at
the NSF Engineering Research Centers. NSPE is proud to have led the successful
lobbying effort two years ago, when Co added engineering to the basic mission
statement of the National Science Foundation.

Other Task Force recommendations would be implemented by S. 58, legislation
introduced by Sen. Danforth to restore the University R&D Tax Credit to 25% and
to make it permanent, and H.R. 812, introduced by Reps. Walgren and Boehlert to
establish a National Quality Improvement Award similar to the Deming Prize in
Japan. These types of incentive are important components of a reinvigorated Ameri-
can technology base.

One of the most important Task Force recommendations would be, in large meas-
ure, implemented by go 907. That Task Force recommendation stated: National lab-
oratories and other technical activities of the government be given a mandate to
support industry where and when appropriate. And that a strategy for these activi-
ties be jointly developed by industry and government. .

Mr. Chairman, NSPE feels that the Technology Competitiveness Act of 1987 is
particularly important for two reasons. First, it is an important step in moving the
Department of Commerce into a national leadership role in promoting the techno-
logical health of the United States. We applaud the establishment of a Productivity
and Technology Administration (PTA) at the Undersecretary level within the De-
partment of Commerce. The Department of Commerce should have the same role
relative to the commercial security of the United States that the Department of De-
fense has relative to the military security of this nation. To provide independent
advice and counsel to this effort, I would recommend the resuscitation of the Com-
merce Technical Advisory Board (CTAB). This advisory board could be composed of
representatives of labor, management, academia and state government. It would be
empowered to review, critically, the performance of the Department of Commerce in
carrying out the intentions of this legislation.

A second important element of S. 907 has to do with the authorization portions of
the bill (Title V, Sec. 501). We applaud the increased funding authorized by this sec-
tion as a reflection of the importance this committee places on the expanded role of
the newly designated National Institute of Technology. We agree with the proposed
mission of the newly established Institute which is outlined in Title I, Sec. 1(b). That
mission is “to lish a National Institute of Technology to serve as a national
laboratory which will provide the measurement and technological services essential
for scientific and engineering progress, interstate commerce, improved product reli-
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ability and manufacturing processes, and guaranteeing that products protect public
safety.” However, this is a large and important mission and I caution that it not be
undertaken at the expense of the important efforts already underway at the Nation-
al Bureau of Standards. Let me paraphrase a recent National Research Council
Evaluative' Report 'orithe (National Engineering Laboratory of NBS: “The NBS is
chartered as the central technical agency of the Federal government to ensure that
scientific, industrial and manufacturing effort in the nation have the basic elements
of metrology to support the introduction of new science into the mainstream of com-
merce. [NBS] is chartered to ensure that those elements of commerce in the nation
that are so vital to the health and well-being of the citizens are properly understood,
and that the basic technology is not only developed but also made readily available
to industrial and commercial practitioners.” The NBS has made significant headway
in numerous programs aimed at improving our manufacturing base, particularly in
the area of metrology. For a new Institute to be effective, it must build on the foun-
dation of expertise and information currently in place at the National Bureau of
Standards. It also should build on the existing partnerships which NBS has devel-
oped with the private sector. With this in mind, we would recommend that Title I
Sec. 2(a)9) of the bill be amended to include professional societies.

We support the proposed manufacturing centers in Title II of S. 907 to bring to-
gether the ideas, the people, the organizational structure necessary to assist the
American manufacturing community in addressing its needs. This is the most ap-
propriate role for the NIT—the role of the facilitator, the broker, the catalyst. The
manufacturing centers must be designed to provide the maximum benefits to all
participants, and we would hope that in the information of these Centers, a close
examination would be made of the Engineering Research Centers established
through the National Science Foundation to imitate the successes and avoid the pit-
falls which have been discovered in the first few years of these public/private sector
partnerships. Where beneficial, NIT Cooperative Centers could be coincident with
the ERCs, thereby strengthening the crucial partnership between NSF and NBS/
NIT programs, and bringing engineering educators and students more into the proc-
ess of streamlining the development of our manufacturing technologies.

An excellent feature contained in Title III of the proposed legislation is the estab-
lishment of Commercialization Awards to (a) small business and (b) joint research
ventures. It recognizes private sector initiatives and provides “‘seed money’’ to assist
in their development. Manufacturing firms or joint ventures are prohibited from be-
coming too reliant on Federal funding because of the financial and time limitations
placed on Institute involvement by this legislation. These kind of “awards” will
demonstrate a commitment by the Institute without suggesting that the Federal
government is the primary source of funding for the reinvigoration of America’s
small and medium-size manufacturers.

A no less important feature of Title III relates to the responsibilities of the NTIS,
in the area of information exchange, and technology transfer. NTIS must continue
to participate in CENDI, a Federal cooperative effort organized by the Commerce
and Energy Departments, NASA and the Department of Defense to coordiante the
exchange of scientific and technical information among federal agency databases
and develops standards for cataloging and processing information. This technical in-
formation exchange consortium already includes many Federal Agencies, and is rap-
idly being expanded to include professional societies, universities, and industry. The
benefits of this type of service cannot be overestimated. One possible vehicle to fa-
cilitate information exchange would be the revitalization of the existing State Tech-
nical Services Act, whereby states would provide matching funds, and set up similar
information consortiums, and patch into the Federal effort. This type of state in-
volvement is critically important.

An area where we would suggest changes is in the Small Business Technology
Leaseback Program as described in Title IV of S. 907. The Federal government
should not be the financial engine that drives the automation of manufacturing.
This is a private sector enterprise.

The Institute’s role in the transfer of technology to the small and medium size
manufacturing firms, however, should be that of a catalyst, not as the source of ad-
vanced automated manufacturing equipment and processes. If the role of the Insti-
tute is to be that of a leasing agent, then the funds committed to this venture in the
legislation are seriously inadequate. The Institute could better serve by helping to
cultivate alternative funding sources for small manufacturing firms, perhaps provid-
ing some type of Federal subsidies to these firms to allow them to invest in auto-
mated manufacturing equipment and processes. We would further encourage the ex-
amination of the feasibility of the establishment of a system for financing improved
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technology in manufacturing similar to those used in the agricultural credit system
as a more appropriate Federal role.

To conclude, Mr. Chairman, let me suggest an area in which this legislation could
be strengthened., That area is-in the development of our “human resources” and
their role in revitalizing our manufacturing capabilities. The United States contin-
ues to lead the world in research and discovery of new technology. Regrettably, our
weakness is in understanding how to translate this research into manufacturing
processes and, consequently, into competitive products. We have not created an en-
vironment in the technological community to carry out designs effectively. We need
to educate our technical workforce, particularly our engineers, so that they can ex-
ercise technological leadership in the broadest meaning of that term to achieve har-
mony between product, process, and design.

An example of this is the New United Motors Mfg., Inc. (NUMMI) plant in Fre-
mont, California. A joint venture of General Motors and the Toyota Motor Corp., it
is run by Japanese management with an American workforce. It has been effective-
ly automated at the lowest level of capitalization, yet it has the highest quality and
productivity of all GM plants. We cannot simply invent, we must also innovate, and
this innovation should in with our management of technology practices. Innova-
tion doesn’t just occur. I believe the proposed Institute must play an important role
in educating not only our existing technical managers, but also in the development
of this nation’s future technical managers. Further, education in technical leader-
ship should become an integral part of our undergraduate and graduate engineering
education programs.

One of the educational concepts which we would suggest for the Institute is simi-
lar to the concept of the “Teaching Hospitals,” which have proven so vital to the
medical profession. The Institute should attempt to involve engineering faculty and
students in the practical examination of process control and integrated manufactur-
ing, by encouraging joint industry-university partnerships. These “Teaching Indus-
tries” could be located either in the industrial setting or through the proposed new
regional “Cooperative Centers for the Transfer of Research in Manufacturing.”
These joint efforts would not only serve to better educate our managers, students
and educators in innovative management, but would facilitate a more complete un-
derstanding by all parties of the needs of the manufacturers, thereby focusing the
engineering students and faculty on the most appropriate and cost-effective develop-
ment and applications of new technologies.

I understand that the House Science, Research and Technology Subcommittee is

examining legislation this morning which would bring a renewed focus to the
technol programs of the Department of Commerce, particularly the National
Bureau of Standards. We welcome the attention that both Houses of Con have
iven this initiative, and look forward to working with you and your colleagues in
inding answers which will work to restore this nation’s ability to compete in the
international marketplace.

On behalf of the National Society of Professional Engineers, let me again express
my appreciation to you Mr. Chairman for introducing this provocative legislation,
and for allowing us the opportunity to appear before you today.

The CHAIRMAN. By the way, Senator Pressler, we are informal
here because you and I are running things here this morning. So if
you want to interrupt at any time to comment or with an opening
statement or with any questions, please do so.

OPENING STATEMENT BY SENATOR PRESSLER

Senator PrRESSLER. Thank you, Mr. Chairman. I have a few brief
remarks.

I am deeply concerned about the fate of our small businesses.
Economic conditions and competition from abroad threaten the ex-
tinction of small businesses just as these same factors threaten the
American family farm. This doesn’t have to occur. The Federal
Government supports a number of Federal Laboratories and re-
search efforts that can be used to help small business. Last year’s
passage of the Technology Transfer Act and the President’s recent
executive order were steps in the right direction. But these federal
labs can improve their ability to share technology. At the NBS au-
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thorization hearing earlier this year, this Committee heard that
NBS, a Federal Laboratory specifically devoted to serving industry,
did not have any current programs designed to help small business.
If our firms, are (tol compete, better sharing of Federal Research
with small business will be needed.

Our success in the competitiveness battle will also depend on
education. Our country will need a skilled and flexible workforce if
we are to operate the automated facilities of the future. Machines
do not run themselves. They require dedicated and talented per-
sons to ensure their proper operation. Unfortunately, many of our
undergraduate institutions fail to offer manufacturing degrees.

As the Commerce Committee works on competitiveness legisla-
tion this year, we must remember that there is only so much the
Federal Government should do. We cannot continue to spend our
nation out of its difficulties. Congressional action can benefit the
economy, but it can also do harm. A narrowly targeted increase in
government spending or a minor shift in government policy can in-
crease economic activity. On the other hand, an increase in govern-
ment spending or government intervention may discourage private
initiative. Finding the appropriate balance, therefore, is critically
important, and requires a thorough knowledge of the alternatives
before any decisions are made.

Thank you, Mr. Chairman. I look forward to the testimony of
this morning’s witnesses.

I will have some questions.

The CHAIRMAN. Do we want to hear from Mr. Zook first? Do you
have a statement, or do you just want to respond? Will you com-
ment on some of the things we asked about?

Mr. Zook. I have no prepared statement; however, I would like to
comment on your last statement, the question with respect to
where the manufacturing engineer fits into the scene in the United
States versus the rest of the world.

I completely agree with Mr. Weinert that the culture and the
educational makeup in the United States has not been one to
highly reward the manufacturing engineer. If you look at the Euro-
pean universities, for instance, they have manufacturing engineer-
ing programs that are on a par with the other educational pro-
grams. They do also in Japan.

In the United States, the manufacturing engineering program is
rather rare and is usually considered as an interdisciplinary activi-
ty at the graduate level rather than a method of preparing an engi-
neer for a career in industry at the baccalaureate level.

That contrasts completely with the practice in industry in the
United States, because typically they will employ the engineer
after his graduation at the baccalaureate level; therefore, in effect,
they have missed most of those who have training in the manufac-
turing areas. American industry has, as a result, tended to depend
on those who have come up through the ranks and may have mini-
mal education with respect to engineering disciplines. This has dis-
advantaged us in many cases.

I think that some of the provisions of this bill will help us in
bringing attention to the need to encourage more activity in this
area, and I certainly support the bill as an indication not only of
recognition but as a provision for beginning to do something to ad-
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dress the problem. We would much prefer to see an issue coming
before us that would allow the United States to become much more
competitive, in its manufacturing endeavor as opposed to beginning
to build restrictions and walls with respect to our ability to import
or export in that connection.

Senator PRESSLER. Let me ask just a question or two, if I might,
about education. I know that that is not the principal focus this
morning, but I have been very concerned. I am told that about half
of our students who are graduate students in engineering are for-
eign students. Is that correct?

Mr. WEINERT. That is approximately correct.

Mr. Zook. I think the record would show that if you look at the
doctoral degrees with respect to foreign students that they do pres-
ently in U.S. universities exceed 50 percent. I believe at the mas-
ter’s level we are running somewhere around 35 percent or so, and
of course at the baccalaureate level it is much more in balance
with U.S. citizens.

Senator PREssLER. What is the reason for that? Of course, it is
not entirely bad. I suppose we want to train our friends. Hopefully
we have friends all over the world as a result of it or they become
our friends as a result of going to school here; but what is the
reason that over 50 percent of the doctorates given in engineer-
ing—now, that is engineering but that would not be physics or
chemistry or biology, would it?

Mr. WEINERT. No. That is engineering.

Senator PrEssLER. What is the analogous situation with those
disciplines, sciences, mathematics?

Mr. WEINERT. I do not know.

Mr. Zook. I do not know, either, but in engineering certainly it is
related to the fact that it has been typical over the years to treat
in industry the baccalaureate degree as being the professional
degree to begin a career in industry.

In fact, it is typically such that the advanced degrees are at-
tained by the practitioners in industry after they have begun their
professional career rather than to have gone through a master’s or
a doctorate prior to beginning a career in industry.

This is because the salary structure in industry makes very little
provision for the advanced degrees as a beginning job. The experi-
ence gained in industry is important, and thus they reward the
baccalaureate degree very well in comparison to the higher de-
grees.

Mr. WEINERT. When you begin practice as a scientist, you begin
as a Ph.D. in almost every case.

Senator PressLER. What is the basic underlying reasoning? Is it
economics, or is our young engineers, our people in that field, or is
it that industry just does not pay them? Are there no jobs in the
United States for doctorates in engineering?

Mr. WEINERT. Well, there are jobs for people with doctoral de-
grees, but for a long time one of the major users of the doctoral
degree were the teachers of engineering, the professors. Look at the
reward system for a professor of engineering compared to an entry
level engineer in a major industry.

Senator PressLER. What is the comparison?
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Mr. WEINERT. The industry compensation, just as it is when com-
pared with government, is much, much higher, for example. Now,
that has been closing over the past few years with more emphasis
in our univyersities and our engineering schools on providing higher
rewards'for' entry level professors and teachers, but those people
are coming with doctorate degrees.

Senator PRESSLER. They make $40,000 or $50,000 a year usually?

Mr. WEINERT. Not to start with.

Senator PrRESSLER. Teaching?

Mr. WEINERT. They do not start at that level.

Mr. Zook. I think we could quantify it perhaps as saying a typi-
cal starting salary for a baccalaureate engineer going into industry
today is about $27,000. A typical starting salary for a Ph.D. engi-
geexb Og(;)ing into education today would probably be in the area of

34,000.

The CHAIRMAN. A freshman lawyer gets $45,000.

Senator PrRESSLER. What is the long-term significance of this in
terms of competitiveness, though? Of course, we cannot artificially
send people to become doctors in engineering if there are no jobs
for them, but it would seem to me that in terms of competitiveness
these are the type of people who would be able to do research and
produce new products and so forth.

Mr. WEINERT. You are raising an important point, but I think we
better keep in mind that success in manufacturing, success on the
manufacturing floor and in the issues that we have been discussing
here this morning, it is not necessary from the standpoint of the
engineer for there to be a Ph.D. If you are going to do research,
yes, that knowledge base is extremely important. If you are going
to teach, that knowledge base is extremely important.

There is no evidence that a well-prepared baccalaureate or mas-
ter’s degree engineer cannot adequately deal with the kind of man-
ufacturing challenges that we are talking about. So I do not think
we need to presuppose——

Senator PRESSLER. So maybe there is not a problem here.

Mr. WEINERT. I think the problem is in what type of educational
preparation that baccalaureate degree has and what kind of expo-
sure to design and to innovation ‘and to challenge it is providing.

.Selngtor PrEssLER. So you are talking about undergraduate cur-
ricula?

Mr. WEINERT. I am talking about undergraduate. It starts with
the undergraduate.

Senator PrReEssLER. Well, then let me dig into that a little bit, be-
cause as I understand it now, at our military academies you get an
engineering degree. Now, is that the same kind of an engineering
degree that you would get if you went to the University of Texas,
and do you study the same things? What curricula changes would
you recommend?

Mr. WEINERT. Are you talking about the military academies?

Senator PrESSLER. All right, let us talk about them in one catego-
ry. Thee;,are engineers, are they not, when they come out?

Mr. WeINERT. Well, it depends. They now can specialize in a
major.

nator PRESSLER. In the traditional West Point education, you
are an engineer. If you are a military officer, you are lots of things.
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Mr. WEINERT. That was true until the middle 1960s. I happen to
be a product of that system. So to the middle 1960s, we probably
took more science, math, engineering-related curriculum content
than almost any engineering school in the country, yes.

There has been a change. There is now a wide range of electives.
Only those who choose a particular path could even get enough
credits now at West Point or the Air Force Academy or the Naval
Academy to qualify for an engineering degree because they have
now broadened into an elective process in all of the academies.

Prior to the 1960s, you are absolutely correct. The content was
very heavily math, science, engineering, or technically related.

Mr. Zook. If the question refers to the consistency of the educa-
tion of the engineer, it is very consistent in the United States. The
holder of a baccalaureate degree in mechanical engineering, for in-
stance, from any institution will have taken a prescribed series of
courses that is controlled and monitored by the Accreditation
Board for Engineering and Technology. So we do have very excel-
lent consistency across American education with respect to all en-
gineering disciplines.

Mr. WEINERT. There are many of us, however, that do feel that
that undergraduate experience needs more in it and some different
things in it than it currently has, and there is a fairly large body of
opinion that thinks perhaps that educational program ought to be
longer than four years, which is the current typical baccalaureate
program, although most engineers may take four and a half years
to graduate.

Even so, there is a body of thought that feels that ought to be
expanded and extended, and some of the nontechnical education
that relates to the subject that we are talking about, leadership
and management, leadership of technology, management of tech-
nology, incorporate more emphasis on design and perhaps a re-
quired practical experience component similar to the co-op pro-
grams that now exist but make sure every engineer goes through
that process.

The CHAIRMAN. Mr. Zook, in your capacity as the President of
the Society of Manufacturing Engineers, I am interested in the
audtgmated manufacturing research facility at the Bureau of Stand-
ards.

Can you comment on it? How important is its work and what po-
sition has it put us in with respect to our comﬂztition overseas?

Mr. Zook. We see it as a very important beginning point from
which to embark in this area of manufacturing technology. It is the
next step from bringing science into the actual manufacturing of
product, but at the end of the point at which the National Bureau
of Standards completes their work, there still is a considerable
chasm that exists before we can bring that product into fruition on
the manufacturing floor.

Some of the provisions of this bill would help us in bringing that
to the point at which it can be used both geographically and with
respect to the technology involved. By being able to bring the
emerging technologies forward through the present system that we
have in NBS and then bringing them out of the shelter and bring-
ing them geographically closer and technologically closer to the
user, particularly in this human resources area, to use these as an
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area in which we can advance the knowledge of the small business-
es, the medium-sized businesses, say, in the areas of computer inte-
grated manufacturing, this is where the advantage will come, as I
would see it,'from 'some ‘of 'the provisions of the bill.

The CHAIRMAN. I am familiar with the Rapid Acquisition of Man-
ufactured Parts (RAMP) Program of the Navy and their facility
which is starting, of course, in my backyard.

Is there a counterpart in civilian industry? Are they trying at
any level that you know of through the Bureau of Standards? I un-
derstand all this technology and development really was initiated
at the Bureau of Standards. I am wondering if there is anything in
the private sector as we are doing it now for the Navy? Do you
know of any?

Mr. Zook. I know of nothing that compares to that in the private
sector. We are continuing in the private sector to do as we have
traditionally done over the years, and that is that each of the large
industries are tending to do their own thing. We are tending to
invent a similar wheel many, many times in corporate America,
and there is very little in the private sector that acts to bring this
together in a coordinated effort.

Of course, the legal restraints that have been on us particularly
in past years have actively discouraged any types of cooperative
effort, and that is why there is quite a contrast, of course, between
the approach in American industry and that of Japanese industry.

Mr. WEINERT. Senator, I would like to point out that that point
that was just raised, the culture in this country undergirded by the
Sherman antitrust law, which really inhibits the type of coopera-
tion among industries— :

Mr. Zook. We have been taught not to cooperate.

Mr. WEINERT. That is right. Our culture teaches us not to cooper-
ate. It is against the law.

The CHAIRMAN. Do you think we ought to do away with that? I
k}x‘xow we are not the Judiciary Committee, but I am interested in
that.

Mr. WEINERT. Sir, I do not want to propose that.

The CHAIRMAN. You do not want to propose that.

Mr. WEINERT. But I think that there needs to be a serious——

The CHAIRMAN. Greater cooperation. .

Mr. WEINERT. We need to look at that legislation and see if
maybe the way it is applied to industry and these cooperative ef-
forts in manufacturing cannot be modified.

The CHAIRMAN. Will you do that for me? Look at that bill and
see if you can. If I knock out the section that is going to make
leasebacks of equipment, we will make a deal. I will knock that out
of the bill if you will reinsert in lieu thereof how we can get the
cooperative kind of language which would promote legislatively co-
operative culture among industry and still not be in violation of
Sherman or Robinson-Patman or any of the other pricefixing stat-
utes.

Mr. WEINERT. We will look at that. :

The CHAIRMAN. Look at that for me, because, you know, necessi-
ty is the mother of invention. Roger Millikan is determined not to
go overseas, so I have sent people down there. Now I have opened
their eyes because I have to come up here and listen to these
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Washington silly billies about telling me my textile industry has
got to be more competitive. I know we outcompete any textile in-
dustry anywhere in the world. I have gone through the Korean tex-
tile industry.

He Roger Millikan has done it because he has to survive, and he
is using all of these things you are talking about. I have never seen
such a research center. You would think they were inventing some
kind of money, but it is research upon research to try to stay ahead
of the curve. As a result he has high productivity, and he is produc-
ing automobile carpet not only for Detroit but for downtown Tokyo,
and we deliver.

So I know about our competitiveness. I go into Stoneswear. In a
similar fashion, he is in garments, childrens wear. They stamp on
the pockets. He has a machine that puts on the buttons, another
one that stamps on the collar, and I know Daewo in downtown
Pusan would like to get their hands on all of that. He has designed
it himself.

We are doing it, and there is a lot out there, but I think this In-
stitute of Technology can facilitate a good bit of it, as you say, and
extend those ideas some. We are not doing it in this country. Some
are doing it but in a very small way.

Excuse me. Let me yield to my cosponsor of the bill here, Sena-
tor Riegle.

Senator RIEGLE. Thank you, Mr. Chairman.

In the Finance Committee this morning we are starting a mark-
up in a serious way on the Trade Bill. Of course, these issues relate
very importantly to the massive trade deficit that we have and
which shows no sign of changing, at least not in any way that we
can hang our hat on yet.

I want to say to you, Mr. Chairman, how much I appreciate your
leadership on this issue and the fact that in drafting this legisla-
tion, which I am co-sponsoring with you, I think we are trying to
make some breakthroughs, trying to make some things possible
within our own economic system so that the private sector can
make a surge, which it needs to do.

We are losing an awful lot of high value-added jobs. High living
standard jobs are going overseas, and if we do not find a way to
move our research and our technology and our innovation out into
practical manufacturing applications and products and then on out
to the consumer in this country, we are going to continue to fall
behind. There is no way that we can meet our needs as a Nation
for families or cities or the country as a whole if we are not moving
at top speed to make ourselves as efficient, as modern, and as pro-
ductive as we can be as a society.

We are going to have testimony a little bit later from a company
from a Grand Rapids. I will not comment about them now. But
they represent what can be done by a smaller-sized company with
the application of technology to take and do exactly what your tex-
tile people are doing, and that is to increase efficiency. There is no
reason why we have to be second to anybody in this world, certain-
ly not Japan or Korea or Taiwan or anybody else.

The thing that disturbs me is that so often we invent the tech-
nology, we find the process, and then somebody lifts it from us,
takes it overseas, and the next thing we know the products are
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coming back in and knocking out our people with the inventions
that were inventions of our own creation. So we have to find a way
to stop this.

I will just/say one otherthing at this point, Mr. Chairman, and
that is this. The Presidential Commission on Industrial Competi-
tiveness that President Reagan named a few years back pointed
out at that time that the Japanese were producing twice the
number of engineers per capita in their society as we are. That is a
terrible problem, the fact that we are not applying ourselves suffi-
ciently to equip enough people in our society with the skills that
we need.

That is at one end of the educational scale, but I was just looking
at some data the other day. The high school dropout rate, Mr.
Chairman, in Japan today is 2 percent. The%hare getting 98 percent
of their young people through high school. The high school dropout
rate across the United States today is 24 percent. It is more than
10 times worse than it is across Japan. In my city of Detroit, when
we talk about Detroit going head to head with Tokyo, the high
school dropout rate today is 59 percent.

We just are not putting our resources in the right places. Now, it
is not just money; that is part of it but that is not the whole
answer. Families have to work harder together. We have to turn
off the TV sets. We have to get kids to open books and spend time
reading and doing other things.

We are lagging. We are lagging way behind, and it is no surprise
that our economic performance is as dismal as it is in international
economic terms when we are not demonstrating our capacity to
perform better than that.

So I am all for moving us at the top rate of speed into technology
transfer so that we can begin to take advantage of our tremendous
inventive capacity in this country, and to some way to share it, get
it out into small business, find a way to facilitate the movement of
process technology and product technology out there to the smaller
companies in this country that employ most of the work force.

I think we can do it, and I think the outline that the Chairman
has laid out is on the mark. I thank the witnesses for their testimo-
ny so far this morning.

Senator PrReEssLER. How much of an attitude change is required
before a firm considers automating its facilities?

Mr. WEINERT. I think probably Mr. Zook can offer the best com-
ment on that.

Mr. Zook. Could you repeat that question, please?

Senator PresSLER. Yes. How much of an attitude change is re-
quired before a firm considers automating its facilities? I suppose it
depends on the economics and so forth, but what goes into that
when an engineer tries to persuade a company to modernize or to
be more competitive?

Mr. Zook. It is less of an attitude change than it is a matter of
acquisition of knowledge. If you were to have asked this question
five years ago, then yes, there would be a considerable attitude
change required, but the pressures of international competition on
businesses large and small in the last few years have brought ev-
eryone who is still in business to the realization that the change
must be made. ’
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The problem in moving forward to some of the automation that
is required of an industry, computer integrated manufacturing, the
use of flexible manufacturing systems, things of this nature, are
largely a mattér of the knowledge base that is required to do it.

We have very few of our small industries, particularly, that have
even begun the process, say, in terms of what we call truly comput-
er integrated manufacturing. The larger firms that have the re-
sources to do it have given considerable emphasis to this type of
activity in recent years, but they are not there yet.

This is a real metamorphosis in industry to make this kind of
change. We have come forward over a number of years from a very
labor-intensive type of activity through one in which we make use
of numerically controlled machine tools; but the big change that
has to take place in industry today and the thing that is happening
concerns not only the integration of manufacturing functions but
also the integration of the information flow throughout the indus-
trial world.

It is this, then, that will allow us to be more competitive by
doing such things as reducing the amount of working capital that
we have tied up in our inventory, of reducing the length of time
that it takes to bring a product from the conceptual stage to the
realization stage and from the beginning of the manufacturing
process to the end of the manufacturing process. It is the use of
this type of technology that is going to allow us to have more flexi-
bility to be able to produce variations of product or different part
numbers on the same type of equipment and to do it without elabo-
rate changes in the way that the equipment it set up.

This is a dynamic change, and it is an enormous change in terms
of the knowledge base that is required on the part of manufactur-
ing. The small and the medium-sized industries that are having the
difficulties staying competitive with what they have and cannot
devote the resources to do what is to them perhaps a secondary or
tertiary activity as compared to building the product that they
have to build today, they are the ones that are suffering.

The larger industries have programs to do this. They are not
there yet. They are moving forward. They will get there. They are
tending to leave the smaller ones behind, and they are leaving
them behind at a time, paradoxically, in which they are depending
more on the smaller industries because there is a great tendency in
industry today to buy externally rather than to make all their
product; and yet those from whom they will buy tend to be those
that are less further along in the movement or the integration of
computer activities.

Senator PrEssLER. Yes. Yes, I see your point.

One thing that I am interested in also is, can the Federal Gov-
ernment take actions that lead to a change in attitude, or does it
require leadership in the private sector? Of course, it requires both
regarding decisions such as a firm automating and so forth.

Are there specific things that the Federal Government can do to
encourage more automation? Qbviously it has to come from private
industry, but are there some things we should be doing better?

Mr. WEINERT. I would like to offer a comment on that.

First of all, I think there is a caution here. The presumption that
we should automatically automate everything is a presumption
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that perhaps we ought to challenge. The very successful joint Japa-
nese/General Motors venture has one of the lowest levels of capi-
talization in terms of automation of any plant that GM runs. That
is the onevin/California.O0Yet, it is one of the highest, in fact the
highest, in terms of productivity and quality.

It is knowing what type of automation and where to put it and
how much that is more important than just blindly saying we
ought to automate everything.

I agree 100 percent that the attitude is there. The economic reali-
ties have driven the attitude. What the government can do is exact-
ly what this bill proposes to do, and that is to make the knowledge
available that allows these people to convert those attitudes into
reality. They want to do it. They want to do whatever is appropri-
ate, but they have a hard time getting to it because they do not
have access to the information.

So I do not think it is an attitude shift that the Government
should force or try to force. I think that is already taking place
based on economic reality. I think what is needed is exactly what
this bill is aimed at, and that is providing the ideas, the informa-
tion that these people can have access to and go back and apply in
their own industries.

Senator PREsSLER. Is it enough to acquaint people with the new
technology, or do they have to be trained to operate it? How much
experience or know-how does NBS have in training people to use
advanced equipment, and do they have any current programs?

Mr. WEINERT. I think this bill envisions in these Centers, these
Cooperative Centers For the Transfer of Research In Manufactur-
ing, that there be a hands-on capability for people to experiment,
use, play with these technologies. That is my understanding of it,
and that is one of the reasons I urged earlier that we might involve
undergraduate engineers and faculty in those same centers so that
they can be a part of that hands-on process.

I think some of the people that are in the small and medium-size
industries by the way, are key to this process may not even have
engineering degrees. They are very savvy people, and if they have
an opportunity to come to a place where these things are available,
if they can play with it, tinker with it, it does not take them long
to say if I adapt this slightly this way, it will do this thing. I can go
back and put that into use in our plant.

I think you need the ability for them to be able, if you will, to
tinker. As I understand these centers, that ability would be there,
if you will.

Senator PreEssLER. How important is it that NBS support region-
al manufacturing centers if other Federal agencies such as the Na-
tional Science Foundation can support centers where industry and
university can work together?

Mr. Zook. We have two different objectives there, it would seem
to me. The engineering research centers that are being supported
in the last three years by the National Science Foundation are de-
voted more to the basic research activities of manufacturing. They
are into such things as solid forms and such things as basic metal-
lurgical activities that are involved in manufacturing and less so in
the implementation activities; whereas what we are talking about
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here with the National Bureau of Standards would lead more di-
rectly toward the implementation activities.

In this area, I think, to respond to a little bit to your previous
question, the'Government doés have a role. I think it has a role
both in terms of supporting and in terms of providing leadership in
this area. We have a number of groups that are active in different
realms with respect to this need, and these are groups such as the
universities.

The various engineering programs in the universities, the activi-
ties of societies like our own, the professional societies, can play a
role here in assisting to develop and to bring to the audience that
this bill addresses the type of information that we have.

The other side of it, of course, is industry itself that can come to
the party and provide practical information of their own that will
mesh together well with the information that is available in the
university systems, from NBS and from the technical societies. I
think there are four sides to this issue.

Senator PRESSLER. VerK briefly, my final question. Would each of
you state what you think the one or two strongest and the one or
two weakest points, if you were to switch sides in a debate, of es-
tablishing a role for NBS in quickly developing and applying new
technology to manufacturing processes.

Mr. WEINERT. Of course, one of the strong points, obvious strong
points, is the long mission NBS has had related to industrial manu-
facturing processes, particularly in the standards in the metrology
area, and their close relationship with industries.

There have been many, many people from industry actively
working in the Bureau over the years, and their active involve-
ment in these types of activities relating to their metrocation and
standards process, I think, is something on which to build. So that
is something I think is a very strong reason why you should look at
the NBS as a possible vehicle for this.

I think one of the weaknesses, is not so much a weakness in NBS
as a potential dichotomy, if you will, in the process. The National
Science Foundation has focused on education and basic and funda-
mental research. You are going to have at the Institute a group fo-
cused on more practical applications. There is an obvious connec-
tion between them. I think one of the possible weaknesses is that
the cooperative link will not be forged as strongly as it should, and
I think we ought to be very careful that we capitalize on the uni-
versity-based fundamental engineering research that is being car-
ried out on the one side and the focus on education and marry it
with the practical applications of knowledge and technology on the-
olt;her side and that the two work together. I think I would caution
that. .

Mr. Zook. I would agree that if you were to look through the var-
ious areas of the government to select one that is well positioned to
begin at this point, that it would be NBS. So I have to believe that
we are starting at the right point, that we have a group that al-
ready has a little bit of a head start and background in this area.

I J; not believe that it would be beneficial to try to pick a weak-
ness in that regard, because as we look at the alternatives, each of
those appear to be less firm as a good selection than this one is.

The CHAIRMAN. Senator McCain?
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Senator McCaIN. I have no questions, Mr. Chairman.

The CHAIRMAN. One question, Mr. Zook, as head of the engineer-
ing society with respect to cooperative research. You know, we
passed that'act'‘permitting- ‘cooperative ventures in 1984. Bobby
Inman and MCC got together in electronics down in Austin, Texas.
But we have yet to see in the fields of mechanical engineering, ma-
chine tools, or other general manufacturing industries any kind of
cooperative research.

From your vantage point, why not? Why have they not joined in
joint research ventures? Is it a proprietary pressure that says, if we
are going to do anything we are going to do it on our own and
there is no need for cooperation amongst the large industries?
From an engineer’s standpoint and your experience, what is your
comment?

Mr. Zook. I would have to say that it is very difficult to change a
lifelong pattern of activity as a result of a bill such as this. Again,
to refer to the comments earlier, we have not been brought up that
way. In the machine tool industry in the United States there has
been a long history of concern about getting too close together be-
cause of the legal implications associated with that.

I believe that today so many members of the U.S. machine tool
industry have disappeared from the scene. Either they have com-
pletely gone under or they have merged together, or they have
even become owned by a foreign concern that has made it today
still difficult to get together.

The only way in which there is considerable effort in this respect
is as a result of the consolidation in the machine tool industry.
Now a number of the independents that were still around 10 years
ago belong to the same corporate management, and of course they
being one are cooperating with each other, so we are not quite as
fragmented as we were a few years ago.

The CHAIRMAN. Well, in thanking you, if there are not any fur-
ther questions, let me say that you are right on target. I am most
grateful for your testimony. The Committee is also.

Just one comment with respect to the nature of cooperation and
how you have to do it. Some years back, around 27 years ago when
I was carpetbagging Michigan, we were dumb. We had corn and
cotton and down where the corn and cotton and potatoes grew we
did not have any skills. Everybody else had all the skills.

And I can comment openly now because they have a dynamic
governor, Jim Blanchard, as well as a Senator here, and they have
gotten money to really develop industry. Their attitude then was, if
the industry came at that particular time or left or did not come at
all, they did not care.

But I still had to prove that we had the skills. So we did just
that. We put in a technical training system. I got Clemson Univer-
sity to oversee these moves. I would go to an industry and tell
them about our skills.

I will never forget one of them, for example. I was trying to get
Freiden Calculator from the West Coast to move east.

They had a board meeting going on, and they said, well Gover-
nor, we are sorry but we have already made our decision. We are
going into the Netherlands. But Mr. Atkinson, take the Governor
out and show him the pl it.
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Well, I thought that was the last thing that I wanted to see. At-
kinson was showing me around and he said, look at these punch
drills. He said, under the -work rules here, you know, you have got
to have one operator for every three machines. We know that one
operator can really handle six of these machines and that is 85 per-
cent of the cost of production and we can cut that cost in half.

So after listening to all of that I stopped in at Emerson Meade on
the way back to Oakland and, the person I spoke with thought
when I said Governor he thought it was governor of the Lions Club.
I will never forget.

And we got in anyway and I said, Mr. Meade, I understand you
have got this so-called punch drill problem of manufacture, and
that it is 85 percent of the cost of your production and we can cut
it in half. We know a machine operator that can do this by operat-
ing and handling seven machines.

He said, where did you learn all of this. I said, I am a politician.
I said, this is what the engineers tell me we can do. So to cut it
short, he came. We put in that whole process. If you give us three
of those punch drills, we will pay for the supervision, we will pay
for the training, and everything else of that kind.

And we would move the industry. We worked cooperatively with
our universities down there and developed these centers. Inciden-
tally, we also carpetbagged the Federal Government. Out in St.
Louis, they had more fine machinery from Korea and World War
II, just sitting there.

So I used to station one person in the Pentagon and two out in
St. Louis, and we got half of our machinery to equip the plant from
the Federal Government, just on transfers. But now we have to do
even more of this because rather than North and South Carolina
competing against each other to get industry, we are competing to-
gether against Mexico, Taiwan, Singapore, Indonesia.

The whole picture has changed, and I think this is a wonderful
presentation you gentlemen here have made, because if we can
liken this, as you say, to the Agricultural Extension Service, if we
can get a type of commercial, industrial extension service, where
America’s industry can begin to commercialize and keep up with
the culture, keep up with the new ideas coming in and how to mod-
ernize and how to stay on top of competition, I think we will have
it. We will form our own little MITI.

We thank you very much this morning. We will now have the
second panel. Mr. Jacques Koppel, with the Technology Manage-
ment Group in Philadelphia, and Mr. Robert McIntyre, of Ampro-
tech in Grand Rapids, Michigan.

Senator RIEGLE. Mr. Chairman, I want to just take a minute, as
Mr. McIntyre is taking his seat, to introduce him to the Committee
and to welcome him before us today. He is here representing Frost,
Inc. of Grand Rapids, Michigan.

In many ways this company represents the tremendous changes
that have occurred in Michigan industry over the last decade and
are occurring, although not to the rate we need to see across the
country. Frost, Inc. and their subsidiary, Amprotech, are truly at
the cutting edge of technology.
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They have shown that manufacturing in America can be every
bit as efficient and high quality as any in the world. And they are
making a profit at it. And we take our hat off to them.

It is particularly noteworthy that Mr. McIntyre’s company is not
on the Fortune 500, although one of these days it may be there.
Rather it is a family run business that was facing the challenges of
the modern marketplace.

It responded by taking a risk and investing heavily in automa-
tion of its entire facilities, from office to manufacturing, basically
crafting it in-house, as an in-house strategy, and it has worked.

And I am particularly proud of the accomplishments of this com-
pany, since it does symbolize a very good example of the commit-
ment Michigan is making to the future, and I very much look for-
ward to his testimony today as it relates to the legislation that you
and I are co-sponsoring together, Senator Hollings.

I would hope, Mr. McIntyre, that you would give us today any
other ideas or findings that you have had, having come through
this experience. In other words, I think this is the time to help
others learn from the path that you have been over. Thank you.

The CHAIRMAN. I thank you. We welcome you here to the Com-
mittee and I think, Mr. Koppel, that you have a prepared state-
ment. We will hear from you at this time.

STATEMENT OF JACQUES KOPPEL, DIRECTOR, THE
TECHNOLOGY MANAGEMENT GROUP

Mr. KopPEL. Mr. Chairman, I want to thank you for inviting me
to testify before this Committee. My name is Jacques Koppel. I am
the director of the Technology Management Group, which is head-
quartered in Philadelphia.

The CHAIRMAN. Incidentally, we will include your statement in
its entirety and you can highlight it as you wish, or deliver it in
full. Either way.

Mr. KorpEL. Thank you, sir. Again, thank you for inviting me to
testify concerning the use of technology by small U.S. manufactur-
ers. Incidentally, this is one sector of the industrial base that one
seldomly hears from. As I said, I have some brief remarks, would
be happy to answer any questions you have on this issue.

The Technology Management Group is a small private non-profit
corporation, which was established specifically to help the small
manufacturing company learn about and adopt advanced manufac-
turing technologies. We are supported by the Economic Develop-
ment Administration of the U.S. Department of Commerce, as well
as the Commonwealth of Pennsylvania’s Ben Franklin Partnership,
local government, and some foundation support.

First, just by way of clarification, I want to let you know that my
comments are being directed to the use of production technologies.
That is, those technologies used by existing companies to improve
the way their products are manufactured. I am not going to be ad-
dressing the development of new products, new technologies or re-
search and development activities.

Today there are a large number of commercially available manu-
facturing technologies that companies can use to improve their
competitiveness. These include computer numerically controlled
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machine tools, computer aided design, numerous applications of
hardware and software, as well as a host of modern manufacturing
techniques,

However, our experience and research indicates that despite a lot
of the extensive marketing efforts hoopla and hype, small manufac-
turers in this country are seriously lagging in their use of these
technologies. And this has seriously affected their ability to com-
pete effectively in today’s marketplace.

A study we recently conducted indicated that less than 10 per-
cent of small manufacturers were using what could be referred to
as modern technologies. I have included the executive summary of
this report as part of my statement.

In addition I would like to note that in this 10 percent we are not
talking about extensive use of automation or technology. We are
referring to one individual piece of technology.

That is, less than 10 percent of the companies were using one
piece of new technology. And that could be a computer aided
design system or simply the use of the computer for something
other than dealing with their accounting systems.

What was particularly disturbing about this were the reasons
behind this lag. While the most common excuse that the companies
and manufacturers offer is the expense of these technologies, fur-
ther probing has suggested other factors. In essence, what we have
found during our work is that for the most part management
really does not understand and is afraid of using computer aided
manufacturing technologies. :

Many of the reasons for this are due to the environment in
which the small manufacturer functions, and the day-to-day dy-
namics of his operation. The manager of a small company wears
many hats. He is always pressed for time and his chief responsibil-
ity is making this week’s shipments, although he is usually work-
ing on last week's.

As a result he really has very little time for investigating new
methods to improve his operation. The traditional forms of outside
expertise have been consultants and vendors. And these have not
been very much help to the small manufacturer. Managers of small
companies are generally distrustful or really cannot afford private
consultants.

Equipment vendors, on the other hand, while they are very
knowledgeable about the technologies they sell, have generally
little understanding of the small manufacturer’s problems. In addi-
tion, these folks are often unwilling to discuss the drawbacks of
their own products.

As a result the small manufacturer is essentially isolated and lit-
erally has no one to turn to for basic information and new process-
es. 'I{ua situation is only made worse by the large number of tech-
nologies coming out on the market today, and the increasing
number of competing equipment manufacturers.

Currently there are dozens of vendors marketing their equip-
ment and the relative value of these products is difficult to distin-
guish. This in fact has only added to the confusion.

If one appreciates this situation it is easier to understand why
engineers and managers, which really have been schooled before
the development of these technologies, are reluctant to exchange
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their tried and true methods for what they consider to be unproven
processes.

Mr. Chairman, what small manufacturers in this country really
need is simply someone to hold their hand and help them to dispel
doubts about today’s technologies. It is really nothing more than
that. In addition these companies need help in identifying those
technologies that will meet their business agendas.

Senate bill 907 and the establishment of regional Cooperative
Centers for Transfer of Research in Manufacturing goes a long way
toward meeting this need. However, in addition to developing new
technologies, these centers should also have several other capabili-
ties, [we believe.]

Primary among these should be the ability to provide on-site, and
this is very important, on-site advisory services to the small manu-
facturer. This service would be designed to determine which appro-
priate existing technologies could help them compete more effec-
tively. Programs developed by our organization have shown the
value of this type of assistance.

In addition the centers should provide a test bed where new sys-
tems could be integrated and debugged without interrupting ongo-
ing production on the shop floor. These services would allay the
fears presently held by the small manufacturer and save them per-
haps their most precious resource, which is time.

A very simple example is that, when you buy a new piece of
equipment, whether it is a robot or a machine tool, it is not simply
a matter of bringing it into the shop floor, plugging it in and it is
ready to work. There are generally several weeks if not several
months of time required to debug and program the piece of equip-
ment.

Generally what happens is that the manager of a plant would
have to assign his two best men to try to debug that operation.
Now, in effect, the decision that the manager makes is not to spend
the six months, since he is already behind in his other projects. So
he opts not to buy or acquire the new technology.

The ability of these centers to provide this debugging capability
would be extremely helpful to the small manufacturer. ‘

I would like to conclude with two final points. First, it is impor-
tant to remember that in spite of the continued thrust to develop
new technologies in this country, industry experts generally agree
that we have more technology available today for manufacturing
that we can use in the next 10 years. Qur small manufacturing
firms are having difficulty competing, not because new technol-
ogies need to be developed, but because existing technologies
remain underutilized.

Finally I would like to express our belief that advanced technol-
ogies do provide an opportunity for the small U.S. manufacturer.
Our work in Pennsylvania has indicated that, contrary to popular
opinion, those small firms which in fact do use advanced technol-
ogies, have shown an increase rather than a decrease in number of
jobs in the workforce.

Once again I would like to thank this Committee for giving me
the opportunity to testify. And we would be happy to work with
you in any way possible.

The CHAIRMAN. We thank you, Mr. Koppel. Mr. McIntyre.
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STATEMENT OF ROBERT McINTYRE, CO-FOUNDER, AMPROTECH,
INC.

Mr. McInTyge,| I @appreciate) being here today. What I am here
representing today really is two companies. First is Amprotech, the
company that I spend most of my time in.

Amprotech is a company that specializes in helping small to
medium sized manufacturing companies implement, affordably and
effectively, automation techniques in their facilities. Our major
client, our first client, is Frost, Inc. I used to work in Frost, Inc.
and was part of the automation project at Frost.

Frost is a small, very small by automation standards, company
that was, when they started the program, was about a $12 million
company in annual sales. They had 185 people working there. And
they had 72,000 square feet of manufacturing space.

When they began thinking about their automation program they
were very typical of many, many small to medium sized manufac-
turers, in that they were doing very well at that time. This was
back in the early 1980s. And they had a good market share. Profits
were good.

Everything looked great until they began to look at the future a
little bit and see what was going to happen to them and discovered
that their existing marketplace was very mature, and they had an
inability to do anything about diversification of selling other prod-
ucts.

They had that inability because they were like almost all other
small manufacturers, which is one of the problems that is occur-
ring today, is that they spend almost all of their time, 50, maybe
more hours a week, looking at, how do I make, how do I sell, how
do I engineer my existing product. And I have no time to think
about how do I automate my company, which is very, very impor-
tant, because if they do not keep that simple loop going, they do
not have any way to finance the new automation program.

So they are sort of in a catch-22. They know they have to do
something but they can not slow up long enough the old ways to
change. One of the other Senators asked earlier, was there a re-
quirement for an attitude change in these small companies to do
this? There is an enormous requirement for attitude changes inside
of these companies.

The installation of tools alone is not going to solve the problem.
What happened at Frost was they did use lots of new tools, they
spent $5 million on automating their manufacturing facility.

The $5 million included all the tools that were used, all the com-
puters that were used, all of the education or a lot of the education.
The State of Michigan paid for a good deal of the education also.
And all of the consulting fees.

And that, by a small company’s standards, is a nontrivial
amount of money to a $12 million company. That is an enormous
sum. To today’s standards for the expense in automating a compa-
ny that is next to nothing. But yet the benefits they have reaped
because of doing this has been enormous.

Why they reaped those benefits was primarily the attitude
change in the management of the company. Not just the use of the
tools. Chad Frost, the president of Frost, Inc., is the single reason
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why that was such a successful project. And not because really that
he was such a super smart individual. He is very smart. But the
fact that the automation program, the change in this company,
happened from'the CEO, the president level down.

t did not happen from the engineering department and the man-
ufacturing department and the data processing department
upward. It happened with the sword carrying zeal of the president
of the company. And we see that that is pretty much true, that has
to happen in other small companies.

That is pretty much what, I have got some brochures that talk
about what happened at Frost. I think they are a very, very good
example that shows, for small to medium sized manufacturers, first
of all it is possible to spend a smaller sum of money and reap some
significant results, and it is possible, if you spend the time and
effort on it, to reap a business benefit of the automation program.

The CHAIRMAN. Let me yield to the distinguished Senator from
Michigan. I want to yield to Senator Riegle here. He wants to
spread that Frost experience all over the state.

Mr. McINTYRE. We would like to spread it all over the country.

Senator RIEGLE. Well, we want to help you do that, and I am
very impressed. I thought the story that ran in Business Week,
which I am going to have made part of the record, is a pretty good
summary of what happened. And I wanted to touch on certain
items with you.

According to this story one of the things that was done here was
to create the separate company, Amprotech, a subsidiary that was
really sort of a clean sheet approach to tackling this problem. And
I gather, if the tone of this article is correct, that that was an im-
portant part of disconnecting it from the dayin and dayout work
process to be able to take that detached look at how you might
take and really revise the work process. Is that correct?

Mr. McINTYRE. That is absolutely correct. That was one of the
real reasons why this project at Frost was successful. It was firstly
successful because Chad Frost was the leader of the program.

But second, the fact that we had enough sense to understand
that you had to keep the loop going in that company, of keeping
the profits coming into that company, of keeping the daily oper-
ations going, and you let a group of people do that and then three
of us split off to form Amprotecg so that we could think about all
of the ramifications of automating the small company.

Senator RIEGLE. Now when you went to Manufacturer’s National
Bank in Detroit, how enthusiastic were they or your other banking
options at the time when you walked in with this plan? Did they
think this was a great idea or did it take a lot of selling to make
this look attractive to get the $5 million, or whatever part was fi-
nanced?

Mr. McINTYRE. All of the above. It took a lot of selling. They
thought it was a good idea but we had spent almost a year inside of
Amprotech and Frost knowing that eventually this was going to be
a debt financed project, for $5 million.

You had to go talk to a group of people who read the papers and
understand what they have been reading in that there are many,
many large corporations spending hundreds of millions of dollars
today and not accomplishing what they set out to accomplish, and
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they were going to go lend $5 million to a little company that said
that I can do it.

You had,to,spend some time,educating these people. And we took
them with us to seminars, to trade shows, to all sorts of programs
so that when you went to them and justified the automation pro-
gram, you were not talking something right up front to them that
they had some experience and that they understood the terminolo-
gy, they knew the benefits that could be achieved. They were part
of the process. -

Senator RiIEGLE. That is a very interesting point in my mind, the
fact that you really had to sell the financing institution as much as
you had to sell the inside of the company, in terms of actually
going forward with the changes, and to get that kind of money, be-
cause this is basically frontend cost.

Once you come up with a new design it is a front loaded cost sit-
uation. And as you say you have got to be able to demonstrate that
you can earn that money back and presumably something in addi-
tion to that.

What has happened to the workforce? I know your volume has
gone up. Your productivit}yl' has gone up. Has this had the result of
adding workers, holding the workforce about the same, subtracting
workers? What has happened in that area?

Mr. McINTYRE. Several things have happened. The workforce has
gone down somewhat, but it is on its way back up again as the
company gets bigger. I think there had to be an initial step down
before you could begin to build up. Now as this company begins to
take on new lines of business that it was totally unable to handle
before, now it can begin to add workforce to it.

The most important thing that happened to the workforce,
though, was the quality of work that they are capable of doing,
that everybody in this company has gone through an enormous
amount of education and they have learned the new techniques
and they have learned new tecﬁnologies and how to use it.

They feel a lot better about what they are and even if they left
the company to go somewhere else they are a lot better equipped to
go work in the new type of environment that is out there today
than they were before.

Senator RIEGLE. You know, there was a quote in here along that
line that I thought was profound, in the sense it had really cap-
tured, I think, a lot of the dilemma that we are experiencing out in
the workplace today in terms of people wondering about their own
job future and their own skill levels and so forth.

One of the workers is quoted to the effect that after this program
was put into place he was enthusiastic about it. “I found out that I
am not as dumb as I was beginning to feel,” said Terry McGovern,
31, a former screw machine operator who now runs an automated
machine tool cell.

That line leapt out at me because I think there are a lot of work-
ers today who want to be able to feel more proficient. They want to
be able to feel as if they are growing, that the range of their skills
is broadening, that they are able to do more sophisticated things,
that their job is not going to disappear one or two or three years
down the line, that they can take on the international competition,
and feel good about it.
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It seemed to me that that quote captured a lot of the frustration
that I have heard others express but that he now feels relieved of.

Mr. McINTYRE. . Well he does, and most of the people in that com-
pany feel 'that way. But we have to remember that it took two and
a half years to get them to feel that way. They did not feel that
way in the beginning of this program.

Senator RIEGLE. I have got two other questions for you. In the
Grand Rapids area there is a lot of entrepeneurial energy and
achievement. It is one of the, I think, areas in the whole country
where that is strongly so. I would think that the example that you
have generated within your own company would be something that
in that environment would be particularly attractive.

I am wondering, as you try to disseminate your story, whether it
is through speaking to the Economic Club of Grand Rapids or
through the Chamber of Commerce or the Rotary Club, or what-
ever other vehicles you have to try to go out and say to your peers
in the community there, look, this is what we have done, this is
how it has worked, and so forth, and we are available to help you
do the same thing, if you are interested.

I would think that that is an awfully good place to start selling
this to others. What have you found in that respect? It sounds from
the article like it is a little slow going at the moment.

Mr. McINTYRE. I wish you had not asked that. But what we have
found is that Amprotech, the company that is out helping other
companies do that, has four or five other clients at the moment,
besides Frost, Inc. None of them are from that area. They are all
from, lengthy plane rides away.

Senator RIEGLE. In the United States however.

Mr. McINTYRE. Definitely. Nobody outside. We refuse to go do
anything outside.

nator RIEGLE. Good.

Mr. McINTYRE. But we seem to feel that the closer to home you
are, it is like the old story, that you are less of an expert the closer
to home you are. You know, the prophet in his own land.

Senator RIEGLE. Just one other thing. In recent years the State
government, and Jim Blanchard as the Chairman mentioned earli-
er, have been very business minded, job minded, economic develop-
ment minded governor.

We have had a lot of initiatives going, with a strategic invest-
ment fund and a variety of initiatives designed to try to make
things happen, and particularly to move with technology and to get
back out into the forefront of manufacturing and process technolo-

Do you know, off hand, or have you found, a mechanism avail-
able within state government that could take this kind of process
breakthrough or process example and help you disseminate it more
broadly to business entities throughout the State of Michigan?

Mr. McINTYRE. Sure, the State of Michigan has what is called a
Technology Deployment Service, that is sponsored by the Michigan
Department of Commerce. They have a group of businessmen who
have gone through some of these experiences, like Amprotech was
gt; one point a field representative for the Technology Deployment

rvice.
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Senator RIEGLE. So you do have, then, within the state govern-
ment structure now, a vehicle by which to go out and put this mes-
sage out there, and: to basically reach other firms of this size so
that they know what you have done, what is available and so
forth? So that information dissemination is taking place pretty
thoroughly, you feel, within the State of Michigan?

Mr. McINTYRE. 1 will not say pretty thoroughly, but there is a
good effort there. It seems to be being disseminated. Where I see
the problem is that the mere dissemination of the information
about technology does not seem to be changing small to medium
sized manufacturers. They do not seem to be leaping on the band-
wagon to go become something other than what they are.

Senator RIEGLE. I am wondering if that does not come down to
the issue of vision. Now you had a chief executive officer here with
vision, who was willing to take the big gamble, so to speak, to go
out and raise and invest $5 million on the basis of a concept that
you were helping to develop. And now it is working.

You know, that is a big step. There are a lot of companies that,
either because they are working day and night just to try to stay
where they are, you know that takes a certain kind of innovative
spirit and risk taking appetite——

Mr. MCINTYRE. I think that is true and on the plane on the way
down here I was trying to figure out, how do you get more risk
takers in this country to go out and do what Frost did? I think
maybe finally when we hit a bump that is the wrong approach.
Maybe what we look for is how do we make this appear less risky.

How do we take the risk away from doing what we are doing,
and I think that people like the National Bureau of Standards who
are already doing such nice work on the use of automated equip-
ment can begin to help take away this risk that is out there.

Then you get the CEO to begin. The CEO is where the problem
is. He'’s not willing to take a perceived risk for next to no reward.

Senator RIEGLE. Well, it sounds to me like you have just given us
a very strong argument to let the government do the kind of thing
that I think the Government can wisely do. That is to help dissemi-
nate information, to help make things that may seem unfamiliar
become familiar, to be able to take some of the apprehension out of
this process, to make it something that is easier to understand.

I also think the banks have a role to play here. I would think
that manufacturers would like to be able to find other places where
they could——

Mr. McINTYRE. Same role applies to the bankers, though. If you
can begin to reduce the risk in their eyes, they are going to partici-
pate more. If it still is looked upon as a risky venture that only a
maverick like a Chad Frost would go out and do, then I think you
have few and very few bankers who are willing to invest in it.

Senator RIEGLE. Well, I have taken enough time. I thank the
Chairman. I have got to go back over to the Finance Committee be-
cause we are about to vote on some trade amendments. But I want
to commend you and commend the company and I stand ready to
help in any way I can as well in terms of being a message carrier
for you.

Mr. McInTYRE. We stand ready to help any way we can too.
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The CHAIRMAN. Well, I thank you, Senator. There is no question
about it. We need this kind of entity in government to assist small
business.

I have séeén'\it- at'the top level, in big companies as well as small.
This time last year I saw Kellogg from Battle Creek, Michigan de-
signing a new plant, down in Greenville, South Carolina.

No kidding. They were making the design and they had all the
Michigan folks down. They had the engineers, they had the produc-
tion people. In fact to go through three floors of design work, it was
almost like the CIA. They just do not let anybody in to see, because
they are big and they are competitive. They are competitive in the
international sense, and so they have got to have the best.

But what is going to provide a competitive edge for small firms,
other than Amprotech, and a few Amprotechs coming along. We
ought to develop more of those Amprotechs through our Institute
of Technology, to teach everybody, I think, about the international
area.

The financial institutions have got to learn as well as the small
businesses that they are in international competition. That is the
toughest thing for that leadership that you are talking about, for
CEOQ’s to understand.

Because whatever he designs and is made and he is doing pretty
well, can be done right across the border in Mexico. And that is
v¥1hy you have got over 300 of the blue chip corporations down
there.

So if you come in with a new gadget and you develop your prod-
uct and everything else in three years, you can find somebody to go
across the border to Mexico and bring it back in and copy your
product in a couple of years and put you out of business. you
have got to think in those terms.

Mr. Koppel, that is why I was interested in what you were
saying about the international nature of competition and produc-
tion. And then the financial nature, and thereafter, of course, the
employees. Like you said, Mr. McIntyre, for a two year period they
\_Ngl‘;e sort of resisting. Well, who wants to automate myself out of a
job?

I mean, automation might sound good for the boss upstairs, but I
have got six more years before I retire or whatever it is, so why
should I organize myself into unemployment, is the attitude. And
this ignorance and resistance, common sensical, human resistance
t:ol:;ing the job, working your way out of it, it has got to be under-
stood.

Regarding international competition, Mr. Koppel, how do you
convince a small businessman that his or her international compe-
tition is dangerous, and how do they plan accordingly?

Mr. KoppEL. Sir, for the small businessman or the small manu-
facturer, the international competitive question is almost nonexist-
ent. They really do not feel that they are part of an international
marketplace.

Most of these small firms market to original equipment manufac-
turers, and they mostly sell their product within a very small re-
gional area.

We are conducting some work through the Economic Develop-
ment Administration in Houston, Texas. While helping their man-
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ufacturing companies compete more effectively we have discovered
that there are some terrific small shops that provide precision ma-
chining for the oil and gas industry.

They have'néver' even marketelz All they have ever done is just
sat there and waited b{ the phone for someone from an oil compa-
ny to ask for particular parts. Now these capabilities could be
made available throughout the U.S. But conceptually these compa-
nies have never thought about marketing outside Houston, Texas.
So n;ﬁrketing abroad is a nonissue, as far as these folks are con-
cerned.

Second, these companies are not really directly affected by inter-
national competition. As I noted, most of these small firms are sup-
g(lliers to the larger corporations. Those are the ones that are affect-

But what has happened is that the larger corporations, the IBMs,
will as prices go down, ask their suppliers to provide them with
parts and components at lower costs.

This is where the small guy is in a fix because he still has anti-
quated equipment. He can not reduce his overhead costs any more.
And the only way he can really provide these lower costs is
t{:rough more advanced technologies. So he is caught in a real bind
there.

The CHAIRMAN. Right, and these parts for IBM are being made
in Singa%re. I see it in my own state, I saw your automobile indus-
try, Mr. Mclntyre, out there in Michigan, go out of business in the
sense of not only just having lost the auto plants in Detroit, but
also auto parts.

We do not manufacture many American cars anymore. We as-
semble foreign parts. We think it is wonderful to open up a plant,
but I see the parts coming in in pilot form right on the docks in my
own home town.

Yes, you can start manufacturing as a small business making
component parts, whether they are for a computer or an automo-
bile or a machine of some kind, but as you succeed you get to a
point where in order to continue with that contract you might get
that supplier to move offshore and get it even cheaper, unless you
automate in order to continue to supply that particular part.

So they do not see themselves in international competition, but
they are.

Mr. KoppEL. But they are. Absolutely, sir.

The CHAIRMAN. Mr. Mclntyre, you mentioned the financing from
the State of Michigan. I want to know about the EDA participa-
tion. You had to convince the Department of Commerce, you had to
convince the government in Michigan.

How about Michigan? What percentage or proportion of state fi-
nancing did we have for that Frost operation?

Mr. McINTYRE. That was entirely financed through an EDC bond
issue, which the bonds were then sold to local banks.

The CHAIRMAN. So in other words the full faith and credit of the
State of Michigan guaranteed bond.

Mr. McINTYRE. Correct.

The CHAIRMAN. But they do not just come along and guarantee
any and everybody’s bond. So you have got to educate that group,
do you not?
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Mr. McInTYRE. We have to do a lot more than educate them now.
That EDC bond issue is a thing of the past. It is not available for
small companies .anymore. It was a good way for small companies
to finance their programs!

The CHAIRMAN. Why was it eliminated?

Mr. McINTYRE. I can not tell you that. I do not know that, sir.

The CHAIRMAN. That gets me back to Michigan being financed by
Japan. I remember when they put up a $500 million line of credit
at the market at New York. That was about 10 years ago, I think it
was, the Japanese banks that invested in it.

Well, how about the EDA, the Economic Development Adminis-
tration? What proportion did they have of the financing?

Mr. McINTYRE. I am not sure even what that refers to.

The CHAIRMAN. The Economic Development Administration, I
thought somewhere along the line——

Mr. McINTYRE. Well, there was an Economic Development Corpo-
ration in the—

The CHAIRMAN. Oh, the corporation in Michigan, not the Eco-
nomic Development Administration.

Mr. MCINTYRE. They did not lend any money. They provided a
lot of assistance to Frost in getting through the red tape and the
analysis of what has to happen to get the bond issue through.

The State of Michigan was enormously important to Frost in get-
ting the automation project done. Not by ensuring the technologies
wlere there, but they did a lot to help in the education of the em-
ployees.

The CHAIRMAN. But I understand that the original study on the
automation came up to the range of $15 million, and you brought it
down to $5 million.

Mr. McINTYRE. The original quotes from a variety of vendors
went from $12 million, $15 million, one of them even as high as $30
million to automate a $12 million company.

The CHAIRMAN. And what was the final cost?

Mr. McINTYRE. $5.1 million.

The CHAIRMAN. How do you explain that? Was it just through
caution and inexperience, with the original bidders not really
knowing or understanding and wanting to make certain they do
not lose so they put the cost up?

Mr. McINTYRE. Well, the original vendors were in business to do
one thing, and that was to sell their product line. And they wanted
to sell lots of it. They did not understand that the role of a small
company was to reduce his cost of manufacturing.

Most technology in automation today that is going on does not
address itself to reducing the cost of manufacturing. The successful
projects that you see out there are being viewed successful when
they go, that they do not make product any cheaper.

But what we concentrated on at Frost, we said that if the tool of
atuati(l)mation does not directly lead to reduced break even, do not in-
stall it.

The CHAIRMAN. Now you are telling me that automation does not
reduce the cost?

Mr. McINTYRE. I am saying that automation has to reduce the
cost. I am saying that many times we have not seen it happen in



61

uses of technology today. We get too enamored with the technology
for itself. We do not demand a business result of it.

The CHAIRMAN. It seems that if I were in the manufacture of au-
tomation equipment; that ‘that ‘would be the sine qua non.

If I did not design a machine that was going to reduce the cost, I
do not care how much automation I had, how expert and fine and
technologically super it was, I was not, because I have got to sell
that automation on the basis of the customers’ reduced costs. I
have got to go to that customer and say, look, this is good for you.

Mr. McINTYRE. Many pieces of automation today are being sold
because they are neat.

The CHAIRMAN. Because they are what?

Mr. McINTYRE. They are neat. People are buying automation for
the wrong reasons today.

Mr. KoPpEL. Sir, there is a big difference between technology and
automation and manufacturing. And it is that gap that a lot of the
manufacturers of equipment really do not appreciate.

The CHAIRMAN. Well, we really are indebted to both of you. We
appreciate it.

So the Committee thanks you at this particular time and will be
in recess.

[Whereupon, at 11:15 a.m. the hearing was adjourned.]
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TECHNOLOGY COMPETITIVENESS ACT OF 1987

TUESDAY, MAY 19, 1987

U.S. SENATE,
CoMMITTEE ON COMMERCE, SCIENCE, AND TRANSPORTATION,
Washington, DC.
The committee convened, pursuant to notice, at 2:05 p.m. in room
SR-253, Russell Senate Office Building, Hon. Ernest F. Hollings
(Chairman) presiding.

OPENING STATEMENT BY THE CHAIRMAN

The CHAIRMAN. The Committee will please come to order. We are
pleased this afternoon to look at the Technology Competitiveness
Act, and we have a submission by our distinguished colleague, the
senior Senator from Arkansas, who has a similar bill in S. 930.

Senator Bumpers, in this initiative, what I and the Committee
are trying to do, and your bill is very helpful, is to develop a cul-
ture, similar to the agricultural field that we are very familiar
with. We have agricultural research sponsored by the government,
extension services, economic information, price and stabilization,
{.ural development assistance, export promotion, right on down the

ine.

It has worked extremely well for being only 3 percent of our
GNP. For America’s agriculture, we appropriate something like
860 million bucks.

In contrast in industry, we did not do this, we had no intention
of doing it. We left it to the free marketeers, private free enter-
prise. But we understand now that in the international economy in
which we live that it is largely government to government enter-

rise. So what we need now is to develop a culture without disturb-
ing the free enterprise nature of our own domestic market. We
must develop a culture and an assistance program so that our tech-
nology, if nothing else, can be developed and commercialized.

I would like to help with the research. We have already had the
National Science Foundation testify. We can start by putting out
science centers at the various university levels like you and I did
with the land grant colleges in Arkansas and South Carolina. Then
by following with a change of our National Bureau of Standards
into a National Institute of Technology, we can assist further.

Then with some small loans, at least for the small businesses and
medium sized businesses, to let American business know that they
have the dgovernment on its side without disrupting the law of
supply and demand and economic initiative and what have you.

e think this is absolutely necessary. We see how down at the
University of Houston we developed the superconductor, we discov-

63)
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ered it. The Japanese in 48 hours formed a consortium to develop
and commercialize it. We will find out this time next year that the
Japanese have the profits and we have the Nobel Prize. We will
run around crowing'about'what a great crowd we are.

With commercialization they will come back with profits and put
those profits back into research in Japan. You see in South Caroli-
na there are 13 Japanese industries, I love them. But my trouble is
they are taking profits back and putting it into research in Japan.
They are not bringing Japanese research over here. See what I am
saying. :

So what we need is your bill and any others that can join in. We
will resolve some measure to report to the floor. After a few years
of going along in a cautious fashion, we are not now going over-
board economically. Japanese businesses will get $860 million for
25 percent of GNP and, I would say we are not spending more than
let us say a little over $100 million at the Bureau of Standards if
you want to count that in the way of comparison.

It is up to the government now to start producing and start com-
peting. With that we welcome you and Senator Rockefeller, do you
have any comments?

OPENING STATEMENT BY SENATOR ROCKEFELLER

Senator RoCKEFELLER. Mr. Chairman, thank you for holding this
hearing this afternoon so that the committee can hear further tes-
timony concerning the Technology Competitiveness Act of 1987. As
a cosponsor of this measure, I welcome our principle witness, the
Undersecretary of Commerce, who can advise us about ways to en-
courage industry to turn the fruits of our basic research into mar-
ketplace products. I also welcome the opportunity to discuss strate-
gies for commercializing technology with the President of the U.S.
Ceramics Association, the President of the Industrial Biotechnology
Association, and Professor George Heaton. Additionally, I'm
pleased that my colleague Senator Bumpers is lending his consider-
able skills to the technology effort. I look forward to hearing his
remarks today.

Mr. Chairman since this committee last met to discuss S. 907, I
have had the pleasure of visiting the National Bureau of Stand-
ards. The Bureau is a truly impressive institution—one that all of
us should see firsthand.

One of the scientists who I met during my tour of the Bureau, a
Mr. Ron Fleming, told me a very instructive story about his re-
search. Recently, Mr. Fleming attended a conference on the west
coast. He decided to stop in and see some of the semiconductor fac-
tories in the Silicon Valley. While visiting one particular plant,
Ron Fleming was told that there was a problem with the quality of
the semiconductor chips being produced there. Mr. Fleming offered
to look into their problem when he returned to the Bureau. Once
he returned to the Gaithersburg facility, after only 2 hours of
work, Ron Fleming discovered that the glass coating on the chips
was defective and that the company’s processing technique was
causing this defect. The company simply had to alter the amount of
heat they used in their processing conditions. With Ron Fleming
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and the Bureau’s help, this company has now increased their pro-
ductivity many times over.

Ron Fleming’s story is an important one because it shows us how
technical 'expertise'can-'facilitate production. If Mr. Fleming had
not taken the initiative of visiting this particular semiconductor fa-
cility, they may have never perfected their batches. Frankly, Amer-
ican industry needs more Ron Flemings going out to small and
medium sized businesses to provide the technical know how.

How many companies in this country know about the National
Bureau of Standards and their hundreds of highly trained scien-
tists? How many know about the cold neutron reactor that is being
built at the Bureau and how this reactor could help their work?
How many companies are aware of the automated manufacturing
facility at the Bureau?

To be sure, many of our big companies work closely with the
Bureau—our IBMs, Hewlett Packards, and Xeroxes. But what
about our small and medium-sized businesses? They, too, must
know how to use advanced technology to their advantage.

Senator Hollings’ bill attempts to get at this problem of transfer-
ring technology to small sized businesses. There are other proposals
that are also worthy of this committee’s consideration including
Senator Bumper’s bill and a technology extension bill that I am
currently looking into.

I look forward to exploring these different legislative approaches
with this committee.

Obviously I am very much looking forward to what Senator
Bumpers has to say, particularly with respect to making this all
more effective in our own states. I also co-sponsor Mr. Chairman,
your Technology Competitiveness Act of 1987 and I am looking for-
ward to what we are going to hear this afternoon.

I think part of what I am expecting to hear from Senator Bump-
ers and what I know is in your own bill Mr. Chairman, has to do
with this. This is our greatest efficiency, you just mentioned it. We
have the Nobels, they have the process. They have the jobs.

We have to find this way of making one work with the other.
Out at the National Bureau of Standards they are showing us the
automated factory of the future. You go out there and you could
just watch robots talking to machine tools talking to computers.
That is what is going to happen. We have 120,000 factories in this
country were there are machine tools on the floor and 80 percent
of them employ less than 50 people which tells me that in ten
years if we do not catch up with somebody those folks are not going
to be working.

It is out there, and what we are trying to do here is make it
more available to people who are willing and want to use it. So I
applaud what you are doing. I am interested in all of our witnesses.
I am interested in hearing what Under Secretary Bud Brown has
to say, and obviously Senator Bumpers as your first witness Mr.
Chairman.

The CHAIRMAN. Senator Bumpers, we welcome you and are glad
to hear from you.

77-229 0 - 87 - &
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STATEMENT OF HON. DALE BUMPERS, U.S. SENATOR FROM
ARKANSAS

Senator \BumreErs Thankiyou Mr. Chairman. Let me say first of
all I ask unanimous consent that my short and full statements be
inserted in the record. With your permission, I will extemporize.

First I want to say that this bill, S. 930 is not designed as a mas-
sive, Federal approach to the problems of innovation and technolo-
gy and productivity. It is an embryonic beginning of a decentral-
ized, local approach which certainly the Chairman and Senator
Rockefeller and I all can understand. Senator McCain, this is not
meant to exclude you but you are looking at three former gover-
nors here who learned a long time ago that the fountain of all
wisdom is not located in the city of Washington.

This bill is designed to take advantage of something the states
have been doing for some time now and doing extremely well,
namely working to enhance the competitiveness of the firms locat-
ed in their State. The bill simply establishes a clearinghouse here
in the Office of Productivity, Technology and Innovation in the
Dept. of Commerce. There’s no pride of authorship about where the
office ought to be located. We looked at the Bureau of Standards
and a couple of other places where this clearinghouse could be lo-
cated, but it seemed to us that that O.P.T.I. was the more appropri-
ate place for it to go.

What I am hoping Mr. Chairman, is that this bill might be
tagged on as an amendment to your bill, S. 907. S. 930 is not a
flashy idea. It is not a particularly new idea. It is simply designed
to recognize a number of things.

Number one, an overall single approach to competitiveness from
Washington will not get much done. It seems to me that what is
needed is a firm-by-firm approach. The states have recognized this
for some time.

Above all the states have done something that we here in Wash-
ington have refused to do. We cherish the separation of church and
. state. We debate it every time the prayer in school issue comes up.
We have built up a tremendous barrier there which Jefferson said
that we had to maintain. But some have carried that over also into
the economic areas of this country by saying that the private sector
can do everything better and the public funds and programs ought
not to be comingled with private enterprise.

Yet we are competing against nations, and competing poorly
with nations which take the very reverse position. The Japanese
government does not hesitate to pour money and expertise into a
new idea if it is going to help their exports or if it is going to help
them become more innovative or more productive.

Productivity is crucial and I have introduced a separate bill, S.
932, which I might just mention here in case you all want to jump
on it. It is a bill that has been referred to the Senate Finance Com-
mittee. It deals with cash profitsharing.

I am a strong believer in profit sharing. And you know, the truth
is it is the employees of this country, not the employers, who resist
the concept. We are trying to make it so that it is enticing to both
employers and employees to participate in a profit sharing plan.
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My sister, who is the wealthy member of our family, turned Re-
publican as soon as she made her first million.

She made her money by sharing her profits with her employees
many years ago. Friday afternoon I was going out to Akron, Ohio
to speak for former Representative John Siberling and I was seated
by a couple of fellows there from a small boat manufacturing plant
in Berea, Ohio. It is a total ESOP. I picked their brains all the way
out there about how ESOP’s and profit sharing works.

Russell Long has been the patriarch of ESOP’s at least ever since
I have been in the Senate and I would like to take the mantle over
from him because I so strongly believe in the concept of ESOP’s
and profit sharing. We are talking about productivity. Incidently,
productivity is as important in competing as is innovation and new
technology. The more productive we become, the cheaper the prod-
uct is and the more attractive it is in foreign markets.

But profit shari(r)lg is a separate name. This bill really goes more
to the area of productivity, technology and innovation. As I was
saying, the states have not been afraid to break down that barrier
between private and public funds and between foundations and
universities. With all of them pooling their information and their
intelligence, they can help to make the businesses there more pro-
ductive and more innovative.

My State is always in a fight with some other State to give tax
advantages to whoever says they will build or relocate a plant in
my State. I can understand why any Governor of any State would
get involved in that kind of bidding. If I were still Governor, 1
would too. I would not let the people of Arkansas think that I was
sitting on my duff while Tennessee was offering every kind of ad-
vantage under the shining Sun to persuade General Motors to
locate its new Saturn plant there.

I can tell you, we in Arkansas cannot compete in that market.
Some State is going to outbid you. What I have always believed is
that we ought to be more careful to take care of the firms we al-
ready have in our State, rather than go help the ones which who
are only a promise. This is particularly true if we have to give
away the store to get them.

This clearinghouse proposal is funded a very modest level, $2
million for openings, no more than $4 million anywhere down the
pike. It would look at what the States are doing and with the per-
mission of the States and local governments, analyze what they are
doing and which approach is the most effective.

We may at some point see something that a State cannot finance
at a level that it ought to be financed. If we think it is good
enough, the Federal Government might provide funding.

I am not one of those guys who say ‘“no more new programs”;
“you cannot do that because the deficits say you cannot do it.” If
we are going to sit on our laurels, we are not ever going to become
competitive. There are times where government does have a role in
enhancing the competitiveness of our country.

Senator McCain if you will pardon me just one minor partisan
indiscretion, I think the most irresponsible thing President Reagan
ever said as a candidate was that ‘“the government cannot solve
your problem because government is the problem.” There is just
enough truth in that to give him a great deal of credibility. But
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this idea becomes the rule rather than the exception. And the
truth of the matter is that government does have a positive role.

We need, tostart breaking barriers down and joining hands with
the private sector and foundations and universities. Maybe we
should do it not just at the state level but at the regional level. The
Southern Growth Policies Board, an organization in which the
Chairman has been as actively involved in as I have been, have a
iot ?f ideas about how to approach competitiveness on a regional
evel.

With this clearinghouse we do not want to duplicate the small
business loan program. We do not want to dt:lplicate a lot of other
things that the Department of Commerce and Small Business Ad-
ministration are doing. But this clearinghouse is not duplicative.
With it we are simply saying ‘“we can learn something from the
states.”

Mr. Chairman, I do not want to fill the records with these re-
ports on State efforts and I just want to refer to them. Here are a
whole host of publications on what the states are doing. They have
been very good at enhancing competitiveness.

You and I both know for example, if you close a shoe factory in
Arkansas, you can’t talk about retraining anibody, because there
is nothing else for them to do there. When the shoe plant closes,
the town goes down.

There may be some things that you can do that would cost you
less than trying to retrain their workers. You could help somebody
with an embryonic idea get a business started in that community.

I do not want to belabor my point and I know this committee is
busy. I just want to simply make the point that I think there is
much we can learn from the states. I think with the modest
amount we are talking about here, the clearinghouse is a risk
worth taking. I think the benefits and the dividends might be very
great indeed.

The CHAIRMAN. Let me ask this, because this is exactly what we
have in mind for the National Institute of Technology. In other
words the Bureau of Standards is fairly wide awake, but the lead-
ership in Commerce has certainly not been wide awake.

The Bureau of Standards for example, has developed the technol-
ogy for a project we are now doing. The building of the plant and
everything else for a RAMP project, Rapid Acquisition of Manufac-
tured Parts. The Stanford Research Center, Grummond Aircraft,
our own research center, two or three other industries have joined
to use all of this technology to take, and immediately groduce,
manufactured parts by computerization. Thus, for the U.S. Navy
we will bring a ship into port and get it back out, repaired in 20
days rather than 200 days.

All the other defense industries and large industries are definite-
ly interested and they are all working and sending teams to moni-
tor what we are doing in South Carolina. This is big aircraft and
big defense industry, but what Senator Bumpers is talking about
and I am interested is smaller industry. Like I was trying to paral-
lel to the agriculture problem, when that farmer is not doing too
well or he needs advice he can go to that farm agent in his county
and talk about insecticides or what is done with the drought and
everything else. He knows and he gets immediately that culture
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that has developed the best of advice. In a similar fashion, if the
Institute of Technology could do the same using the Department of
Commerce which has_ all this kind of information. An established
business, industry, what have you, could learn what corners could
be cut on the cost of production. Or how they could modernize, how
they could computerize, or how they could become more productive.

That is what we have in mind. Would there be any objection if
that kind of office or entity was in that same Institute of Technolo-
gy, do you see any objection to that?

Senator BumpERrs. Mr. Chairman, as I noted a moment ago we
looked at all of those. We simply thought the OPTI would be a
better place.

As I say, we are not hung up on that. If I may Mr. Chairman just
add one other thought that is slightly different from what you are
talking about.

In your opening remarks you said something that I intended to
discuss. We think nothing of spending hundreds of millions of dol-
lars a year to conduct research to help farmers. We have the exten-
sion service and you have every kind of grain research under the
shining sun. The State of Arkansas spends no telling how much
money at the University of Arkansas to improve our rice strains.
Rice, poultry and catfish are three fairly unique agriculture prod-
ucts in my state. We don’t hesitate to get the government deeply
involved in enhancing the productivity of the farmers for these
products.

In catfish farming, we have the Federal Government involved.
Just to give you an illustration, you tell me, do you think govern-
ment had a responsible or a legitimate role in helping. Catfish
farmers? When the government starting helping us figure out how
to raise catfish, we were raising 700 pounds of catfish per acre per
year. Today there are farmers who raise as much as 4,000 to 5,000
pounds per acre per year because of the research the federal gov-
ernment paid for.

I do not want to belabor that, but I am just simply saying it is an
interesting thing what a paradox it is. We have no objection at all
to spending hundreds of millions of dollars to help farmers and ag-
ricultural research. But the minute you start talking about that
kind of money for innovation and technology improvements in
manufacturing, people say you are going across the line. You are
interfering with the capitalistic system. That is nonsense.

The CHAIRMAN. You are right on target. Senator Rockefeller?

Senator ROCKEFELLER. No questions.

The CHAIRMAN. Senator McCain?

Senator McCAIN. Thank you. I appreciate the, as always, very
persuasive and eloquent statements of Senator Bumpers. I also
happen to have had the privilege of knowing his sister who is not
only smarter, but a lot better looking, I might add.

Senator BumpERs. She is like all those Republicans, they think
because they are rich that they are smart.

Senator McCaIN. I will not try to respond. Senator Bumpers,
there are a couple of important things you are saying here, includ-
ing I think it is worthy of note that the National Governors Asso-
ciation has endorsed this bill.
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It seems that more and more we are finding new and innovative
ideas coming from the States and the local areas. I think we could
find that, to be;true across the board from alternatives to Medicaid
to Workfare to many other programs which we seem to be unable
to grapple with here in the Congress unfortunately.

I also share your concern about what happens when industries
die. The State that I represent has felt the significant impact of the
death of the copper industry where entire towns in rural areas are
basically shut down and certainly job training programs have to
have a lot more than just job retraining.

I believe that it is also an untapped area. I also would comment
that your statement about the competition between States is so im-
portant. I remember when Admiral Inman was going around the
country and deciding where to locate. I, in all fairness to our
friends from the State of Texas, believed there was no way that a
small State like Arizona or Arkansas was going to compete with
the State of Texas for that great resource. We have to be on much
more of a level plane. I believe we can achieve this through your
bill. I am amazed at how little money that we were talking about
here, $2 million.

I would hope that we could act on this at least very quickly and
try and begin what could be one of the ways to attack the very dif-
ficult issue of competitiveness and technology. Thank you.

The CHAIRMAN. Senator, you got me thinking along those lines
and we have to give Arkansas credit for it. We have passed the veil
or breached the wall with respect to agricultural industry. I was
down in the duckblind, this was 20 some years ago with Oliver Wil-
lets and Beverly Murphy from Campbell Soup. South Carolina
grows a lot of truck farming in the lower country so I wanted to
get a soup factory. They came back and said the cost of producing
the stainless steel in South Carolina which would be needed for
just one crop of tomatoes was just too much. They would have to go
to Texas where they had controlled irrigation, sunshine, two or
three crops a year. But they said do not be discouraged governor, if
you can produce poultry like the State of Arkansas, they said we
might get you a plant. We now have Campbell’s Soup, who was
later taken over by Pepperidge Farm in Sumpter, South Carolina.
It is a magnificent plant, and we got it by going around, we got
Clemson out and we went buck, buck, bucking like a chicken all
over the countryside.

In 1960 we had about $19 in poultry income. Now 26 years later,
we had $267 million, that is bigger than tobacco. It is there because
of government. The government got it together and got everybody
together. And they allowed that for an agricultural industry, why
not just allow it for all small industry and other businesses to get
us more competitive and more productive rather than giving up on
people by thinking that the American people have lost their steel.

It is the government up here. What happened out at the Persian
Gulf, I can give you the answer, the process is flawed. You lose as-
tronauts, the process is flawed. You lose Marines, the process is
flawed. You lose the Moscow embassy, the process is flawed. You
lose these seamen on the Stark, the process is flaw. They have
made irresponsibility an art form in the administration, and it is
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used against the government. They follow through in that mentali-
ty that you remarked about the government being the problem.

I appreciate)it.i Thank youvery much for your presentation.

Senator BumpERs. Thank you Mr. Chairman, Senator McCain,
Senator Rockefeller.

[The statement follows:]

STATEMENT OF HON. DALE BUMPERS, U.S. SENATOR FROM ARKANSAS

LEARNING FROM THE STATES ON COMPETITIVENESS

Mr. Chairman and members of the committee, I am delighted to appear today to
discuss how we can help to make America more competitive.

Let me begin by saying how pleased I am that Senator Ford, Senator Gore, and
Senator Inouye have agreed to cosponsor the proposal I have introduced in the
Senate, S. 930, to establish a clearinghouse on State and local competitiveness initia-
tives. I am hopeful that the substance of this bill can be included as an amendment
to S. 907, Chairman Hollings’ proposal, which I understand may be the committee’s
contribution to the omnibus trade and competitiveness bill in the Senate.

Pragmatic middle ground

In the current debate on how to assist our industries and businesses to regain
their competitive edge in the international marketplace, there is very little concen-
sus here in Washington on how to proceed and the massive Federal Government
budget deficits severly constrict our options.

The debate on competitiveness is laced with ideological issues about the proper
role of the Federal Government. Unfortunately, the debate often focuses on the ex-
tremes, with advocates on the one side arguing that the Federal Government should
do nothing and advocates on the other arguing that the Federal Government should
intervene actively in the marketplace. I believe firmly that there is a pragmatic
middle-ground in this debate which has not been fully explored.

We can, for example, take a positive and constructive step which does not involve
establishing any new Federal policy or which drains the Treasury. We at the Feder-
al level of Government can play a constructive role which does not impose a top-
down national industrial policy. The Federal Government need not become a lender
of last resort to every business which is adversely affected by international competi-
tion.

Specifically, legislation I introduced on April 7, S. 930, would establish a national
center in the Commerce Department to serve as a clearinghouse to monitor and
assist State and local governments with their initiatives to stimulate productivity,
technology and innovation.

The Center on State and Local Initiatives on Productivity, Technology and Inno-
vation will help all of us to enhance the competitiveness of our country in interna-
tional trade without erecting new trade barriers to imports or launching massive
and untried Federal Government programs.

This modest proposal will help all of us to learn from the practical programs that
State and local government agencies are undertaking to assist our industries and
businesses to regain their competitive edge. The Center’s service as a clearinghouse
will help the State and local governments to learn from one another about which of
their initiatives are the most effective and most cost effective and it will be valuable
to those of us at the Federal level who are seeking to develop a concensus on how to
proceed on this critical issue.

We have choices other than doing nothing and doing too much. We need not
ignere the issue, as this administration has done. We can pursue a multi-faceted,
bottom-up competitiveness strategy. We can avoid centralizing the strategy-making
process. We can be pragmatic, we can avoid ideology and we can come together as a
Nation to do what makes sense and what is necessary to advance our national self
interest.

We do not have to wait until there is a concensus at the Federal level about how
we can be helpful in enhancing competiveness. The State and local governments are
not waiting for the Federal Government to address the challenge of competitiveness.
They know not to expect action from this administration.

A clearinghouse can be helpful now and it is the minimum step we should take to
inform ourselves and support those who are not able or willing to act on a critical
challenge to the economic well-being of our Nation.
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State and local government initiative

On the issue of competitiveness, State and local governments are demonstrating
much more creativity than is the Federal Government. They are showing that they
understand how serious the' competitiveness challenge is for America and they are
acting boldly and pragmatically to bring the public and private sector together in a
constructive partnership to meet this challenge.

Many States and local communities are establishing business “incubator” centers
for entrepreneurial activity, often in conjunction with State universities and private
for-profit corporations. These centers are designed to nurture small businesses by
lowering their overhead costs with shared support services and providing on-site
management assistance and support. There now are at least 148 centers in 33
Stg%es (“Incubators: A Small Business Case Study,” Washington Post, June 30,
1986.)

Regional organizations are coming together to fund shared flexible manufacturing
facilities, which are capable of making a wide variety of products, with leases for
production time being given to various small businesses. The National Governors
Association, the Western Governors, Association and the Southern Growth Policies
Board have been active in organizing competitiveness initiatives on a national and
regional basis.

Arkansas has a science and technology authority, New York has a science and
technology foundation, Michigan has several centers of excellence, and Pennsylva-
nia has a Ben Franklin partnership. Ohio, Illinois, New Jersey, Kentucky and many
other State are active in promoting competitiveness. They are not waiting for the
Federal Government to step in with funds or programs.

There are at least forty-six States with customized training programs on a firm-
by-firm basis for new or expanding companies. Under these programs the State
schools and universities work with private employers to deliver the required train-
ing. These training programs can be used to introduce more productive technologies
to those in training.

The range of initiatives is so broad that there is no comprehensive list of the ini-
tiatives which have been undertaken by State and local governments to enhance
competitiveness. There are some useful resources which document the range of
these initiatives but none of them is comprehensive.

The National Governors Association has published one useful compendium, “Revi-
talizing State Economies: A Review of State Economic Development Polices and Pro-
grams.”

The Office of Technology Assessment has published another, “Technology, Innova-
tion, and Regional Economic Development.”

The Committee for Economic Development has published ‘“‘Leadership for Dynam-
ic State Economies,” the President’s Competitiveness Commission issued “Innova-
tions in Industrial Competitiveness at the State Level,” the American Association of
State Colleges and Universities has published ‘“The Higher Education-Economic De-
velopment Connection,” the Commerce Department has issued a “Guide to Innova-
tion Resources and Planning for Smaller Businesses,” and the Small Business Ad-
ministration has documented ‘“‘State Activities in Venture Capital, Early-State Fi-
nancing and Secondary Markets.”

But, the range of these initiatives is too broad, the programs are c| ing too
quickly, and the Federal Government has too little interest in monitoring these de-
velopments for us to have even a complete list, let alone an understanding, of what
is happening now at the State and local government level.

We do know enough, however, about these initiatives to know that something ex-
citing is happening at the State and local government level. We know they are ex-
perimenting with new approaches to the responsibilities of government, we know
they are taking risks, and we know that they are challenging the traditional notions
about the relationship between the public and private sector. Clearly, we need to
know more and a national clearinghouse is the logical first step in educating our-
selves about what already is happening.

States are more pragmatic

It should not be surprising that State and local governments are taking the lead
on the competitiveness issue. State and local governments have intimate knowledge
of what the decline in competitiveness means to the workers and managers in their
region. They know what happens when a firm cannot compete in the international
marketplace or when it determines it must relocate its firms overseas to take ad-
vantage of lower wage costs. Th%can see businesses struggling to adjust to changed
markets and new technology. They see entrepreneurs with an idea who cannot
obtain capital or who need assistance in commercializing an invention.
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State and local governments know that under the current administration and
with the huge Federal budget deficits, they cannot wait for Washington to formu-
late or implement a competitiveness strategy for the country. They know that their
only alternative/ig/ to act/on (their own, using their own resources and relying on
their own good judgment about what role government can play.

State and local governments are in much healthier fiscal shape than is the Feder-
al Government. State and local governments taken as a whole are running a budget
surplus, which contrasts starkly with the abysmal deficits we are running at the
Federal level. Because of the irresponsible fiscal policies of this administration, at
the Federal level we simply do not have the funds to appropriate for new initiatives,
or even to provide adequate funding for existing programs in the areas of education,
trade adjustment assistance, and export promotion. Our national economic well-
being is threatened and we have been left with insufficient resources to make the
investments which are necessary to meet this threat.

Most important, State and local governments are finding that they can play a
constructive role in stimulating productivity, technology and innovation. They do
not have a rigid ideological suspicion of everything that comes from government as
does the administration in Washington. They're not concerned about ideological
purity; they’re just trying to solve problems. They don’t throw around slogans about
“Government Being the Problem.” They see a problem and they go to work.

State and local governments are sensitive to what government can provide in the
way of assistance and they know how government intrusion can do harm. They can
adjust programs when they fail or when they can be improved. They seek feedback
and listen better than can any Federal level program.

State and local governments see that the distinction between public and private
institutions is becoming blurred. They see that the distinction is no longer as great
between public education institutions and corporate training programs, between
types of financial institutions or communications technologies, between basic and
applied research, and between physics and math. .

We now have both governments and businesses which conduct research. We have
profit making organizations which perform important charitable services. We have
corporations which provide health care and health insurance. We have banks which
sell stocks. It is outdated and naive to assert that the private sector and the market-
place are the sole players in economic development.

State and local governments know that it is simplistic and counterproductive to
assert that government “is the problem.” Government certainly can create problems
just as can a private business when it is poorly managed. We at the Federal level
have made major mistakes in setting macroeconomic policy. But for good or bad,
governments are here to stay and the issue is how well they are managed and how
constructive the role is that they play. Government can be a partner or a meddler,
but it is always a factor.

State and local governments are taking risks with these innovative programs.
They are conducting experiments and we must understand that some of these ex-
periments will fail. Some public money may not be invested wisely in searching for
effective ways to stimulate productivity, technology and innovation. Some of these
programs already are subject to controversy and there is always controversy when
taxpayers’ funds are not invested with a maximum return. But, government institu-
tions need to take risks just as do corporations. New products introduced into the
marketplace by corporations fail, indeed most new product introductions fail. This
doesn’t lead corporations to stop introducing new products. If government refuses to
take risks and refuses to try innovative approaches to pressing national problems, it
may well become more of the problem than the solution.

We need to experiment with partnerships and new relationships between the
public and private sector. We need to learn even if that sometimes means learning
from a mistake.

With a national clearinghouse we all can learn more from experiments which
others already are willing to undertake. The clearinghouse itself is a modest experi-
ment given the willingness of State and local governments to fund and conduct—
and take the heat for—experiments in enhancing competitiveness. In seeking to de-
termine which experiments are succeeding and which are not, hopefully we all can
avoid repeatedly making the same mistakes.

With respect to the role of the Federal Government, my legislation is based on the
premise that the Federal Government can have a significant impact in promoting
the competitiveness of our country simply by helping State and local governments
to continue their efforts and to learn from one another. This is minimal role, but it
is one that can provide us all with vital information. Without this information, we
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at the Federal level will continue to flounder, continue to act indecisively and con-
tinue to debate the issue of competitiveness in the abstract.

With a clearinghouse we are acknowledging that the Federal Government is not
the only, and)indeed jit)iis) nbt eyen the major, actor in enhancing the competitive-
ness of our business sector. There are 50 State governments, thousands of city and
country governments, thousands of universities, thousands of foundations, thou-
sands of non-profit institutions, and thousands of private corporations which can
take the lead. We need all of them to play a constructive role and we at the Federal
level need to do all that we can to stimulate diverse approaches to the competitive-
ness challenge. It would be folly and unwise to pursue one single, national, and fed-
erally-mandated strategy.

Need for a clearinghouse

S. 930 would create a center on state and local initiatives on productivity, technol-
ogy and innovation. The center would be located in the Commerce Department and
its principal function is to serve as a clearinghouse on the competitiveness initia-
tives of State and local governments, regional organizations, university and private
sector cooperation, and joint public-private sector partnerships.

The President’s Commission on Industrial Competitiveness studied the efforts of
State and local governments to boost competitiveness. In a report to the Commission
prepared for the task force on State and local initiatives by SRI International and
the Chemical Bank, it is recommended that “a National Resource Center should be
established to identify State innovations, assess their effectiveness and promote
action by States and industry.” (“innovations in industrial competitiveness at the
%gie le;((e)l,” report to the President’s Commission, SRI International, December

, at 70.) '
This report found that “States, industry, and the Federal Government all need
better information on which of the strategies attempting to promote industrial com-
titiveness at the State level are working.” (Report at 70.) It found that only a
limited amount of systematic effort” had been made to “document and assess what
has been happening.” (Id.) the recommended “National Resource Center” could
‘“‘serve as a national clearinghouse, a neutral forum for discussions among sectors
and a resource for technical assistance for states or industry interested in develop-
ing new strategies.” (Id.)
imilarly, the Congressional Office of Technology Assessment found that to pro-
vide direct or indirect assistance to State or regional high technology development,
it would be helpful for the Federal Government to establish an information clear-
inghouse “containing a comprehensive and up-to-date list of State and local initia-
tives” that support high tecﬂnology development. (“technology, innovation, and re-
gional economic development,” Office of Technology Assessment, July 1984, at 11.)
The report found that the most helpful type of information the clearinghouse could
assemble would be a “project bank” such as that established by the White House
Task Force on Private r Initiatives.

With the information which a clearinghouse can assemble, we in Congress and
the exective branch can determine to what extent this recommendation has validity.
We certainly need to know much more about the initiatives of State and local gov-
ernments before the Federal Government should lend its financial resources to
these State initiatives or organize similar initiatives at the Federal level. The center
is not authorized to provide financial assistance to the State and local government
agencies to fund the initiatives which are being undertaken. (Section 5A(IX1XA).)

The clearinghouse is modest compared to the calls in recent years for a national
industrial policy. Here in Congress several years ago we debated various proposals,
some of which have called for direct Federal funding of “sunrise”’ and “sunset” in-
dustries through some sort of natinoal development bank or finance agency. Many
corlnmizldtators weighed into that debate and the debate became quite ideological and
polarized.

The proposal for a national development bank was the most controversial of the
industrial policy proposals. In my view, it is not clear whether such a Federal bank
could identify with any confidence which industries are the most likely to succeed
in the international marketplace. This issue is being confronted, however, at the
State and local level and we can learn whether there are any sound criteria for de-
termining how to allocate government resources, both financial and nonfinancial, to
have the greatest impact. I am doubtful that there are but we can learn from the
approaches taken by State and local government agencies in making these invest-
ments.

My proposal to establish a Federal clearinghouse is a much more modest proposal
than tfne proposal for a national industrial policy in its cost. A clearinghouse is not

«
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expensive. It does not invlove establishment of any national development bank. A
clearinghouse is not intrusive. It does not ask the Federal Government to “‘pick win-
ners and losers.” The clearinghouse is not an Agency which will become politicized
or besieged by special interest-pleaders seeking access to trade protection, financial
su‘pport or exemptions from Federal Government Regulations. The clearinghouse is
a facilitator, not an dominanting force.

Federal Government has much to learn

I also want the Federal Government itself to learn from the experience of State
and local governments. In fact, the Federal Government itself could be one of the
principal beneficiaries of the efforts of the center, along with the State and local
governments which can learn from one another.

It is important for the Federal Government to examine what the State and local
governments are doing because the Federal Government is st ling to decide
what it can do about the competitiveness problem. We need to act, i)ut we need to
act wisely. The power of the Federal Government can be used creatively and con-
structively, but it can do harm as well. .

I believe that the clearinghouse will find that State and local governments are
developing effective and cost effective ways to target their efforts to enhance com-
petitiveness. If the clearinghouse finds this to be true, these lessons can be applied
at the Federal level and they will be of importance for use here in Congress as we
examine proposed initiatives for the Federal Government.

We may find that there are some areas where new programs at the Federal level
are clearly appropriate. We may find that the principal need is for additional re-
sources to be put into the most successful existing programs, particularly in the
area of education, in funding basic research, and in responding to unfair trade prac-
tices of foreign competitors. Or we may find that wholly new approprches are
needed. Funding for some programs may be better spent on other efforts or not
spent at all. :

If the Federal Government undertakes new initiatives to enhance competitive-
ness, it is important that these initiatives be well conceived. We do not have to rein-
vent the wheel at the Federal level. But, just as important, we need to know how
any Federal program relates to existing programs at the State and local level. We
need to ensure that the Federal Government does not trample on the efforts of
other levels of government.

With this clearinghouse we in Washington may discover new ways in which the
Federal Government can become more helpful than it is now. We certainly can
learn from and avoid the mistakes made by gtate and local governments.

With a clearinghouse, the Federal Government may conclude that the most con-
structive role it can play is to provide direct support to State and local governments
to continue their experiments. Certain functions may most appropriately be handled
at the local level with a minimum of Federal Government involvement, supervision
or funding. Indeed, the report to the Competitiveness Commission recommended
that “where the Federal Government does act to promote industrial competitive-
ness, it should use State government wherever poss'gle as the means for implement-
ing its objectives.” (Report at 69.)

t may well be that in many ways Federal Government instrusion will hamper
the creativity and effectiveness of State and local initiatives. There is a great virtue
in having States experimenting with programs and we should make sure that
this diversity is encouraged. )

It may be that there are approaches to national problems which can only be effec-
tively addressed by rgjonal approaches or by coordinated efforts among several re-
gions of the country. Sometimes it makes no sense to States to duplicate the efforts
of sister States. It certainly makes no sense for the Federal Government to provide
services which duplicate those already being provided by state and local government
agencies.

It may be that the experience of State and local governments will give us more
confidence, or less conﬁsgnce, that some sort of national development bank might
be effective.

Or a concensus may develop that there are new initiatives short of a development
bank which are best handled directly by the Federal Government with its greater
resources and national focus.

I am open to learning from the clearinghouse. Like all of my colleagues, I believe
we have a crucial problem with competitiveness and want to take action to address
this problem. But, I am reluctant to support untried, untested Federal programs,
particularly if they impede our ability to control the budget deficit. The budget defi-
cit is the root of much of the malaise in our economy.
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Establishinﬁna clearinghouse will help me to have confidence that the Federal
Government knows what it should and can do and will avoid making the problem

worse.

All of us at\the Federal)Government level can benefit by learning what the State
and local governments are trying, to evaluate these initiatives, and to coordinate
existing Federal Government resources in a way that complements these initiatives.

Priorities for the clearinghouse

While there is as yet no formal or informal clearinghouse on State and local gov-
ernment initiatives on competitiveness, a number of surveys have been conducted to
document these initiatives. These surveys show that State and local governments
are engaged in an impressive array of programs. Some of these initiatives are bold
experiments and others are more traditional efforts focusing on economic develop-
ment. The clearinghouse must set its priorities carefully to maximize its effective-

ness.

The clearinghouse I have proposed is directed to focus on the boldest and most
interesting initiatives which stimulate productivity, technology, and innovation. It is
barred from involvement with those initiatives which involve economic incentives
for a firm to locate or relocate facilities in that State or local community, initiatives
which have no direct interest to other States (other than for those in competition
for the facility). But, in between these two extremes, the center will have to evalu-
ate the purpose and effect of an initiative to determine whether the initiative is of
interest to other States and to the Federal Government.

The bill contains a description of the t of initiatives the center should focus
on, but this list is not an exclusive one. The list includes initiatives which “stimu-
late the formation of new small businesses,” “create a favorable climate for entre-
preneurs,” “involve cooperation among Government agencies, regional organiza-
tions, business, labor organizations, and non-profit institutions,” ‘forster coopera-
tion between labor and management,” ‘“generate venture capital,” “organize part-
nerships among business and education institutions,” “expedite the transfer of tech-
nology,” “provide training in entrepeneurship,” and encourage “the establishment
of flexible, computer-integrated manufacturing systems.” (Section 5A(H).) There un-
doubtedly are many other areas which the center should study. Indeed, the creativi-
ty of State and local governments will continually challenge the director and the
center with new initiatives.

It is not always ible clearly to distinguish between these initiatives which ad-
vance the State of knowledge agout how to be more competitive and those which
simply provide additional economic resources to a particular firm. This will present
a special challenge to the Director and the center in setting priorities. The initia-
tives of State and local governments range over a continuum from partnerships in
basic research on the manufacturing process to special interest tax breaks to induce
a firm to choose one site over another in a fierce competition among two towns in a
county.

Competition among the States

We all know that States and local communities compete among themselves to
entice firms to locate or relocate their plants and headquarters. In this competition,
one town may offer tax incentives, it may upgrade the local infrastructure or it may
lease available land at a below-market rate.

We are all aware, for example, of the competition which occurred when General
Motors was shopping around for a location for its new automobile production facili-
ty, and the same has been true when Japanese automobile firms have been consid-
ering locations for U.S.-based manufacturing facilities.

Obviously, this type of competition has an impact on the economics of the firms
which benefit from these incentives. Tax breaks, improved infrastructure and below-
market rate leases will lower the firm’s costs and that improves the firm’s produc-
tivity.

But, this type of Government assistance is more like a government grant than a
bold experiment. It is not directed at changing the management approach of the
firm, the manufacturing process, or the employee training at the firm. It is not di-
rected at stimulating the development of new technology or the creativity of the
firm’s scientists. It does not encourage basic or applied research by the firm or in-
vestments in new equipment, and, as a result, it should be of much less interest to
the center. :

Let me be clear. The economic development efforts of State and local governments
are valuable and important. They lead to economic growth and increased employ-
ment, but in many cases the result of these efforts is more to shift the growth and
employment from one city or town to another, not to stimulate a net increase in the
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Nation’s growth or employment. These efforts may amount to a zero sum game for
the Nation’s economy even though they provide valuable benefits to individual busi-
nesses.

It is not cledr\that the competition/ among the States always is healthy or fair. It
is certainly difficult for a rural or economically disadvantaged community to com-
pete with a relatively well-to-do town. Often the rich get richer and the poor get
poorer in this competition. Poor States are forced to compete by offering more spe-
cial tax breaks or other incentives, which they can ill afford to provide. One recent
study by corporation for enterprise development found that “many Sun Belt States
that cut taxes and services to attract industry are paying the price with lackluster
economies . . .” (“Study finds sun belt suffers from steps to draw industry,” Wash-
ington Post, March 19, 1987).

This competition among State and local jurisdictions, however, is a fixture in our
market economy. States are part of that market and the Federal Government
should not attempt to arbitrate this competition. It certainly has no way to prevent
it. At best we can try to shift this competition to more constructive approaches, ap-
proaches which stimulate productivity of firms which already are located in the
area or which stimulate the creation of new firms there and the center may help in
this respect to reduce the type of competition among the state which has not proven
to be constructive.

To ensure that the center does not become enbroiled in the intense competition
among State and local governments, the clearinghouse I propose is specifically pro-
hibited from assisting one State or local government in encouraging a private busi-
ness to relocate any facility from one State or local jurisdiction to another or to
locate any new facility in one State or local jurisdiction rather than another. (Sec-
tion 5A.(IX1XC).) The Federal Government has no legitimate role to play in favoring
one State over another when a private firm is determining whether or not to relo-
cate or where to relocate. The center could never establish a relationship of confi-
dence with State and local governments if it became of partisan in disputes among
the States.

Similarly, the bill would bar the center from providing any financial assistance to
support a State and local government to stimulate economic development through
the conduct of public works or the repair or replacement of infrastructure. (Section
5A.(IX1XB).) Again, these activities are important functions of government and pri-
vate businesses need the assistance of government on these initiatives. But, these
initiatives are routine functions of government, not bold experiments of interest to
the Federal Government and other gtabe and local governments.

Similarly, the center is barred from providing direct financial assistance to fund
State and local development initiatives. (Section 5A.(IX1XA).) Funding for these ini-
tiatives might well be available from other Federal agencies and the center may
perform a service by compiling inventories on Federal funds which might be avail-
able. But, the center must not become involved in providing the funding itself or
intervening as a partisan in the competition for scarce Federal resources.

Finally, the center is barred from considering any issue “included in a specific
labor-management agreement without the consent and cooperation of all parties to
the agreement.” (Section 5A.(IX1XD).) This prohibition has a similar intent to those
just described. The center should not serve as an arbitrator or disputes. It should
provide information and monitor developments. Once it becomes a player in these
d;slputes, it will lose credibility with any parties with an adverse economic or politi-
cal interest.

State initiative of national interest

The purpose of the clearhouse is to focus on State and local initiates which pro-
vide a benefit to the Nation as a whole, which stimulate productivity for an entire
industry, which develop a new technology which creates a new industry, and which
lead to new discoveries about materials, products or processes. It is these initiatives
which are of greatest interest to other State and local governments and to the Fed-
eral Government.

It is relatively easy for a State or local government to build a new road to service
a new factory. However, State and local government initiatives which target produc-
tivity, technology and innovation require much more sophistication. These initia-
tives are much more difficult to fashion and they are much more controversial. The
success of these initiatives is much harder to measure. Initiatives of this type are
experiments. When they succeed, however, these initiatives are the ones which are
thl? inost significant in our effort to enhance the competitiveness of the Nation as a
whole.
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The lessons about productively which are learned by a firm in one State or city
can be helpful to a firm in another State or city. One cannot pick up a new road
and transfer it somewhere else, but we can easily transport an idea, a new process,
or a new material from)one State to;another.

Under my legislation, the clearinghouse is directed to focus its efforts on those
initatives which are directed at enhancing productivity, technology and innovation.
It is these initiatives which are most important to the Nation as a whole and it is
these initiatives which are of greatest value to the efforts of the other States. There
is great value in learning about how firms increase productivity, how they develop
technology and how they enhance the inventiveness of a firm’s employees.
Competition for productivity

What we want to encourage is competition among the States to increase the pro-
ductivity of the firms in their area, not to comé)ete with other States in offering eco-
nomic incentives to firms to relocate. When States undertake experiments in gov-
ernment-private partnerships, they may do so partly to compete with other States
which have launched similar programs. But, this type of competition is healthy; it’s
precisely the type of competition we want to encourage.

Indeed, if we find that State and local governments can help to stimulate produc
tivity of the firms already located in their area, they may find it much less neces-
sary to entice other firms to choose their town as the location for a new facility. The
center can help the States find other basis for competition than forgoing the collec-
tion of taxes or providing special and costly services that are not normally available.
If States have no ways to compete other than ways that may be short-sighted, they
may nonetheless feel compelled to compete.

&me argue that the State and local governments need to be saved from them-
selves in this competition. Proposals have been circulated that the States agree
among themselves to compete in a more positive, less self-destructive way. Such an
agreement might take the form of a “disarmament” treaty in which States agree,
for examrle, not to provide special reductions in property or other taxes to entice
firms to locate or relocate their facilities in a State. But, until State and local gov-
ernments voluntarily limit the competition among themselves, the best we can do
may be to encourage competition on the basis of constructive partnerships in en-
hancing productivity, technology and innovation.

Many observers have argued that States will do better in economic development if
they concentrate on stimulating the establishment of small businesses rather than
on attracting large firms and their subsidiaries to the State. The National Gover-
nors Association has said in a report on this issue that “most States are well aware
of the limitations imposed on short-term strategies aimed at recruiting technology-
based industrial firms . . . Not only are there but a finite number of firms to com-
pete for, but also the competition itself is severe (and) no single State can hope to
capture a significant number of these firms . . . in the long run . . . the key to con-
tinued economic growth and to the creation of new, more meaningful jobs for work-
ers at all skill and age levels lies with (1) developing strategies geared to creating
the right environment for technological innovation; (2) assisting inventors and en-
tregreneurs in new business formation; and (3) in helping existing firms to expand
and prosper.”

The center can help the State and local governments take positive steps on each
of these points and, therein, help to reduce wasteful competition among them.

Range of State and local initiatives

The range of State and local initiatives to stimulate productivity, technology and
innovation is broad and growing. With all 50 States interested in the issue, many
novel programs have been launched and even more are being considered. The ab-
sence of I'E:deral Government interest has challenged State and local governments
to fill the void and they have done so with little hesitation.

There are programs where the State and local governments itself is a partner in
developing a new production process, a new technology or a new invention. Some
State and local governments have established laboratories, experimental manufac-
turing facilities or education institutions which conduct basic or applied research.
Some States have established incubators which provide low-cost physical space,
equipment, and technical service to start-up businesses. These initiatives are of
great interest to the other States and to the federal government itself.

One of the best examples of State technology efforts can be found in Arkansas.
The Arkansas Science and Technology Authority plays a leading role in Arkansas
in identification, development and application of advanced technologies. It provides
funding for basic research and applied research partnerships with industry, which
industries in turn are eligible for State research and development tax credits. It
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stimulates a home-grown economy through the establishment of five business incu-
bators which provide support to new Technology-based businesses in Arkansas. It's
seed capital investment fund provides the critical initial capitalization for these new
ventures. Supplementing the work of /A.S.TA. is the Center for Technology Transfer
at the University of Arkansas, the quality-productivity task force of the Arkansas
Industrial Development Commission, and the Industrial Services Association at
Southern Arkansas University all of which are working with existing industries in
Arkansas to find ways to increase productivity and promote the concept of quality
management. ,

One of the fundamental questions we have in this whole field of competitiveness
is to what extent a governmental unit should itself be a partner in advancing the
state of scientific and technical knowledge. We need to know more about when and
how governments should conduct or organize research efforts and which research
efforts have the greatest payoff to the whole community.

One of the most interesting areas for the center to explore is how States are
bringing entrepreneurs and inventors into the classroom where both they and the
students can interact. Universities have historically served as an important resource
for the agriculture industry, conducting research on new crops and agriculture tech-
niques and providing extension services to farmers.

Many States are establishing programs which integrate universities in the search
for more productive proceses, new technology and greater economic growth. Univer-
sities no longer are the ivory towers that some have thought they should be. (“The
higher education—economic development connection: emerging roles for public col-
leges and universities in a changing economy,” American Association of Colleges
and Universities and SRI International, 1986.) Georgia Institute of Technology, the
University of Alabama at Tuscaloosa, George Mason University, Michigan State
University and Oregon State University have been leaders in fashioning innovative
}miversity/private sector programs. Many other States are involved in similar ef-
orts.

Another Area of activity for State and local governments is assistance to firms in
marketing their products in domestic or international markets. In others, it involves
groviding assistance in analyzing markets, demographics or sales strategy. Many

tates provide management assistance to small businesses.

There are at least 10 States which are working on programs to assist small and
medium sized companies in financing export sales. In California a government
agency will guarantee 85 percent repayment of on loans which banks give to busi-
nesses to finance working capital or receivables related to exports. In Illinois the
agency will lend banks 90 percent of the funds they use to make an export-related
loan and has arranged for the Export-Import Bank to insure the State, the lender
and the exporter against most losses on an export sale. There are maximum
amounts to these loan guarantees or loans, $350,000 in the case of California and
$500,000 in the case of Illinois. So far the California agency has made 23 loan guar-
antees and the Illinois agency has backed six sales. (“States launch efforts to make
small firms better exporters,” the Wall Street Journal, February 2, 1987.)

Venture capital initiatives

Some State and local governments have become venture capitalists, supplement-
ing the capital markets with public funds or with investments from pension plans of
public employees. There is no question that obtaining venture capital is a precondi-
tion to foum{‘;ng a firm. Without venture capital a firm may not be able to test a
new technology, build a new production process, or conduct the research which
leads to new discoveries.

In a 1984 report, the Small Business Administration found that 26 States were
experimenting in offering equity financial inducements to growing companies and
their investors. These efforts involve making or insuring loans issuing bonds, au-
thorizing tax-exempt status, making guarantees, grants, equity investments and pro-
viding technical assistance. (‘“‘State activities in venture capital, early-state financ-
115%,4 and secondary markets,” United States Small Business Administration, May
1984.) .

The venture capital initiatives of State and local governments may be the most
controversial of the initiatives being undertaken. There are some who will argue
that there is no appropriate place for public funds to be used for this purpose. This
is the argument w! icg was raised about a National industrial development bank.
Venture capitalists in the private sector have enough trouble with their invest-
ments to have confidence that the public sector will do a better job or even as well
as they do. On the other hand, there are those who argue that public venture cap-
ital is needed, particularly in areas of the country which private investors might
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dismiss as hopelessly dependent on conventional financing and manufacturing.
(l‘ésgtéates back risky ventures in effort to create new jobs,” New York Times, June 23,
.)

Will respect to/State andlocal venture capital programs, the clearinghouse should
focus more on how the State and local governments establish their investment strat-
egy, what form the investments take, how the State involvement relates to that of
other investors, how they supplement venture capital with other forms of assist-
ance, and how they measure the success of the venture. The clearinghouse should
focus on how these government programs compare in stimulating economic develop-
ment to those of the private capital market.

Importance of small business

Many of the initiatives of State and local governments focus on Small Businesses.
This focus in entirely appropriate as small businesses tend to be leaders in enhanc-
ing productivity, technology and innovation.

Employment growth in small business-dominated industries, at 5.1 percent, far
outpaced that of large business dominated industries, at 0.7 percent. (“The State of
Small Business,” report of the President, 1986, at XIII.) Small firms generated most
of the net new jobs during the economic downturns from 1979 to 1983 and they con-
tinue to be the major employer of younger and older workers, women and veterans.

It is quite clear that the small firms which thrive on venture capital investments
make a major contribution to the economic growth of the country. In one study of
72 firms in which venture capitalists had invested only $209 million during the
1970’s the firms had combined annual sales in 1979 of $6 billion and had created
130,000 jobs. (“Government-Industry Cooperation Can Enhance the Venture Capital
Process,’ General Accounting Office, August 1982, Appendix II, page 9.)

Small businesses also have been found to be prolific inventors and innovators. In
one studiy covering 635 product innovations marketed in the United States during
the 1970’s found that 40 percent were tracked to small firms or individual entrepre-
neurs. (“State of Small Business,” report of the President, 1983, at 122.) Seven other
studies have reached similar conclusions (Id. at 123.)

Because of the importance of small business, the center is specifically directed to
collect information on initiatives, “particularly information useful to . . . small busi-
ness.” (Section 5A.(BX2).) The record is clear that small businesses will, in fact,
make good use of this information in their own efforts. By focusing on the needs of
small business, the center can ensure that its mission to promote productivity, tech-
nology and innovation will be achieved.

Cooperation among the States

With respect to these efforts the center is directed to serve as a clearinghouse to
disseminate information on how these assistance efforts are organized, which types
of assistance seem most to be in need, and which agencies have developed useful
data bases which could be used by other agencies. Indeed, it may be that States can
share their resources with one another.

Normally a State or local government agency provides services only to the firms
and residences within its jurisdiction, but there is no reason why one agency might
not provide services to another agency, either as a matter of comity or under a con-
tract. If one State develops a data base on export markets for a certain type of prod-
uct, perhaps that data base could be made available to other State agencies. The
center may be able to help the State and local governments to avoid duplication in
developing data bases and to cooperate amount themselves in sharing information
and experiences.

Evaluating State and local initiatives

One area where State and local governments may need direct financial assistance
is-in evaluating the initiatives they have unde en. Typically, evaluation is the
hardest and most underfunded aspect of a program.

In some cases, there may be a reluctance to evaluate a program for fear that it
will be found wanting. I say this knowing that this same reluctance is common in
private businesses, especially for programs where success and failure is not meas-
ured simply by a reference to profit and loss. -

To be fair, however, it is very hard to determine when an initiative of a govern-
ment agency has made the difference in increasing the productivity of a firm. Pro-
ductivity itself is a concept that is hard to pin down. It is hard to know why some
firms are more inventive than others. It is hard to say why one scientist discovers a
new technology and another does not. There is controversy about how to evaluate a
program just as there is in designing a program in the first place.
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In addition to serving as a clearinghouse, therefore, the legislation authorizes the
center to provide grants to help State and local governments evaluate their initia-
tives. (Section 5A.(CX2).) These grants could be given to the local agency or to a
third party, whichever is‘most appropriate. The legislation bars the center from pro-
viding financial assistance for the initiative itself, but it is quite appropriate for the
center to provide such assistance for evaluation because only with proper evaluation
can the center determine the effectiveness of the initiative.

The issues of evaluations is sure to be a sensitive one as well as an important one.
State and local governments which are undertaking experimental programs have no
interest whatever in the Federal Government—which has shown little willingness
to undertake any initiatives on competitiveness—criticizing their efforts. If the Fed-
eral Governments chooses to be inactive on competitiveness issues, it has no right to
make life more difficult for State and local governments which are taking up the
slack. This is an issue of sovereignty as well as tact. But, the center will find that it
cannot hope to establish a relationship of trust with State and local governments if
it simply criticizes their efforts from “on high.”

To ensure that the center does not trample on the prerogatives of State and local
governments, the bill explicitly provides that the center may not evaluate a State or
local initiative or disseminate information regarding such evaluations unless the
State or local government carrying out the initiative “consents to and cooperates
with such evaluation.” (Section 5A.(CX2).) This limitation will ensure that when the
center does conduct an evaluation, it will be fully informed of the nature and terms
of the local initiative. It cannot hope to have all the information it needs if the
State and local government is unwilling to provide it. But, it needs more than access
to date. it needs to discuss the initiative with the State and local government offi-
cials involved to learn from their views and their experience.

The State and local government and the center have an interest in the objectivity
of the evaluation and any grant should be awarded with this need clearly in mind.
There will be many vested interests involved in any initiative and it will sometimes
be difficult to obtain objective evaluations, especially if the evaluation of the initia-
tive finds that it has not achieved its purpose or matched claims of success. To
better ensure that the evaluations performed under contracts funded by the center
are objective, the bill includes a procedure for determining whether the organization
receiving the contract has an organizational conflict of interest. This procedure has
worked well with the department of energy and there is an extensive legislative his-
tory to the provision. (“Organizational conflict of interest in government contract-
ing,” hearings of the Subcommittee on Energy Research and Water Resources, Com-
mittee on Interior and Insular Affairs, United States Senate, 1975.

In addition, there is a need for the center to fund generic research in how any
governmental agency can measure the-effectiveness of its competitiveness initia-
tives. The bill I am introducing permits the center to award some grants for this
purpose. (Section 5A.(F).) While the center may fund this research, it must be very
careful in commissioning such research. It must be sure that the research will be
helpful in actually conducting evaluations, not simply in providing interesting com-
mentary on complex issues.

With respect to both evaluations and basic research, the center must allocate an
appropriate amount from its appropriations, which are limited. In the end, the
center will have less than half a million dollars for this purpose. Over time, we in
Congress can adjust the authorizations and appropriations for the center as we
learn how much funding is needed for these evaluations and basic research.

The interest of the center in assisting State and local governments to evaluate
their initiatives is, in part, a selfish interest. The center is just as interested in the
results of these evaluations as are those involved in the initiative. The center is in-
terested in disseminating information on the most successful initiatives and in dis-
seminating information on how each initiative compares to others and it needs as
much data as it can assemble on the impact of these programs.

The center as an advisor

With its experience as a clearinghouse and with the results of its research pro-
gram, the center can become a knowledgeable advisor as well as a monitor of devel-
opments. It may find that it can provide management advice to State and local gov-
ernments on how they can organize successful initiatives. It may be able to ap-
proach State and local governments with suggestions on how to change a program
or supplement a program with another initiative to make it more effective. The
center is specifically authorized to provide advice and technical assistance to State
and local government agencies under the terms of the bill. (Section 5A.(E).)
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The Center can be especially helpful in bringing together State and regional ef-
forts to accomplish a similar objective, such as establishment of a center on ad-
vanced materials. The center may be able to help State and regional organizations
to avoid duplication jand ensure that the limited resources which are available are
not squandered and'diluted by a surfeit of underfunded centers in one particular
technological area. The most effective way to proceed may be to establish one center
which will achieve a critical mass of resources and talent which can have an impact
on the competitiveness of the United States. It may well be that the Federal Go-
vernmment should fund such a center rather than for several State or regional or-
ganizations to fund it and the center can bring together the interested parties to
make that determination.

The center may also become an advisor to other Federal Government agencies. It
can keep these other agencies informed of developments which may be of interest to
them, either in modifying a similar Federal Government program or in providing
assistance to a State program. The center may be able to serve as a mediator be-
tween State and Federal agencies in areas of common interest or to facilitate coop-
erative joint efforts.

Center cannot intrude

It is vital that the center in its activities does not dominate or control the State
and local governments. The purpose of the center is to monitor and assist innovative
State and local initiatives. The value of this effort comes in the variety of these ini-
tiatives. If the center comes to dominate and control these initiatives, it will stifle
the very creativity that gives rise to the need for the center.

This is true in evaluating the State and local government initiatives. It certainly
is true in providing technical assistance and advice to the local agencies. In none of
these efforts does the center have nor should it have any authority to demand that
the State and local governments cooperate with it. It may not demand information
from the government about the effectiveness or results of the program. It may not
obtain any proprietary information on technology from any firm participating in a
program.

Similarly, the center may not direct another Federal Government agency to take
any action or modify any program. It may “study ways in which Federal agencies
can use existing policies and programs to assist State and local governments in car-
rying out (their) initiatives,” it may “make periodic recommendations to the Assist-
ant retary (for Productivity, Technology and Innovation) concerning modifica-
tions in such policies and programs,” and it may ‘“convene meetings and conferences
of Federal, State and local officials in order to carry out joint and cooperative initia-
tives” but in none of these efforts does the center have any authority over other
Federal Government agencies. (Section 5A.(D) (1), (2) and (3).)

The center must ‘“establish relationships with State and local governments”
before it can serve as a partner and a resource. (Section 5A.(BX1).) These relation-
ships must be based on trust and they must be voluntary. The credibility and useful-
ness of the center, and it access to information and data, will depend on the value of
the assistance it can provide and the sensitivity it has to the autonomy of State and
local governments. .

The power of the center is inforamtion. Its ability to award frants is not so great
that this alone will persuade State and local governments and other Federal agen-
cies to cooperate.

I am confident that the center can establish a strong working relationship with
State and local governments and ederal agencies. The reason why State and
local governments take the-initiative to stimulate productivity, technology and inno-
vation is that they are public spirited. I am sure that they will be delighted to work
cooperatively witi‘; the new center and to assist other agencies to accomplish the
same objectives as they seek to accomplish. The same is true of other Federal Gov-
ernment agencies.

Indeed, we are all affected by the decline in the competitiveness of our country.
We need to work together on tﬁe problem. If our efforts degenerate into a competi-
tion for what remains of a shrinking economy, we all are sure to suffer even more.
This is why we need a clearinghouse to bring us together, to learn from one an-
other, and to cooperate for our common good.

Miscellaneous provisions

The center is authorized to enter into contracts itself, or jointly with other Feder-
al agencies, “with public and nonprofit private entities” in performing its functions
as a clearinghouse, evaluator and technical advisor. (Section 5A.(KX2XB).) It is also
authorized to enter into contracts for evaluation which are partly or wholly funded
by “another Federal agency, a State or local government, or a public or nonprofit
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private entity.” (Section 5A.(CX3).) The center has the flexibility it needs to perform
its functions.

The center might find, for example, that existing State or regional organizations
have compiled, useful |listsand-descriptions of State and local initiatives and it
might provide some contract funds to these organizations to continue and expand
their efforts. It might find that a regional body could organize an importance confer-
ence on an important issue. Or it might find that a nonprofit agency could provide
technical assistance to a number of State governments.

The center is directed to issue an annual report to be transmitted to the Congress
on its activities. (Section 5A.(G).) The report is required to include a description of
the initiatives of State and local governments, summaries of any evaluations of
these initiatives undertaken by the center, descriptions of any basic research under-
taken by the center, and the recommendations of the center on ways Federal agen-
cies can be more helpful to State and local governments in enhancing the competi-
tiveness of U.S. business.

The Director of the Center is authorized to establish an advisory board to assist it
in its activities. The Director shall appoint a “broad range of members” to the board
“including officers of State and local governments, leaders in businesses and labor,
and experts on productivity, technology and innovation.” (Section 5A (L).) The advi-
sory board has some independence from the center and it can “make recommenda-
tions to the Assistant Secretary, the Director, and the Congress concerning ways in
which Federal agencies (including the center itself) can use existing policies and

rograms to assist State and local governments” with their initiatives. The advisory
anrd should offer frank and constructive advice to the Assistant Secretary and the
Director and it can serve as a vital bridge between the center and State and local

overnments. It is vital that the board enjoy the confidence both of the Assistant
gecret_ary, the Director and the Congress, but also of the State and local government
agencies.

The center is directed to work closely with other Federal agencies interested in
enhancing the competitiveness of U.S. business, including the Departments of Agri-
culture, Defense, and Labor, the National Science Foundation, and the Small Busi-
ness Administration. (Section 5A (K) (2) (A).) The center is specifically directed to
work closely with Federal, State and locel agencies ‘“responsible for enhancing
export opportunities for United States businesses.” (Section 5A(K) (2XXC).)

The center in S. 930 is authorized $2 million for fiscal 1988, $3 milion in fiscal
1989 and $4 million in 1990 and thereafter. This is a modest sum and perhaps it
provides too little in resources to the center. This authorization includes funds
which would be used by the center for grants and contracts for evaluations and ge-
neric research. Because of the limits on funds for the center, initially it should focus
its efforts on its responsibilities as a clearinghouse rather than on evaluations and
generic research. It is the responsibility of the director, however, to determine how
much of the funds available to the center shall be allocated to the clearinghouse,
evaluation, and generic research functions.

Commerce Department and OPTI

In my bill, the new center is to be located in the Office of Productivity, Technolo-
gy and Innovation (OPTI) in the Department of Commerce. OPTI is an agency that I
have long supported and on several occasions I have made sure that the administra-
tion’s efforts to slash its budget have not been successful. Indeed, at one point the
administration argued that OPTI should be abolished because its mission had been
“completed.” In fact, OPTI is a bright light in this administration as an agency
which is trying to make government work, not simply to avoid dealing with real
problems.

To a very limited extent, the functions of the center are performed already by the
OPTI. Because OPTI does monitor developments at the State and local level and
serve to a limited extent as a clearinghouse, the bill places the center within OPTL
By establishing the center by statute, however, we can give it visibility, ensure it
has enough resources and lend it the credibility of the Congress.

I also believe it is important the center be located in the executive branch, not as
an independent body. Under the bill the Director of the Center is appointed by the
Secretary of Commerce and reports to the Secretary ‘“through the Assistant Secre-
ta.rfv" for Productivity, Technology and Innovation. This means that the Director
will be a part of the administration, not independent of it. .

There is some risk in this, especially if the center is part of an administration like
the current one which opposes nearly all forms of constructive partnerships between
the public and private sector and between the Federal and state governments. But,
to be effective—particularly in its role in recommending modifications of current
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Federal Government policies and programs—the center needs to be accountable to
and a part of the administration. It needs to have political clout in order to help
State and local government agencies in dealing with the Federal Government. It
needs to 'speak/for the)administration when it is called by the Congress to make
recommendations or to evaluate proposed policies.

The center belongs in OPTI and its existence will enhance everything that OPTI
already does to stimulate the competitiveness of the country. OPTI is one the only
current Federal agencies which can understand and appreciate the initiatives of
State and local governments.

The challenge we face

It may be said that S. 930 is not dramatic enough or massive enough. Some would
argue that we need to spend huge new sums on some programs on competitiveness.
Others would argue that we need to erect barriers to the imports which are flooding
our markets. But I think the competitiveness problem is more complex than that
and that we need to undertake many different initiatives to have an impact.

We cannot pursue any single strategy. Our economy and the world economy are
too complex for any level of government—Federal, State or local—to have a major
impact on the competitiveness of the private sector. The resources of government
can help but the private sector has many times the resources available to it.

Indeed, in many ways government cannot affect the competitiveness of private
business. The competitiveness of a firm depends in large part to the foresight of its
management and the creativity of its technical people. These are qualities that
cannot be legislated.

But, the government may be able to serve as a partner. The State or local govern-
ment may be a more sensitive and more constructive partner than can be the Feder-
al Government. The Government can provide some leadership. It can incourage risk
taking and it can provide information.

What this proposal says is that we need a decentralized strategy which draws on
the creativity and innovation of many sectors, public and private, nonprofit and
commercial, education and training.

By pursuing a broad-based and multi-faceted strategy, we are more likely to enjoy
success. Vast new Federal programs have a potential for doing harm as well as
good, especially if they impede our efforts to control the budget deficit.

Given the constraints on funding any new Federal Government programs, the
Federal Government can start by working constructively with State and local agen-
cies which are taking the lead in stimulating productivity, technology and innova-
tion. It can at least help us all to learn about the complex challenge we face from
international competition.

I view S. 930 as non-partisan and non-controversial. The authorization for the new
center is modest, only $2 million the first year, $3 million the second and $4 million
thereafter. The center’s powers are limited and it is prohibited from becoming in-
volved in the on-going competition among the State and local governments on eco-
nomic development. The center will enhance the effectiveness of State and local gov-
ernments and it will help the Federal Government to chart its own competitiveness

programs.

We can all benefit from the initiatives of State and local governments if we share
information about their successes and failures. The clearinghouse can bring us to-
gether with information, which can help to bring us together for action.

The center speaks of risk taking, partnerships, and long-term efforts. It is not a
panacea. It does not over-promise. It does not underestimate the complexities of the
challenge. It’s a modest proposal but therein lies it virtue. It will help, it is construc-
tive, it is pragmatic and it is something we can come together to do now while we
debate grander and more controversial proposals.

A copy of the bill follows.

The CHAIRMAN. Our next witness is the Honorable Clarence J.
Brown, Deputy Secretary of Commerce. Secretary Brown, we wel-
come you to the committee. From your own experiences you well
know we are delighted to include your statement in its entirety in
the record, and you can highlight it or deliver it in full as you
wish.
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STATEMENT OF CLARENCE J. BROWN, DEPUTY SECRETARY,
DEPARTMENT OF COMMERCE

Mr. Brown, Mr.| Chairman I'have a somewhat briefer statement
to give you orally and would ask that my full statement be inserted
in the record at this point.

With me today is Dr. Helmut Hellwig, who is the Associate Di-
rector for NBS, whose disciplines are Physics and Electrical Engi-
neering, and Mr. Jack Williams, Director of the Office of Productiv-
ity, Technology and Innovation of the Economic Affairs which is
part of the Commerce Department.

Mr. Chairman, I thank you for the opportunity to testify before
you this afternoon. With your permission I will summarize the
statement as I said, and ask that the full version be made part of
the record.

S. 907, the Technology Competitiveness Act of 1987, asks some
good fundamental questions about how well equipped we will be to
compete in a world of rapid technological change. How well we will
do in the race to transfer new discoveries from the laboratory to
the marketplace, and what the Federal Government can and
should do about these problems.

It addresses these issues by formally giving NBS the new mission
of conducting the necessary generic research for developing new
basic technology and changing its name to the National Institute of
Technology; by authorizing some $27.4 million more than the Presi-
dent has requested for its basic programs; by combining NBS with
OPTI, NTIS, the National Technical Information Service, and the
Japanese technical literature program into a new Productivity and
Technology Administration; and by creating $130 million worth of
new programs to establish regional centers for transferring manu-
facturing technology developed by the Institute to the private
sector, to purchase flexible manufacturing systems to be leased
back to small manufacturing firms, and to establish a fund to help
small business and joint research ventures commercialize new sci-
entific discoveries.

I do not think there is any question but that advanced computer
driven manufacturing technology will be essential if American in-
dustry is to meet the competitive challenge of the next century. It
gives manufacturers increased flexibility in changing product
design and responding to market uncertainties.

It would be a mistake to think that it is the answer to all of our
problems, or that other technological developments deserve less at-
tention.

Super conductivity comes readily to mind. In the past 60 days
the private sector has announced striking technological break-
throughs in super conductivity which will affect every aspect of our
lives, including how we manufacture the products we use and sell.
It will open up possibilities that were dismissed as fanciful just a
short time ago.

Other new technological breakthroughs may only be an experi-
ment away. In 1968, Mr. Chairman, as a country newspaper pub-
lisher I had the responsibility of converting our family business
from letter press to offset. I must tell you that that took an awful
lot of struggle and thought on our part and it took a great deal of
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money. It also had some drawbacks to it at the time, but it proved
ultimately to be a great advantage.

There are some fundamental problems from that experience that
I can tell 'you affect the ability of business to adapt to new technol-
ogies and they are not necessarily problems that the government
can always solve.

The cost of that kind of change in a small business or even in a
large business, is substantial. The automobile industry has recently
been through some of that. Justification for the change and the
time it takes are just some of those fundamental problems.

New technology, such as flexible manufacturing or super conduc-
tivity, may provide lower unit costs, but they are expensive in their
initial investment. They require high initial outlays. The cost of
scrapping existing operable, if suddenly inefficient, equipment is
often difficult for managers to justify. Then there are the costs of
training workers, reorganizing management, and the lengthy in-
stallations periods when there is little or no production.

Accordingly, willingness to make these experiments will depend
on many things—long term confidence in the economy; the cost of
capital; exchange rates; interest rates and inflation rates. All these
things will affect both the supply and the demand for new technol-
ogies. To a very large extent, it will depend on whether managers
have the right analytical tools for making the necessary assess-
ments.

Most observers tell us that justifying the expense of radical
changes in technology and determining payback periods using tra-
ditional accounting methods is a very difficult proposition. It is
very hard, for example, to quantify the benefits of flexibility itself
when one is thinking about putting in a new flexible manufactur-
ing system.

Fortunately the private sector is doing something about this. The
Big Eight accounting firms and the National Association of Ac-
countants are working to develop nationally accepted cost account-
ing standards for various forms of factory automation. It should do
much to hasten the adoption of new manufacturing technologies by
firms of all sizes.

Government too has a role to play. Smaller companies need to be
able to buy automated machines and systems in stages, a few at a
time and build up to an integrated system. They need the flexibil-
ity to buy from different vendors at different times with the assur-
ance that what they buy will work together.

The Corporation for Open Systems in Computers, stimulated by
the Institute for Computer Science and Technology at the National
Bureau of Standards, in response to private manufacturers com-
plaining about computer incompatability made the first steps to
cure the problem of computers that do not talk to each other.

That is just what NBS’s automated manufacturing research facil-
ity is trying to do also. Through a combination of direct appropria-
tions and R & D performed for other agencies, most notably the De-
partment of Defense on a reimbursable basis, some $12.5 million is
now being spent on automated manufacturing research facility re-
search.
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Ultimately NBS hopes to show that it is possible to put together
a manufacturing facility the way you put together a home stereo:
from readily available components of different kinds.

What all this tells us is the introduction of advanced technolo,
will be pulled by demand, that the demand will grow more quickly
as the costs are reduced through standardization. Also, that as
businesses develop the necessary tools to justify making the neces-
sary expenditures, and that as we solve these problems, we should
be in a better position to decide whether the government can make
additional contributions, and if so, what they might be.

One contribution we should not make is to take over the private
sector’s responsibility for performing applied research. The admin-
istration continues to believe that the government should continue
to channel its efforts into basic research.

I particularly disagree with the idea that we can improve the
way we commercialize what we discover by establishing a $40 mil-
lion fund to provide small business and joint research ventures
with seed money to commercialize new scientific discoveries of eco-
nomic value. The theme of that seems to be that we are hampered
only by lack of capital and a lack of ability. Neither is the case.

As to capital I should like to remind the Committee that only
two and a half years ago the Joint Economic Committee of the
House and Senate released a major study on venture capital and
innovation, which concluded that the investment of venture capital
is heavily skewed toward entrepreneurial firms that are trying to
bring a new technology to the market, improve existing technol-
ogies or apply technologies to creating new products and processes.

The study went on to say that the best things that government
could do would be to pursue the kind of sound fiscal and monetary
policies that promote a favorable climate for investment and to
resist the temptation to interfere with and distort the marketplace.

As to the second perceived problem, I disagree with those who
say we are not smart enough to commercialize what we invent.
However I do think we have not always been wise about the way
we have managed what we have invented. The private sector and
the public sector have each made some mistakes.

For too long, the private sector, in an effort to expand into new
markets entered into various business alliances with foreign firms
such as joint ventures, licensing agreement and marketing, manu-
facturing or supply arrangements under which these private ven-
turers gave away precious technology in such fields as consumer
electronics. They literally gave the stuff away.

Many of these firms are either shunning such giveaway arrange-
ments today or demanding technology of equal value in return.
That is very encouraging. It is an illustration of the old Pennsylva-
nia Dutch homily, too soon old, too late smart.

The Federal Government also made some mistakes. For too long
it made it hard for a firm to obtain exclusive rights to inventions
resulting from federally financed research. Companies saw non-ex-
clusive arrangements as far too risky and thousands of government
patents languished on the shelf. Some still languish.

Contractors had little incentive to try to develop practical uses
for their research discoveries. The President’s recent Executive
Order addressed this by affirming the basic principle of contractor
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ownership of federally financed inventions, and by calling for
prompt implementation of the Technology Transfer Act, which
gives generous|incentives to/federal employee inventors. It also en-
courages federal labs to enter into cooperative R & D agreements
with business, schools and state and local governments, and to sell
the exclusive rights to resulting inventions.

It also called for greater attention to be paid to the policies of
other countries before we let them participate in these arrange-
ments. It called for several agencies to establish programs for shar-
ing their technologies with U.S. industries and universities, and di-
rected agency heads to consider establishing basic science and tech-
nology centers at universities in addition to those new ones to be
funded by the National Science Foundation.

Having said that much of our problem is a management one, the
administration agrees that it is appropriate to explore some new
organizational arrangements. A lot can be said for housing NBS,
OPTI, NTIS and the Japanese technical literature program under a
single roof. NBS, for example, has agreed to house the Federal Lab-
oratory Consortium and should be able to work very closely with
OPTI in identifying private sector needs and developing policies for
transferring federally financed technology to it.

NTIS has many years of experience in identifying private sector
needs for technical information, and in licensing federally owned
patents. But we do not agree that a new Under Secretary is appro-
priate. We already have four and may soon get a fifth in the De-
partment of Commerce, the smallest Department of the Federal
Government. A sixth would be too much we think. If we are not
careful there will not be room in our parking lot for anyone below
the level of Under Secretary.

We propose instead that the position of Assistant Secretary for
OPTI be dropped and OPTI report to and be made part of NBS
where it will report to the director, an official who already has the
status of an Assistant Secretary.

In short Mr. Chairman, if there is to be new funding, it should go
to those programs that will do the most good, such as the cold neu-
tron facility for which the President has proposed $6.5 million, and
for which we are getting a lot of calls today because of the develop-
ments in super conductivity. Industry would like to know when it
can use that facility to test the ceramic products that will be neces-
sary to make super conductivity a reality. -

Whatever direction S. 907 takes, we must avoid repeating what
happened in previous years when cuts had to be made in import
and export administration in the Commerce Department, or in the
1990 Decennial Census which will develop all of the retail market
statistics and demographic statistics for the next decade.

Those expenditures were cut back and now we are running ve
hard to catch up for the Decennial Census of 1990. Those were boil;?\,
cut to fund last minute add-ons in the Department. There is simply
no room for trade offs at this point, in the Department of Com-
merce, Mr. Chairman.

Thank you, Mr. Chairman.

Mr. BRowN. I will be happy to try and respond to questions.

The CHAIRMAN. Thank you very much Mr. Secretary. With refer-
ence to the reference you made that the government should resist
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the temptation to distort the market place, Mr. Secretary you and 1
are not in charge. We can not distort it. It has already been distort-
ed. What we are trying to do,in-the real world is play a little catch
up ball and respond to the distorted market.

On one hand they have the socialist or communist system of a
billion Chinese ready to work for 18 cents an hour, and the inter-
national markets moving very fast. You might not have seen it in
your printing business, but we saw it in our textile business long

ago.

Other governments of that kind and others, particularly the Jap-
anese, who have distorted the market place by paying for the re-
search and financing the banks. It is a crime in the United States
for the bank to own a manufacturing entity. 43 percent of all man-
ufacturing in Japan is owned by banks. And they are coming into
America and making sweetheart loans to not only industries, but
to the state of Michigan and many other organizations of that kind
for the financing.

So even though we have a law and we have antitrust, they don't.
You can go right down the line. When they put a product into the
domestic market it is controlled there, and when they finally bring
g. into the international market, it is on a targeted or dumped

asis.

So that is the market I am trying to respond to. Now we can con-
tinue moaning and groaning and tell them to save less and con-
sume more, but I never heard of such a silly approach in my life. If
a Japanese official came over into my office and asked me to get
the American people to save less and spend more, we would prob-
ablykrun him out of the office. That is not working and will not
work.

I am not bashing Japan, I admire their success. They have come
from the vanquished to become the victor. And in 40 years they
have achieved a per capita income of $18,000; you and I only have
$17,700. So what they did has worked, has succeeded. I used to talk
about how of the five largest banks three were Japanese. Now it is
six out of six. They have 25 percent of financial ﬁoldings. That is
the market.

So we sit here with blinders on that we are in charge and we
have the market, and what might happen with this little bill de-
signed to distort it. The intent of this bill is that at best we might
catch up and get into the swim and be able to survive. In reality,
you do not have to worry about distorting the market, it is distort-
ed. And there is not going to be change with political implorements
about saving less and spending more, and flagellating over $300
million Japan sells here when we have only a $120 billion share of
the Japanese market.

They react the administration for Silicon Valley, but not for
Horse Creek Valley.

So we know from our hard experience in the market place that is
fairly well fixed. It is dynamic, and the Europeans have followed
on. What we must do as best we can is try to get on this fast track.
It is not a lack of capital to do the research. It is a lack of many,
many other things.

I have worked with the Bureau of Standards. I saw General Elec-
tric come in one day ten years ago, the government had asked for
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bids for housing at Vandenburg and they won. At that time it was
$17,000 for a three bedroom home, two and a half baths. They had
all kinds)of/\special roofing; they did not have the copper piping,
but they had the fiberglass and everything else of that kind.

We worked through the Bureau, we tried to break down all the
local zoning laws so that it could be marketed. In the end I can see
Mr. Otto Klimmer walking right through the office with a big old
briefcase headed to Tokyo because he was going there to sell the
technology. He made a deal, and they developed that technology. It
was not that he was not smart enough, he knew how to do it, he
just could not get any American company interested.

So all the houses built in Bahrain and downtown Saudi Arabia
are built with American technology by Japanese workers for Japa-
nese profits. And that is what we have been seeing in all my expe-
rience of 20 years up here. It is not that the Japanese are not
smart enough, rather we put in a bill because we do not think we
are smart enough.

I do not think the politicians in Washington are the ones who
are not smart enough to recognize the facts of life. We hope we can
see some semblance of cooperation here. You are talking about
money, we are willing to pay for it. I will give you a list of reve-
nues. I have eight votes in the budget committee for a $10 a barrel
import fee, and then for further funds, a Value Added Tax.

We will get these revenues. I do not know that we can get it
under this administration, but we need that kind of money to get
rid of the deficit and get rid of the debt and get the government
and people moving in this country.

So I am not worried about the money. Gramm-Rudman-Hollings
calls for revenues. It just says whatever budgets you pay, have
truth in budgeting. You can give it all to the Pentagon and elimi-
nate the domestic side, as long as you pay for it there is no trigger.
Or you can give it all to food stamps and eliminate the Defense De-
partment, as long as there is no trigger.

So Gramm-Rudman-Hollings is not causing all of these things,
we just said just tell the truth. That is all. If you do not tell the
truth then just cut right across the board. Those are the triggers
that are coming into being and I see it with the cities and the
EDA. They are doing away with those programs. We are increasing
funding for SDI and sending the bill to the mayor.

We have done away with revenue sharing, we do away with EDA
we do away with other kinds of programs, such as feeding, housing
and everything else. They are on the grates, and we say let the
market function. So you folks have got to change your attitude the
market is entirely different out there. Qur government is not re-
sponding to the market. We have moved in a similar fashion to
help industry to where agriculture was on account of the interna-
tional forces.

We tried and we will continue to try to maintain that free
market. But like Roosevelt and the days of the Depression, keep
the banks open, close the doors. We in turn are going to have to
raise some barriers to remove them both, and in the meantime get
our government to get these things commercialized. It pays to leave
and commercialize them, then take those profits and get more re-
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search. Yes, in 1987 we are ahead in research, by 1997 we are going
to be behind in research. We are going the way of England.

I appreciate you listening to me. I apologize, but you can see the
questions that I will go through and to be picky, picky, picky. I
know you will stand by your statements. But the statement does
not hold true when it talks about money and the market, and how
we develop programs government’s to answer our problems. This is
a modest, very, very modest endeavor to take something good, and
you have an excellent Bureau of Standards, and really get it out of
the back room and out into the front in participating in our socie-

ty.
yThey have more technology backed up there, it is an amazing
thing to me. We do not do anything about it. We just sit on it.

Mr. BrowN. I would suggest that the AMRF program, Mr. Chair-
man, and also the work done in the Corporation for Open Systems
are both an indication that we have done something more than
leave it in the back room.

I would also like to point out that the expenditures of the Na-
tional Bureau of Standards, about half come from direct Congres-
sional appropriations.

For the rest, the Bureau of Standards has gone out and hustled
in the government community and in the private sector. And there
is some merit in that. We do not want it to become entirely a job
shop, but in fact the Bureau of Standards has gotten support from
the private sector and other elements of government because that
keeps them responsive to the things that other agencies and the -
private sector are interested in.

I guess our only real difference here is that I am not sure that
there are people smart enough in the Federal Government to select
the winners and losers.

The CHAIRMAN. We are selecting technology that comes along.

Be that as it may. Senator Rockefeller?

Senator RoCKEFELLER. Yes, thank you, Mr. Chairman.

Bud, following a little bit on what the Chairman said, I am an
enormous advocate of the Bureau of Standards, for a lot of reasons
which I have described, and a lot more which I will describe in the
months and years to come.

But part of this business of commitment comes down to funding.
And they have been on a flat curve, or a flat line, for a long time.
About $120 million for a long period of time; about $122 million in
fiscal 1987.

Now, they have some increase this year. But on the other hand,
Senator Hollings legislation would call for some specified substan-
tial increases, $44 million or so.

The National Science Foundation, which is also extremely impor-
tant and very interesting, got doubled by the President this year.

Now if you go to the National Bureau of Standards which was
founded by McKinley in 1901, the whole purpose of the place is to
take an invention and turn it into manufactured processing. That
is what is carved into the marble in the front hall.

Which strikes me as the largest problem we have, as described
by Chairman Hollings, in our society today; at least in our Ameri-
can society.
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I wondered, well, one, it is a little bit late for the question, but I
wondered why not bring NBS up together with the National Sci-
ence Foundation?,l-agree-it s obscure. But it is incredible in what
it is doing.

And I have discovered there are not that many people that go
out there to visit; that is not that many politicians go out there to
visit. Maybe because it is called the National Bureau of Standards,
which is also cured by Chairman Hollings legislation.

But why the flat funding all these years? And why not do with it
financially what is being done with the National Science Founda-
tion? And why resist more money, if you are, that comes through
the Hollings amendment here?

Mr. BrowN. Well, first, let me submit for the record, if I may,
the history of the funding of the National Bureau of Standards
since about 1974, when the Presidential proposal was $60.751 mil-
lion, and the Congress appropropriated $59.751 million.

And I think if you look at that list, our proposal for the current
fiscal year, that is 1988, the budget that is under consideration
now, is $138.625 million.

[The following information was subsequently received for the
record:]
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1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973

Reflects a comparative transfer to the Environmental Sciences
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DEPARTMENT OF COMMERCE

Resgarch

Presidential

7,617,000
8,000,000
8,163,500
9,000,000

11,798,094

12,823,000

17,500,000

20,553,000

28,950,000

30,700,000

33,250,000

35,843,000

29,982,000

31,452,000

38,077,000

37,635,000

19,608,000

45,745,000

46,937,000

74,504,000

4/

OF STANDARDS
Services (thru 1987)

Submissjion

Appropriation

6,000,000
6,250,000
7,413,500
8,750,000
9,726,344
12,454,900
17,250,000
19,753,000
23,500,000
28,165,000
28,700,000
30,843,000
27,417,000 1/
29,917,000
31,375,000
34,995,000
38,887,700 2/
43,524,000 3
46,665,000 2
55,985,000 &/

Administration of $5,543,000 and excludes NTIS.

Includes 1970 pay increase supplemental #1 request ($2,187,000)

and 1970 supplemental #2 ($845,700).

Reflects comparative transfer to '""Research, Enginearing, Analysis

and Technical Services, "Office of Telecommunications, DoC
($61,000), and includes pay raisa.

Includes 1971 pay increase supplemental of $2,760 000.

Includes 1972 pay increase supplemental of $1,040,000.

In FY 1973 $69,359,000 was appropriated, including an increase of

$10,812,000 for ETIP. OMB deferred $5,612,000 for eventual use

through FY 1977 and rescinded $7,762,000 appropriated for
expansion programs.
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NBS Histoxicsl Budget Summery

PY 1974 60,751,000 59,751,000 2/
FY 1075 65,036,000 60,634,000 8
FY 1976 62,455,000 61,691,000 2/
FY 1977 68,905,000 68,905,000 19/
FY 1978 74,812,000 74,785,000 11/
FY 1979 99,074,000 89,129,000 lZ/
FY 1980 99,115,000 95,209,000 13/
PY 1981 102,869,000 14/ 104,095,000 13/
FY 1982 126,606,000 120,278,000 16/
FY 1983 104,362,000 120,591,000 A2/
FY 1984 98,700,000 120,618,000 18/
FY 1985 126,062,000 123,485,000 19/
FY 1986 120,001,000 123,985,000

FY 1987 123,953,000 122,000,000

FY 1088 138,625,000

Includes pay increase supplamantal of $3,002,000.

Includes pay increase supplemental of $1,480,000 and appliance
labeling and effictancy supplamental of $1,000,000 (appropria-
tion level only).

Includes pay increase of $1,667,000.
Includes pay increase of $2,700,000.
Includes pay increase of $3,632,000 and refined oil

supplemental of $900,000.
Includes pay increase supplemental of $2,585,000.
Includes pay lncrease supplemental of $2,626,000.

This is amended Congressional request. Original requast was
$107,869,000. - Reduction of $5M was for basic research.

Includes pay increase supplemental of $2,850,000 and rescission
amount of -$1,188,000,

Continuing resolution level.

Continuing resolution of Septembar 30, 1983 reflecting an increase
of $1,649,000 for Robotics. Includes pay increase supplamental of
$2,730,000.

Includes program supplemental of $2,900,000 for computer and
$2,000,000 for telephones. Original appropriation was $115,718.

Of this amount $1,019 is proposed for rascission and $201 for
deferral. Rescission enacted at $500K., -

NOTE: Plant and facilities appropriation merged with STRS
appropriation in FY 1974,
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Senator RocKEFELLER. But only three of that is for an increase in
programming.

Mr. BrRown: I think-that-is\not correct. Let me look at the effort.
Some of it is increased program. Some of it is for the cold neutron
reactor.

Let me find my budget figures here.

Senator RoOCKEFELLER. I guess my point is that there is this inter-
esting series in the Washington Post about superconductivity. It is
very interesting to me, Mr. Chairman, that 20 of those CEOs
around the country that look at these things are saying, well, this
is all terrific, but we are not going to be able to compete with the
Japanese.

We are at the threshhold of these incredible discoveries, but we
are not going to be able to use it. In the article this morning a Mr.
Home, who is an innovator and a discoverer, is more pessimistic
than that—kind of wonders what it is all about.

And it just draws to me the importance of a place like the Na-
tional Bureau of Standards or efforts like it wherein invention is
turned into productivity and process on the factory floor.

And I only see $3 million in new programs for NBS for this
coming year, and I recognize it is too late for the President to
change his budget. But it is not too late for the Hollings amend-
ment to be accepted, and to increase their mandate.

Mr. BRowN. Mr. Chairman, I am going to have to submit for you
the current budget figures. I thought I had them here, but I do not
seem to be able to turn to them, and what I am given is not—

Senator RockereLLER. You have—there is a total new proposed
program changes of $2,928,000.

Mr. BRowN. Our budget this year is an increase over last year of
about $14 million.

Senator RoCKEFELLER. That is correct, of which—well, we will
not go over that again.

[The following information was subsequently received for the
record:]
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SUMMARY OF FY 1988 NBS BUDGET REQUEST

Budget Perm.
Ros. EE
($K)

FY 1987 APPIOPILBELON. .. unnreeteennnttte e et ettt aeeeeninreeenaniaens $122,000 1,605 1,733
Budget
Page EX_1988 Proposed Changes: Budget Subactivity

to Base and Built-in Ch

NBS-11 1987 pay increase & related costs Various +1,780
NBS-11 1987 Federal Eaployees’' Retirement System Various +4,661
NBS-11 Other Increases Various +7,6018/ +8 +25
NBS-11 Other Decreases Various =345 =35 =39

Subtotal +13,697 -27 .14

Program Incresses:

. NBS-21 Process Control & Qual. Assurance Meas. Res. and Stds. +3,550 +36 +27
NBS-23 Computerized Reference Data Meas. Res. and Stds. +500 +9 +6
NBS-29 High Performance Composites Matls. Science and Eng. +1,500 +12 +6
NBS-36 Lightwave Meas. Technology Eng. Meas. and Stds. +500 +6 +3
NBS-38 Bioprocess Engineering Eng. Meas. and Stds. =150 8 *

Subtotal +6,800 +71 +46
Program Decreases:
NBS-41 Fire and Building Safety Research Eng. Meas. and Stds. -3,872 -49 -53
Total, Proposed Program Changes +2,928 +22 -7
Net, All Changes +16,625 5 -21
FY 1988 Request 138,625 1,600 1,712

1/ Major components include:

Asbestos and PCB Safety Modifications to NBS Facilities $2,880
Cold Neutron Research Facility 2,000
Equipment depreciation 1,140
Other Cost of Living Increases 1,581

Total 7,601

Mr. BRowN. Beg your pardon, it’s over $16 million above what
we spent last year, about $14.5 million, $14.7 million over the re-
quest that we made the previous year.

In that program, there are increases in several of the specific dis-
ciplines that are under study at the Bureau. The figures that I
have are, ceramics, about $1.5 million; biotechnology, about three-
fourths of a million; light wave metrology, $500 million; computa-
tional data, $500 million.

And we are going to spend also, the Congress willing, $2 million
for the cold neutron reactor, which will give us a lot of capacity
once it is completed.

It has been delayed now a couple of years, not by a failure to re-
?uest it, but by the failure of the Congress to appropriate the funds
or it.

The opportunity to get into the field of ceramics, and into a lot of
surfaces technology that will have application in composites and
other industries, other new technological areas.

Senator ROCKEFELLER. I agree with you. The cold neutron thing
is going to be enormously effective, not only for that, but for—for
what you mentioned—but for steel and for a lot of other——

Mr. BrRowN. It will be. And it has been requested now for three
years in a row. And last year is the first year we had any headway.

Senator RockerFeELLER. Well, you and I disagree on figures. I still
put to you the fundamental philosophical question of the National
Science Foundation with the catchy name gets double—got double
the budget. And I am all for it. It is Tremendously important; it
has been an excellent step by the President.



97

But what we are suggesting here is that the National Bureau of
Standards, or the National Bureau of Technology, attacks the fun-
damental national problem. We are not short of discoveries; we are
short of process.

And that is where so much of it can be done. Perhaps we could
have a colloquy on this through letters in more detail.

Mr. BRowN. Well, I think the distinction ought to be drawn is
that the work of the National Bureau of Standards, historically,
has not been to be in the basic research areas that the National
Science Foundation undertakes.

The work of the National Bureau of Standards has been to do re-
search in the setting of standards for other scientists to build on,
including those in the National Science Foundation as well as
those in the private sector, and other parts of the Federal Govern-
ment, where an immense amount of basic research is being done,
some of it in my old congressional district at Wright Paterson Air
Force base by the Defense Department.

Some of that never sees the light of day, unfortunately. Those
standards for that kind of research are what the National Bureau
of Standards does.

We do not have the assignment, historically, to get into the area
of pure research for the fun of the research.

enator ROCKEFELLER. Mr. Secretary, I totally understand that. I
understand it is a different kind of transitional research——

Mr. BRowN. Well, for that reason—if I may go ahead—for that
reason, then, what we are doing is not a lot of research in super-
conductivity. Somebody else is doing that research.

But when it comes to the standard by which the work in super-
condt;lctivity is done, we are the ones who get into that kind of re-
search.

Senator RoCKEFELLER. Right. And that is why I am not talking
about research. I am asking you about budget. The thrust of my
question was budget. How much research they do is one thing.

Budget is how much is recommended and how much they get. I
am saying, they are not getting very much.

Mr. BRowN. Well, considering what we spend——

Senator ROCKEFELLER. I might say something else. You indicated
Wright Patterson Air Force base. It would be my instinct—you are
quite correct when you say that somewhat less than half their
budget comes from the government, that is, from the appropriation
process directly.

A lot of it comes from private sources, and a lot of it comes from
other government agencies, one of which is defense. But I am not
entirely convinced if they had their way out there that they would
do—I think thei; have to depend on Defense some, but I am not
sure they feel they get the return in terms of the purpose of the
National Bureau of Standards for their Defense dollars.

I am not sure they would choose that way if they really had
their free choice on the matter. Do you read what I am saying?

Mr. BrowN. I have lost who the “they” is.

Senator RockerFELLER. Well, they being the National Bureau of
Standards. They do get money from the Department of Defense. 1
am not entirely convinced that they would pursue that money if
they had more money from us that they could pursue for their real

77-229 0 - 87
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purpose, which is shifting invention in floor and manufacturing
process.

Mr. BRowN. As I said, I think we can go too far in making the
Bureau of'Standards'into 'a'job shop, but there is certainly merit in
having a live contact. Money is the blood of that relationship with
the private sector and with the public sector when it comes to get-
ting into the studying of standards that are appropriate to the kind
of research.

As you know, it is not our only relationship with the private
sector. This year we will have some 200 associates at the Bureau of
Standards from private companies around the country who donate
literally a year of time to be brought up to date on what the
Bureau of Standards is doing. '

And the synergism of that is that we benefit from—that is, we in
the Bureau of Standards benefit from the people from the private
Sﬁctor coming in and telling us what is going on, if you will, out
there.

The point I would make to you is that through presidential re-
quest for budget, we have moved in the 15 years from 1974 to 1988,
from $61 million to almost $139 million.

We have had not every year the support of the Congress in that
increase; and some years the Congress has given us more.

So I do not think it can be ascribed to the administration, wheth-
er we are talking about a Republican or a Democratic administra-
tion, nor necessarily to the Congress, that the Bureau of Standards
budget has not increased a little faster.

On the other hand, it has continued to increase by the work we
have done in going out and getting our own funds to get some of
this work done.

Senator RockereLLER. And I understand that. I would like to
bring this line of questioning to a close, because we appear to be
talking in two different directions.

In 1982, the budget was $120 million; in 1988—1987, fiscal 1987,
the budget was $122 million.

That is not what you would call a dramatic curve?

Mr. BrRowN. No, it is not. But in 1982, the administration asked
for $126.6, and got from the Congress $120.278. So we do get differ-
ences of opinion about this.

Senator RockErFeLLER. We will get to that at another time, Mr.
Secretary.

I would like to ask you another question if I might. You are
aware, I think, that Congressman Boland and Congressman McKay
are looking at a bill that would establish an office of extension
services within the National Bureau of Standards, or you may be
aware of that; I am not sure.

And this office of extension services would assist state programs
that work directly with companies to promote the use of state-of-
the-art technology.

Now, it is a three-year pilot program. Its price tag is $16 million.
It helps states to do technology transfer activities. The goal of the
bill would be to provide states with a way to tap into the pool of
Federal expertise in science and technology.

I do not know if you have had a chance to look at that. But if
you have, I would be interested in your opinions. For instance, I
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gave an example in my opening comments about a small company
i)ut in Silicon Valley which has come in and been helped enormous-
y.

Wguld you comment on this technology extension service con-
cept?

M‘li‘ BrowN. I have not looked at the legislation that you have in
mind.

Senator RoCKEFELLER. If I send it to you, would you be willing to
comment on it?

Mr. BrRowN. I certainly will. I did not understand it to be the
subject of the hearing today, but let me just say that we have two
areas beyond the National Bureau of Standards, that do an out-
reach kind of effort.

One is the National Technical Informatlon Service, the subject of
this bill as you know, which does have as its focal point taking
technical information developed by the Federal Government in the
Commerce Department and other areas, and trymg to make that
available to the private sector.

I guess that we are careful about using this word now but we are
trying to change NTIS into a commercial operation, which will
have a good deal more market emphasis to it than the Federal
Government seems to be able to give to it.

We have, also, in the work that OPTI does, trying to translate
some of the programs that are accomplished at the National
Burelau of Standards into use in the private sector. AMRF is an ex-
ample.

And of course, we have not been without some success in AMRF
and our computer-integration services in the Bureau of Standards.
We do some outreach as it is now, under the way the Department
is currently organized.

Senator RockeErFeLLER. And I understand and appreciate your de-
fense of what National Bureau of Standards is doing. Mr. Secre-
tary, I would just be interested, when I send this legislation, how
you might respond to it.

And I thank you Chair.

The CHAIRMAN. I thank you, Senator.

Senator McCain.

Senator McCaIN. Thank you, Mr. Chairman.

Mr. Secretary, thank you for being here today. -

Mr. Secretary, do we agree that the Umted States continues. to
lag further and further behind as far as technology competitiveness
is concerned?

Mr. BRowN. Well, I think the question being raised by this hear-
ing is whether or not we do the job in transferring the technology
that we develop in the United States into a——

Senator McCAIN. Marketing and mass production.

Mr. BRowN. Yes, into a product or a process. Now, the fact is
that we are doing a great deal in the area of research and develop-
ment. We are the leading research country in the world.

And much of that is done by the Federal Government.

Senator McCaiN. I think we are in agreement on that.

Are we in agreement that we are lagging further and further
behind in our ability to turn what we have been able to achieve in
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the area of pure research into an economic advantage and trade
advantage throughout the world?

Mr. Brown!; A ot of people have reached that conclusion. I am
n;)t hsure that I could prove it. But there is some public discussion
of that.

Senator McCaIN. Well, then, is that your personal opinion also,
that we are lagging further and further behind?

Mr. BRowN. I do not know that we are. If one looks at the pat-
ents granted in the United States, we have a continuing increase in
the number of patents every year. We run the Patent Office also.

Senator McCaIN. Well, let me ask you, then, what do you view as
the proper role of government to play? It was dpointed out by Sena-
tor Bumpers that we have devoted billions of dollars to research in
agriculture areas, in other areas of this country’s economic base,
but yet, when it comes to technology, we seem to have an extreme
reluctance to make any significant investments, particularly in the
area of cooperation between business and government.

It appears from your testimony you reject Senator Hollings’ leg-
islation, speaking for the administration. What would you view
as——

Mr. Brown. I think what we have rejected in the proposal that
Senator Hollings made, if I may say, Senator, because I do not
want to leave the wrong impression here, is grant programs be-
cause I do not think anyone in the government is smart enough to
make those decisions effectively as to who should get grants for
what kind of programs. That bothers me.

But in terms of the reorganization, to focus the efforts of the Na-
tional Bureau of Standards in this regard, I do not think we have
rejected it.

Senator McCaiN. Well, there are five major areas of the bill, as I
have been informed and in my reading of the bill.

One is increased funding for the National Bureau of Standards.

The other is regional centers for demonstrating manufacturing
systems.

Another is reorganization of the Department of Commerce.

Another is grant programs for small businesses and cooperative
research ventures.

And the last one is government buy-lease back program.

There are other provisions, but I understand——

Mr. BRowN. Those are three grant programs, one reorganization
which we say has considerable merit. And the other one is the
funding question, which if you can find the money in the budget
outside the Department of Commerce in an appropriate area, we—

Senator McCaIN. Let me pause. I am not sure I understand. Of
the five major provisions, you would support how many?

Mr. BRowN. Two.

Senator McCAIN. Which are the grant programs for small busi-
nesses?

Mr. BrRowN. No.

Senator McCaIN. Which are the two that you——

Mr. BRowN. The three grants we do not support. We can support
the reorganization. And if you find additional funds for additional
programs, we may in fact in the 1989 budget be asking for addition-
al programs, because we did last year.
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But we know that that money has to come from someplace, ac-
cording to the Gramm-Rudman-Hollings legislation, and we are
sure that it cannot ,come out, of the Census Bureau. We are sure it
cannot come out of the International Trade Administration. And
we do not see anyplace out of the Commerce Department that it
can come from.

Senator McCaIN. Well, let me say, Mr. Secretary, I do not think I
either understood or you have not been forthcoming in response to
the question.

If you only support a relatively insignificant part of this legisla-
tion, and you agree that the United States—or it is certainly the
body of opinion that the United States is lagging further and fur-
ther behind in technology competitiveness, I think it is incumbent
upon you as a spokesperson for the administration, and anyone
else, to come up with some ideas as to how we can improve our po-
sition.

I think it is very clear to most of us that we do lag further and
further behind. And I would like to see some activity, including
perhaps a definition of the role of the government in this very im-
portant challenge.

Perhaps you do not agree with Senator Hollings version of what
the role of government should be. But I think at least the adminis-
tration should have an alternative.

Thank you, Mr. Chairman.

Mr. BRowN. The general comment on being further and further
behigd in technology competitiveness I am afraid I do not under-
stand.

If you mean we do not do sufficient research, then look at the
President’s competitiveness program.

Senator McCaiN. I thought we just went through that. We were
talking about what we develop out of pure research in this country
and 3urning it into a way of making this country economically
sound.

And that is, by taking the technology which is developed in the
laboratories—numerous examples have been cited here—and con-
verting them into mass production, which then gives us a signifi-
cant share of the market.

That has not happened in robotics. That has not happened in a
wide variety of areas of high technology which the United States
invented, and then it was taken by particularly Japanese and other
trading competitors of ours.

I think that is pretty clear.

Mr. BRowN. What you cite is certainly true in some areas. I do
not think it is true in all areas.

Senator McCAIN. It seems to me, if that is the case, then govern-
ment and the administration should come up with some proposals,
anyway, as to how we can rectify this imbalance.

And perhaps, if the Chairman’s proposal is not adequate, you
and the administration could come up with some other ideas. That
is my point here.

The CHAIRMAN. Senator Danforth.

Senator DANFORTH. If I were a gremlin trying to figure out what
I could do to make America less competitive, here is what I would
do.
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The first thing I would do is to look at our tax laws and try to
make a list of everything in the tax laws that had to do with in-
creasing, our, research- capability, and then I would proceed to
either cut back on those things or repeal them. I would cut back,
reduce the research and development tax credit and sunset it.

I would look at our great universities, the research universities,
and I would put caps on how much they could borrow to build their
laboratories and buy equipment. I would tax scholarships and fel-
lowships, because we do not want to produce teachers.

I would remove the deductibility for interest for student loans. I
w;))luld make gifts of appreciated property to our universities tax-
able.

And then when I went through the list of everything in the tax
code that dealt with research and new technology, then I would
look at our spending programs, and I think I would start with edu-
cation. And I would discover how much we are doing for education,
and then I would really whack it on the budget. I would cut it by
25, 30 percent.

Then after I did that, I think that I would be on the lookout for
any ideas that might crop up in Congress for increasing competi-
tiveness. And I would have a team of Cabinet level or sub-Cabinet
level people, very articulate, primed to show up at the relevant
committees and bash the ideas.

That is what I would do if I were a gremlin. Are there gremlins
loose in the administration?

Mr. BRowN. Not that I am aware of. Are there gremlins loose in
the Congress?

One of the things that I would do is have a $200 billion deficit
that would give this country a higher cost of capital than any other
technological society in the world. And that is one of the problems
that we face. The capital here costs a great deal more than it does
anyplace else.

nator DANFORTH. What we do not want to do, of course, is to
have a tax code that raises enough to pay for spending. What we
do not want is a—— _
bi ll;/Ir. BrowN. Like you, Mr. Danforth, I did not vote for that tax
i

Senator DANFORTH. No, no, no. I am the questioner.

And what we do not want is a tax code that promotes investment
and savings and education, but rather one that promotes instanta-
neous gratification and consumption.

On the spending side, of course, we do not want to make any un-
popular decisions. We do not want to cut entitlement programs.
What we want to do is to cut things like education.

And I know you are not here to carry the brief for everything
the government has done. I am not just blaming the administra-
tion. I am blaming us. I thought the tax bill was a disaster.

But obviously, that does not have anything to do with what we
are here for today. But I really think that we, all of us, the admin-
istration, Congress, we have created this wonderful word, competi-
tiveness, or used it. Senator Bradley calls it the “C” word.

We have used this wonderful word competitiveness and put out
all our press releases for what we are doing for competitiveness.
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But in matters of spending and in matters of taxing, we are doing
everything exactly wrong.

And I wonder, if=I mean, does anybody in the Administration—
maybe there is some Cabinet group or an economic policy council
or something that looks at this sort of thing systematically. But
does anybody really sit down and say, what are we doing to educa-
tion, what are we doing to the future of America?

Or are all the decisions made on an ad hoc basis?

Mr. BrRowN. They are not all made on an ad hoc basis. The Cabi-
net councils do discuss precisely the questions you have raised, and
it is out of that process that came at least the program that the
President submitted to Congress for competitiveness this year.

If I may, I do not know whether I have an opportunity now to
respond to everything that you have said up to this point. If there
is a question? I will be glad to try to respond to it.

But let me say, as I started to say, that I like you did not vote in
favor of the tax bill that was just passed by the Congress. I was not
here. You were, and as I understand were opposed to it.

Senator DANFORTH. I made a two hour speech against it and got
22 people agreeing with me. It was not a very good speech.

Mr. BRowN. I have made a lot of those speeches, too, Senator.

The tax bill that was passed, however, in 1981 did stimulate or at
least was part of what stimulated the heaviest investment in im-
provement in plant and equipment that this country has seen
except for the period at the end of World War Two, when we were
converting from wartime to peacetime.

And in 1983, 1984, and 1985, we had substantial investment in
this country, and I think we are still benefiting from it to the
extent that we are not utilizing fully all the capacity that we built.
It is very difficult for me to answer a question like Senator McCain
gave me in general terms, because in some areas we are doing very
well and our productivity has improved, and in some areas we are
not doing very well and our productivity is suffering.

Some of the technologies are moving and some are not. I sat in
on an Economic Policy Council meeting the other day that consid-
ered the whole question of superconductivity and how we should
address that problem. I am not at liberty to discuss it here, but
those items are discussed and the administration does give some
consideration to them.

Senator DANFORTH. Good.

Thank you, Mr. Chairman.

The CHAIRMAN. Mr. Secretary, we appreciate, the committee ap-
preciates you and your associates and your appearance here this
afternoon. '

We will leave the record open if the other members have some
additional questions.

Mr. BrRowN. I will be happy to answer any questions that you
can give me, Mr. Chairman.

The CHAIRMAN. Very good. Thank you very much.

We have an important panel.

[The statement follows:]
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STATEMENT OF HON. CLARANCE J. BROWN, DEPUTY SECRETARY, DEPARTMENT OF
COMMERCE

Mr. Chairman and members of the Committee, I am very pleased to be here today
to present the'Administration’s views on S. 907, the “Technology Competitiveness
Act of 1987.” This bill raises some very important questions about:

One, the ability of American industry to compete as the world becomes increas-
ingly characterized by swift capital flows, new technologies making old industries
obsolete, worldwide marketing, fungible labor, and advanced automated manufac-
turing technology.

Two, the inhibitions which slow American industry’s response in translating the
discoveries of scientific research into new, commercially viable processes and prod-
ucts.

Three, the extent to which the United States Government itself understands the
relative importance of these issues and is capable of doing anything about them.

S. 907 would address these problems several ways:

First, it would give NBS a new mission—that of conducting the necessary generic
research for developing new basic technology. This would appear to broaden the Bu-
reau’s mission beyond establishing standards, a mission which enables it to make
many contributions toward improving quality control, modernizing manufacturing
processes, and ensuring product reliability, manufacturability, functionality and
cost-effectiveness. As such, NBS would become the National Institute of Technology,
while retaining its historic standards setting role for the rationalization of research
activity and for quality and technical conformity.

Second, it authorizes additional funds for NBS’ important programs in such areas
as automated manufacturing research, process control and quality assurance, com-
puterized data bases, fiber optics and related light wave technology, and bioprocess
engineering. These, together with other targeted increases, would give NBS some
$27.4 million more than the President requested.

Third, it would establish expensive new spending programs. $120 million would be
made available over the next three fiscal years to establish regional centers for
transferring the manufacturing technology and techniques developed at the Insti-
tute to the private sector. Another $50 million would be made available to purchase
flexible manufacturing systems and other advanced automated manufacturing
equipment which would be leased back to small manufacturing firms. And $40 mil-
lion more would go toward establishing a fund to help small businesses and joint
research ventures commercialize new scientific discoveries.

Fourth, it would reorganize the Department of Commerce with a view toward
strengthening its ability to carry out its new, as well as its existing, scientific and
technological responsibilities. Specifically, NBS, the Office of Productivity, Technolo-
gy and Innovation, the National Technical Information Service, and the Japanese
Technical Literature Program would be merged into a new Productivity and Tech-
nology Administration.

To determine whether this is a sensible approach, we have to answer some funda-
mental questions: How important is advanced automated manufacturing technolo-
gy? What are the principal impediments to its widespread adoption, particularly by
small business? What is being done to remove these impediments? Are these the
kinds of impediments that can be addressed by legislation, public tax dollars, or fed-
eral administrative actions?

There is no question but that advanced computer-driven automated manufactur-
ing technology will be essential if American industry is to meet the competitive
challenges of the next century. But it would be a mistake to think it is the answer
to all our competitive problems or that other technological developments are less
deserving of our attention. We have all read the news reports of exciting new devel-
opments in superconductivity by the private sector which will affect every aspect of
our lives—how we live, travel, spend our spare time and how we manufacture the
products we use and sell. It will open up possibilities that were dismissed as fanciful
only a short time ago. Other new technological breakthroughs may be only an ex-
periment away. .

This is not to suggest that flexible manufacturing technqlogy, which is a principal
focus of S. 907, is not important. It gives manufacturers increased flexibility in
changing product designs and responding to market uncertainties. It can increase
machine utilization, reduce work-in-process inventory, reduce the number of ma-
chines needed, increase worker productivity, improve quality control and take up
less floor space.

Such efficiency benefits are substantial. Controlling by computer the way parts
are routed, tools are changed, workpieces are loaded and unloaded, and the way the
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manufacturing process is inspected and monitored will improve productivity. In the
long run, that means more jobs and a better standard of living.

Although many think, of advanced manufacturing technology as something that
only affects big'business, such-as 'the' auto industry, S. 907 recognizes its potential
for smaller firms. For example, on a worldwide basis, some 75% of all metalworking
is done in batch production and most of that is done in batches of fewer than 50
parts. Batch production in small quantities is not economically feasible with conven-
tional automated production facilities because of high retooling and set-up costs.
Flexible systems are particularly suited for giving the mid-volume producer of a
family of related parts effective control over the manufacturing process.

So, if new processes such as automated manufacturing technology holds this
promise, why hasn’t adoption been more widespread? There are several problems
but the principal ones revolve around cost, justification, time and the absence of
standardization. These are not the kinds of problems that can readily be addressed
through legislation. However, they are being actively addressed.

The problems of cost, justification and time are intertwined. New technologies
such as flexible manufacturing or superconductivity may provide lower unit costs,
but they are expensive and require high initial outlays, especially if the complete
replacement of existing equipment is required. These expenses go beyond mere
equipment, however. A firm must also consider the large in-house costs of training
workers, reorganizing management, and lengthy installation periods when there is
little or no production.

Because it is a major investment with a relatively long payback period, much de-
pends on the confidence of the business community in the health of the economy—a
confidence that depends in large part on perception of the Government’s willingness
to reduce spending. Also, the cost of capital, the exchange rate, interest rates and
inflation rates affect both the supply and demand for these technologies. And, as
noted, the cost of scrapping existing operable, if inefficient, manufacturing equip-
ment is sometimes difficult for manufacturers to justify.

Most observers tell us that justifying the expense of radical technological changes
and determining payback periods using traditional accounting methods is very diffi-
cult. Standardized appraisal techniques, such as return on investment or discounted
cash flow are useful for conventional equipment, but the benefits of new technol-
ogies are much harder to quantify.

This is not a problem that can be solved for industry by NBS or other federal
agencies. For this reason, we are very pleased that the National Association of Ac-
countants and the Big Eight Accounting Firms are working to develop, within two
years, nationally accepted cost accounting standards for flexible manufacturing sys-
tems and other forms of factory automation. This is an important initiative and
s}floallllld do much to hasten the adoption of new manufacturing technologies by firms
ol sizes.

Significant strides are also being made to achieve standardization. Many compo-
nents go into a flexible manufacturing system, including machine tools, material
handling systems, robots, computer-aided manufacturing systems software, as well
as inspection and other equipment.

How well we get these computers, robots, and machine tools from different manu-
facturers to communicate and work together in an integrated system is vital if we
hope to achieve the fully automated factory. I can’t underscore this enough. As
American Machinist recently put it:

“Smaller companies need to be able to buy automated machines and systems in
stages, one or two machines at a time, and build up to an integrated system. They
need the flexibility to buy from different vendors at different times with the assur-
ance that the machines they buy will work together properly without expensive,
custom-designed interfaces.”

It is precisely that on which NBS’s Automated Manufacturing Research Facility
has concentrated its efforts. Its contribution cannot be overemphasized. As some
people out at NBS are wont to say with a great deal of accuracy, the Government is
trying to show that it is possible to put together a manufacturing facility the same
way you put together a home stereo, from readily available components. It demon-
strates clearly that NBS has come a long way from its days as a “weights and meas-
ures”’ agency and has an enormously important role to play in solving the practical
problems faced by American industry in trying to modernize and become more com-
petitive.

Although the Government’s support for the AMRF activity has been generous, its
support comes largely from R&D contracted by other federal agencies or private
firms on a reimbursable basis—well beyond its Congressional appropriation. You
cannot look just at the numbers in the NBS budget alone to get a true picture of the
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Bureau’s commitment to a particular project. In 1979, Congress gave NBS $800,000
to get the AMRF started; in 1987 it gave us only $300,000. A reduced commitment
by NBS? Of course not. Total AMRF funding grew to $12.5 million because other
agencies particularly ' DOD, were so interested in it that they contracted for $12.2
million in AMRF research.

Private sector involvement has also been substantial. Over the past five years, be-
tween $4 million and $5 million of the cost of the AMRF has been borne by the
private sector. An additional $1 million has been spent on research associates on the
project at the Bureau.

In other words, at a time when so many programs have had to face severe cut-
backs, the Bureau’s commitment to the AMRF has soared more than fifteen-fold.

What does all this imply for S. 907 from the standpoint of the Government’s role
in promoting the development and adoption of new technologies?

First, the introduction of advanced automated technology and other technologies
into factories will take place but the process in the U.S., Japan, Italy, West Germa-
ny or any other major industrial nation will be demand-pull. Unless businesses be-
lieve they can justify the costs, and the costs themselves are realistic, the demand
just will not be there. Simply stated you can’t push a string.

Second, none of us wants to see the United States left behmd but the market for
advanced technology will grow more quickly if we make progress in solving some of
the problems discussed earlier such as reducing costs through standardization and
overcoming the difficulty companies face in justifying the necessary expenditures.

Three, the Government clearly recognizes the importance of advanced technology
and, given the need to reduce spending and to meet other important national policy
objectives, has tried to use the resources available in the most efficient manner. As
we solve the most immediate problems of standardization and justification, we
should be in a much better position to decide whether the Government could make
additional contributions and, if so, what they might be. One contribution it should
not make, however, is to take over the private sector’s responsibility for conducting
applied research. The Administration believes that the Government should continue
to channel its efforts into basic research.

I do not agree that the way to address the question of whether the U.S. successful-
ly commercializes what it invents is by financing a $40 million program to provide
small businesses and joint research ventures with seed money to commercialize new
scientific discoveries of economic and competitive value.

In effect, S. 907 reflects the view that a lack of capital and a lack of ability to
appreciate the commercial applications of developments in basic science prevent us
from successfully commercializing what we produce i m the laboratory.

The Congress itself considered the question of adequate funding two-and-a-half
years ago when its Joint Economic Committee releasZﬁ a survey entitled “Venture
Capital and Innovation” prepared for it by Dr. Robert Premus. It concluded:

One, that the investment of venture capital firms is hez':ml{l skewed toward entre-
preneurial companies that are struggling to bring a new technology to market, im-
prove existing technol inherent in existing products or applying technology to
the creation of new products and services.

Two, that the best thing the Government could do to ensure an adequate supply
of venture capital would be to pursue the kind of sound fiscal and monetary policies
that promote a favorable climate for investment, and

Three, that the Government should resist the temptation to interfere with, and
distort, the marketplace. In the JEC's own words in Senate Print 98-288:
“(Glovernments are often tempted to stimulate economic growth, through direct

interventionist methods. Government owned and operated venture capital
firms’ —whlch is what S. 907 creates in substance if not in form—"“are not condoned
in this study.”

As to the second perceived “problem,” I disagree with those who would suggest
that the U.S. is not smart enough to commercialize what it invents. What I do be-
lieve is that we have not always been wise about the way we manage the technology
we develop and that we have given it away carelessly. That is a problem that
pl%gued the private and public sector and, fortunately, both are waking up.

or many years, the private sector, in its effort to expand into new markets, en-
tered into various business alliances with foreign firms, such as joint ventures, li-
censing agreements, and marketing, manufacturing or supply arrangements under
which they gave away precious technology in such fields as consumer electronics.
Now we are starting to see these firms becoming a lot more sensitive to the need to
demand technology of an equal value in return. This is an encouraging trend and I
am confident that the technology flow will no longer be as one-way as it was former-

ly.
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The Federal Government is also moving in this direction. We must keep the lines
of international scientific communication open, but we must never forget that those
who have the first claim to the benefits of federally funded research must be the
taxpayers who financedtit. The Bresident has moved swiftly and forcefully to ensure
that the technology developed by public funds is transferred to the private sector
where it can be commercialized.

For example, for many yeasrs the Government made it hard for a firm to obtain
exclusive rights to inventions resulting from federally financed research. Companies
saw nonexclusive arrangements as far too risky and Government patents languished
on the shelf. Contractors had little incentive to try to develop practical uses for
their research discoveries. President Reagan’s Executive Order 12591 of April 10,
addressed this several ways:

It affirmed the principle that universities, small businesses and, to the extent per-
mitted by law, all other contractors should have the first right of ownership to in-
ventions made with federal funds.

It called for prompt implementation of the Technology Transfer Act of 1986 which
provides powerful incentives for federally employed inventors to invent and also au-
thorizes federal labs to consider and select the best proposals for cooperative re-
search from businesses, universities, and state and local governments and sell the
exclusive rights to resulting inventions.

It called for greater attention to be paid to the policies and practices of foreign
governments before allowing them to participate in these arrangements.

It called for several agencies to establish programs for sharing their technologies
with U.S. industries and universities.

It directed agency heads to consider the possibility of establishing basic science
and technology centers at universities. These would be in addition to the President’s
proposal to provide the National Science Foundation with an additional $48 million
for Engineering Research Center grants to universities and $25-$35 million for new
Science and Technology Centers.

Having stated that much of our problem has been a management one, rather than
a lack of creativity, I can hardly disagree with the need to explore new organiza-
tional arrangements to improve the way we manage what we invent. The consolida-
tion of OPTI, NBS, NTIS and the Japanese Technical Literature Program under a
single roof makes a good deal of sense.

NBS, for example, has agreed to house the Federal Laboratory Consortium which
was established under the Technology Transfer Act. It will be in a unique position
to support the Administration’s efforts to establish policies for identifying private
sector needs and transferring federally financed technology to it. OPTI, through its
Federal Technology Management Division, Small Business Technology Liaison Divi-
sion, Industrial Technology Partnerships Division and other offices can provide val-
uable assistance in this effort. NTIS, of course, has many years of experience in
identifying and meeting the needs of the private sector and the scientific communi-
ty for access to technical information proguced by the Government and in licensing
federally owned patents.

Housing all of these under one roof makes sense. But, Mr. Chairman, unless we
are careful, Commerce will soon have no room for anybody in its parking lot below
the rank of Under Secretary. We should not add a new one at this time. We have
Under Secretaries for Economic Affairs, Travel and Tourism, International Trade
and NOAA and we may be scheduled to get one more for Export Administration in
October. The Administration g}cxoses the new Under Secretary. We pro instead
that the position of Assistant Secretary for Productivity, Technology and Innovation
be dropped and that OPTI be transferred to, and be made a part of, NBS where it
will report to the Director who has the status of an Assistant Secretary. The Admin-
istration will be pleased to work with the Committee to explore organizational alter-
natives.

In conclusion, Mr. Chairman, the Administration is committed to helping promote
the development of advanced manufacturing technology, but it must do this in an
orderly, step-by-step way. It is committed to encouraging the commercialization of
basic research and it is doing this by taking firm control of the technol it pro-
duces and encouraging the private sector to de the same. If additional funds are to
be spent, they should be targeted to those programs where they do the most good,
such as the cold neutron facility. That is why the President’s Budget includes $6.5
million for this activity.

But whatever direction S. 907 takes, we must avoid repetition of what happened
in previous years when cuts had to be made in such critical programs as export and
import administration or the Decennial Census in order to fund add-ons. There is no
room for tradeoffs in Commerce’s budget at this point.

Thank you, Mr. Chairman. I will be pleased to answer any questions.
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The CHAIRMAN. Mr. George Heaton, Mr. William Payne, Mr.
Richard Godown, who is accompanied by Dr. Alan Goldhammer.

We are honored this afternoon. We will start with you, Mr.
Heaton.

STATEMENTS OF GEORGE HEATON, ATTORNEY, LECTURER, AND
VISITING PROFESSOR, INSTITUTE FOR POLICY SCIENCE, SAI-
TAMA UNIVERSITY, SAITAMA, JAPAN; WILLIAM PAYNE, PRESI-
DENT, UNITED STATES ADVANCED CERAMICS ASSOCIATION;
AND RICHARD GODOWN, PRESIDENT, INDUSTRIAL BIOTECH-
NOLOGY ASSOCIATION, ACCOMPANIED BY DR. ALAN GOLD-
HAMMER, DIRECTOR OF TECHNICAL AFFAIRS, INDUSTRIAL
BIOTECHNOLOGY ASSOCIATION

Mr. HEaToN. Thank you, Mr. Chairman.

Mr. Chairman, members of the committee. I am George Heaton,
a lawyer from Boston, a faculty member at MIT, and for this year
a visiting professor in Tokyo, Japan.

The CHAIRMAN. Let me say, Mr. Heaton, we will include your
statement and the other witnesses’ in its entirety in the record.
You can highlight it or deliver it in full as you wish.

We are not trying to cut you off. We appreciate the luck of
having you back in the country to tell us about these kind of
ghings. Maybe we all are wrong and do not know what we are

oing.

Mr. HeaToN. Mr. Chairman, I would be glad to summarize it in
the interest of the brevity of the proceedings.

What I would like to do is consider this proposed legislation
mostly from an international comparative perspective, particularly
with respect to Japan. I make these remarks on the basis of a close
professional and personal relationship with Japan and the Japa-
nese people over about the last ten years, and particularly this
year during my visiting appointment.

My research there has focused on research consortia. Since in
Japan these groups typically receive direct financial support with
public funds, this has made my work to some extent an investiga-
tion of Japanese technology policy and more generally government-
business relationships.

It has been a very pleasant experience to do this research in
Japan, in part because the people there are so conscious of the
unique American strengths—and point them out to me so often—as
well as the apparent fragility of the Japanese situation. It has been
amusing this year to listen to people talk about the problems that
Japan has. For example, one thing people talk about is en daka, or
the overvalued currency, that makes it hard for the Japanese to
compete. And then there is kudoo-ka, which is the hollowing out of
the Japanese economy and movement of manufacturing overseas.
And lastly, the thing that people complain about, particularly the
older generation, is shinjinrui, which is a new species of human
being—that is the young people of today, who lack work ethic and
are only interested in consumption.

The CHAIRMAN. That is what we have a society of, that last
thing. How do I pronounce that, shinjinrui?
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Mr. HeEAaTON. Shinjinrui.

The CHAIRMAN. We are full of that.

Mr. HEAToN) WellCsitting in Washington perhaps makes it easy
to see things the other way around, and it sometimes becomes
tempting to emulate policies that seem to have worked in Japan.
Although I do believe there is a lot to learn from Japan, I think
there are dangers in this approach as well. One big problem is that
the policies we know most about in Japan are often obsolete al-
ready. This is because the economic and social transformations in
Japan have for the last ten years or so proceeded substantially
faster than the ability of government policy to keep up.

In considering the Jaﬂanese experience and the Technology Com-
petitiveness Act, I think two fundamental concepts should be em-
phasized, technological innovation and diffusion. Innovation can be
seen as the first commercial application of a new product, process,
or technical know-how. Diffusion, in contrast, is the subsequent
adoption in a different context of that innovation.

In my view, it is diffusion, not technology innovation, that has
been the major goal of technology policy in Japan over the last 25
years. Two types of diffusion have been targeted, the importation of
technology from abroad and the diffusion of domestic best practice
throughout the economy. One of my colleagues in Japan calls this

rocess techno-emulation, and he points out historically all the
eading countries, the technologically leading countries, have ex-
ploited and adapted innovations from elsewhere, including the U.S.
well into this century.

Cooperative industrial research, my focus, has been a mainstay
of t.{:{aipanese industrial policy since 1961, when a special law was en-
acted to facilitate it. Since then, some 80 engineering research asso-
ciations have been formed, spread over many different industrial
and technical areas. These include industrial alcohol, casting tech-
nology, VLSI, and biotechnology, among others.

The most basic conclusion I have reached about these consortia is
that, while they are an effective means of diffusing technical infor-
mation and creating networks among the firms that participate,
they have not been where Japanese companies have developed new
technologies.

These engineering research associations are distinct legal enti-
ties, non-capital and non-profit. The establishment of the enterprise
in this manner is necessary to qualify for certain tax benefits, to
enjoy special status under the fair trade laws, to receive a govern-
ment subsidy, and to be supervised by the appropriate ministry. An
important institutional aspect is that these associations are almost
always “paper” associations. That is, their staff is very small,
loaned part time from the members, and they almost never have a
central research facility. Rather, each company ‘“takes home” its
research funding from the association.

The role of the government is much more that of a facilitator
than a director of the effort. In a typical scenario, study groups in
both the government and the relevant industry would predate the
inauguration of a formal program. Government funding, ultimately
extended in much the form of an American RFP, brings a response
from the association which, interestingly enough, has been estab-
lished for the very purpose of performing that requested work.
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The funds available to the association, however, are typically
earmarked for sufficiently general purposes that the members of
the association, |not the government, decide who does what. Typi-
cally, subgroups work in particular areas, and advisory groups, in-
cluding technical experts such as university professors, are formed.
The government officials involved in these deliberations do not at-
tempt to construct a research agenda for the group, and their role
in meetings where technical information is exchanged is essentially
that of an observer.

The nature of these engineering research associations has

changed. Originally the government intended this program to be
mostly for small and medium-sized enterprises, to focus on applied
technical areas of immediate generic importance, and to serve
more as a catalyst to private R&D than a major source of financial
support. By the mid-1970’s, however, this initial focus had at least
partially given way to a system in which the associations began to
serve, and still do to some extent, as a mechanism through which
major government research programs were carried out in the pri-
vate sector.
" From the point of view of the individual firms, collaboration of
this nature has both virtues and drawbacks. No one in industry
with whom I have spoken sees this system as particularly critical
to their corporate R&D strategy. The technological leaders in a
particular industry tend, for obvious reasons I think, to be luke-
warm about participating in an association where other members
have more to learn from them than vice versa.

Only when there is a strongly perceived external threat is this
kind of collaboration embarked on with alacrity. Nevertheless, it is
not difficult to recruit members, since the lure of government sub-
sidy is attractive and there is a strongly felt need to preserve good
relationships with the government.

The projects undertaken by the associations seem in fact to have
a lower probability of success than those funded internally. Indeed,
some association members go so far as to say that negative results
are really the best for the association, since they provide some in-
formation of value, show companies where not to spend their own
funds, and avoid the unpleasantness of having to argue over who
might own a success.

-In sum, the legal structure of these associations, combined with
the competitive dynamics inside the industries, make them institu-
tions unlikely to give birth to much commerciable technology.
Rather, they are more appropriately seen as forums for informa-
tion exchange and networking.

This networking is important, however, and I believe that per-
haps today the need for it may actually be increasing as a conse-
quence of new technology’s greater complexity and applicability
across different industries. Fields like biotechnology or mechatron-
ics, which is Japanese English for the combination of mechanical
engineering and electronics, represent a new fusion of previously
distinct technical areas and require skill mixes and sources of in-
formation that would not have been necessary to innovation in tra-
ditional, more distinctly defined industries. Research associations
can be the forum for this kind of industry cross-fertilizations.
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The research associations also function as a vehicle, at least in
Japan, for integrating outside expertise into companies’ R&D ef-
forts. To achieye|this, university professors or experts from the na-
tional labs frequently sit on the consortia’s advisory boards and/or
the government department responsible for their funding. Finally,
the inter-firm linkages developed via the association at the R&
stage often afford the opportunity to achieve standardizations of
approach and technical specifications which are critical to the
rapid acceptance of some new technologies.

If my hypothesis is correct—that these information exchange and
networking benefits, not technology development, are the major
virtues of cooperative research—then there is little need for large-
scale research budgets. The Japanese government programs seem
to apply this principle, since most of the associations have very
limited budgets, typically a few million dollars per year.

Any discussion of the Japanese situation would be misleading
without emphasizing the important changes now transforming both
government policy and private technology development. To charac-
terize these changes in terms I used earlier, one sees a shift from
an emphasis on diffusion of technology toward the promotion of in-
novation.

Among private companies, this trend is evidenced by dramatical-
ly rising internal R&D expenditures, bringing the D to sales
ratio of major Japanese companies to levels as high as or higher
than those in the U.S. In the public sector, calls for more basic re-
search and creativity are ubiquitous. To many, this national need
to promote innovation carries an essential corollary: the need for
changes in the institutional structure to permit more unfettered in-
dividual scientific inquiry and entrepreneurship.

Some very recent policy initiatives bespeak these changes. For
example, the Science and Technology Agency in the Prime Minis-
ter’s office recently began funding individual scientists to form
teams of their own choosing and work on their own important, but
unconventional, subjects. MITI, the Ministry for International
Trade and Industry, has also begun to move away from its strong
support for engineering research associations.

Last year, for example, MITI and the Ministry of Communica-
tions jointly formed the Japan Key Technologies Center using the
proceeds from the privatization of NTT, which is the National Tele-
phone Company, and the public tobacco monopoly.

Under this program, which is really a quasi-government venture
capital firm, joint ventures organized into profit-seeking firms can
receive R&D funding for up to ten years, and this may take the
form of equity participation.

While the Japanese government has by no means abandoned its
support for joint industrial research, in my view this policy instru-
ment is less important than before and it has been modified. The
research budgets have been reoriented toward more basic, longer
term scientific inquiry. Membership in the groups now seems more
diverse, and the government is retreating even farther from at-
tempts to direct the research agenda.

In some respects, as Japan’s policy climate turns more toward
basic research and innovation, the challenge for technology policy
in the United States presents a mirror image. Having supported
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basic research and innovation so well, the U.S. should now in my
judgment put more emphasis on the diffusion of innovative, but un-
derutilized technology:

The proposed Technology Competitiveness Act is an important

step in this direction. In particular, I refer to Title II of the bill,
which provides financial support for regional centers to transfer re-
search in manufacturing to U.S. firms.
" While I fully concur in the need for this initiative, the details of
the program proposed appear too narrowly focused, relying too
much on the transfer of technology from government labs to indus-
try. In my view, the first function of these centers should be some-
what different: to diffuse worldwide state-of-the-art manufacturing
techniques to U.S. enterprise.

Secondly, I believe it is important for the centers to take their
agenda from industry, rather than to attempt to push the adoption
of technology already developed in government. A program recent-
ly inaugurated in Massachusetts, which is called regional centers
of excellence in applied technology, may provide a model in this re-
spect. These centers will be devoted to the diffusion of improved
manufacturing techniques, but they will establish their agendas
only after extensive interaction with industry groups and individ-
ual firms to find out what is needed.

I also support the idea of government funding or at least partial
funding for joint research ventures, which is contained in Title IV
of the bill. It is unrealistic to think, however, that such associations
can contribute very directly to the commercialization of technology,
particularly if that technology is of major competitive importance.

I believe, therefore, that the mission of the joint research ven-
tures, which is now characterized in the bill as “creating the gener-
ic technology necessary to commercialize new scientific discoveries
of great economic and competitive value,” should be scaled back a
ftait to ,f,’ocus on “research of generic importance to the participating

irms. v

The last portion of the bill I would like to address briefly is the
organizational provisions, establishing a National Institute of Tech-
nology and a Commerce Department Productivity and Technology
Administration. I believe that such a reorganization, even if it in-
volves no new funding, is important—more than merely a reshuf-
fling of government bureaus. .

To return to the Japanese case for a moment, it seems to me
that one of the biggest factors behind their economic success is that
the nation made that a priority. Ever since the restoration of the
Meiji Emperor in the mid-nineteenth century, which marked the
modernization of Japan, Japan has reached out for, adopted and
adapted the technology, know-how and institutions of other coun-
tries when these could contribute to its own progress.

It focused its efforts on international competitiveness and showed
an extraordinary receptivity to ideas, from whatever source, that
could further this goal.

Clearly, the U.S. needs to refocus its energy on making more ef-
fective use of technology and improving our international competi-
tiveness, and an institution like the National Institute of Technolo-
gy with this mandate, which is something we now lack, could I be-
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lieve accelerate and facilitate the movement that has already
begun in this direction.

I thank the committee very-much for this opportunity and would
be happy to answer any questions or provide any additional infor-
mation.

The CHAIRMAN. Thank you very much. Mr. Payne, we have your
statement. You can highlight it or deliver it as you wish. It is in-
cluded in its entirety in the record.

Mr. PayNE. Thank you, Mr. Chairman. My name is Bill Payne. I
am an entrepeneur, educated as a ceramic engineer in the Mid-
west, and have spent my professional career in California.

I am an officer in both the American Ceramic Society and the
United States Advanced Ceramics Association, or USACA, as it is
commonly known.

The American Ceramic Society, a technical organization, was
founded in 1899 and is recognized as the premier organization for
the dissemination of technical ceramic information in the world.

USACA is a trade organization of about 30 producers and users
of advanced ceramics formed only 18 months ago to identify and
elllimli}lgte barriers to commercialization of advanced ceramics in
the U.S.

Appearing with me, Mr. Chairman, and sitting behind me is
Steve Hellem, executive director of USACA. I want to thank you
for the opportunity to discuss with you and your Committee impor-
téalfl)t() issues relating to advanced ceramics as part of your review of

. 907.

As president of USACA, I want to commend you, Mr. Chairman,
as well as Senator Riegle and other co-sponsors of this legislation,
for your part in making our country aware of our problems with
technology transfer to the marketplace and the key role that new
and emerging technologies will play in improving competitiveness
in the U.S.

Our membership in USACA, which includes Fortune 500 compa-
nies such as General Motors, IBM, and Dupont, as well as entre-
peneurships like Ceradyne and Lanxide, have no doubt that numer-
ous applications of advanced ceramics, such as heat engines, elec-
tronics, superconductors, aerospace, bio-ceramics, and defense are
going to play a large role in U.S. competitiveness in the next 20
years.

And we all know that can be translated into jobs. We are in a
worldwide competition for our fair share of new, advanced ceramic
markets. In our traditional ceramic businesses, we recognize that
technology export has had a dramatic and negative impact on com-
mercialization in this country in the past.

And in advanced ceramics, our basic science is superior, but we
have not been able to achieve and hold that edge in the worldwide
marketplace. If the U.S. advanced ceramics industry is to become a
viable competitor in worldwide markets, we need a focused R&D
effort directed at overcoming technical barriers to commercializa-
tion of advanced ceramic products.

Mr. Chairman, it is my belief that the key to winning the com-
mercialization race is focused national resources, in the industry,
in academia and our consortia, and in government.
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The National Cooperative Research Act of 1984 provided a
springboard for the formation of R&D consortia. Technology devel-
opment and quality students have flourished under this act. Both
are welcomed by industry. However, neither directly addresses our
current concerns.

If we are to succeed, R&D activities must take a bold approach.
They must expend sufficient resources in commercialization
projects rather than consistently choosin? easier consensus projects
that develop good and necessary technology and then stop before
tackling the difficult commercialization issues.

Technology is a worthy goal. However, technology will not neces-
sarily lead to commercialization unless we make it happen, and
right now we are not. These same legislative trends allowing indus-
try to work together in consortia also had a part in encouraging
the formation of USACA in 1985.

Our trade organization is focused on identifying and eliminating
barriers to commercialization of advanced ceramics in the U.S. We
have expended considerable energy on identifying and prioritizing
the technical barriers to commercialization and are now outlining
for our emerging industry the program necessary to eliminate
these barriers.

In short, Mr. Chairman, USACA is prepared to work with gov-
ernment and academia to focus our precious resources on technical
programs that will hasten commercialization of advanced ceramics.

But what of our government resources? According to the Depart-
ment of Energy Estimates, the Federal government is spending ap-
proximately $50 million a year in R&D on advanced structural ce-
ramics in several Federal agencies.

We in industry see little evidence of coordination and communi-
cations. Among these agencies, in fact, inter-agency competition for
support in emerging technologies, such as advanced ceramics and
superconductors is notorious.

How can we focus these national resources? The 1985 Research
Briefing Panel on Ceramics and Composites by the National Acade-
my complex to OSTP summarized the international competitive-
ness climate in advanced ceramics as follows, and I quote:

“No single university, government laboratory, or industrial orga-
nization has all the elements of what is foreseen as the necessary
critical mass of multi-disciplinary personnel to undertake the re-
quired programs. (In fact,) the total of all pertinent U.S. organiza-
tions in these subjects currently—lack—the dedication and focus of
the Japanese efforts in these fields.”

We in industry are much better prepared for a coordinated
attack of these problems than we were a year ago. Unfortunately,
we see no such focus among governmental agencies.

Please do not interpret my comments on lack of focus as suggest-
ing an inability for government to work with industry. Indeed,
NBS and the American Ceramic Society have been working togeth-
er collecting, compiling, critically evaluating and disseminating
data on ceramic inorganic phase equilibria since 1933.

In recent years, however, the explosion of indispensable phase
equilibria data in advanced ceramics far exceeds NBS resources as-
signed to this task, and the American Ceramic Society has under-
taken an ambitious program to raise $4 million to facilitate cre-



115

ation of a computerized database and to provide funds to sustain
the program indefinitely.

Major corporationshand(governmental agencies worldwide recog-
nize the importance of this program and have contributed to con-
tinue this important government-industry program.

Moving now to address some of the specific proposals in S. 907,
you should note that our organization has not yet had an opportu-
nity to thoroughly review the contents of your amendments. But I
would like to share with you some of my personal thoughts.

Regarding the creation of a National Institute of Technology to
serve as a national laboratory, which will provide the measure-
ment and technological services for improved product reliability
and manufacturing processes, I would suggest that this is an appro-
priate purpose for the legislation.

It is important, however, that these efforts not duplicate those of
other industry and government activities. If NIT is created, it
should provide for coordination of national research and develop-
ment resources, and insist that efforts at least in advanced ceram-
ics be focused towards commercialization of technology.

Regarding your recommendations in Title II that Cooperative
Centers for Transfer of Research and Manufacturing be created, I
applaud your concept, but raise for your consideration a potential
problem.

If each of these centers is to act as an ombudsman for all new
technologies in a region, how can we expect the efforts to be fo-
cused and targeted towards commercialization of specific technol-
ogies? A possible recommendation would be that these regional
centers be created because of unique technical skills in a given
area.

Mr. Chairman and Members of the Committee, you can see from
my remarks that I personally believe you have identified a very
real problem and that you are addressing some of the elements
that could make our country more competitive.

My personal opinion is that if we do not create and support a na-
tional program to overcome technical barriers to commercialization
of advanced ceramics, our worldwide competitors will meet the
challenge and in a few years the calls for trade barriers to protect
us from worldwide competitors will be loud.

Mr. Chairman, I have appreciated the opportunity to talk with
you today. As I mentioned before, USACA is trying to identify the
elements of a national R&D program that can help us jump ahead
of the competition.

In order to create such a program we need the help of Congress
and the administration. We in USACA would welcome the opportu-
nity to work with Members of this Committee to define a program
for the commercialization of advanced ceramic products. Thank
you.

[The statement follows:]

STATEMENT OF WiLLIAM H. PAYNE, PRESIDENT, UNITED STATES ADVANCED CERAMICS
ASSOCIATION

Mr. Chairman and Members of the Committee, my name is William H. Payne. I
am an entrepreneur, educated as a ceramic engineer in Illinois and have spent my
professional career in California. I am an officer in both the American Ceramic So-
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ciety and the United States Advanced Ceramics Association, USACA. The American
Ceramic Society was founded in 1899 and is recognized as the premier organization
for the dissemination of technical ceramic information in the world. USACA is a
trade organization 'of -about-30! producers and users of advanced ceramics formed
only 18 months ago to identify and eliminate barriers to the commercialization of
advanced ceramics in the United States of America.

I want to thank you for the opportunity to discuss with you important issues re-
lating to advanced ceramics as part of your review of S. 907 the “Technology Com-
petitiveness Act of 1987.”

Mr. Chairman, I want to commend you, Senator Riegle and others in this body
who are recognizing the key role that new and emerging technologies continue to
play in United States competitiveness.

USACA

USACA is a national trade association representing over 30 companies with an
interest in the emerging field of advanced ceramics. The organization is dedicated to
promote free market approaches to the advancement and commercialization of ad-
vanced ceramics products and in other ways better serve the interests of the United
States advanced ceramics industry.

WHAT ARE ADVANCED CERAMICS

“Ceramics” include a wide range of inorganic nonmetallic materials processed or
consolidated at high temperatures. You are undoubtedly familiar with the more tra-
ditional ceramic products such as dinnerware, tile, electrical porcelain, plumbing
fixtures and the like. Technological advances have provided a new, improved class
of material known as “advanced ceramics.” The potential advantages of these new
c?n;lmiﬁssare widespread and are extremely important to the future material needs
of the U.S.

Advanced ceramics, as functional components in electronic applications, have
grown to a billion dollar industry with worldwide competition. Growth of markets
for ceramic packages for integrated circuits and multilayer ceramic capacitors, for
example, have paralelled growth in use of integrated circuits. Worldwide markets
are very competitive with g;pan now dominating this opportunity. While these mar-
kets are huge, the technology base for production is not mature. New technology
offers an opportunity for increased U.S. comptitiveness.

The advantages of advanced ceramics over other materials in structural applica-
tions can be summarized as follows:

Improved hardness, wear resistance, chemical durability, optical, and high tem-
perature capability versus metals.

Made from elements abundant in the U.S. and therefore are not dependent upon
foreign source raw materials.

Once processing is adequately developed, their costs of manufacture could be low
as compared to other comparable materials.

Ceramic components are generally lower in weight than metal equivalents.

E)tt;%rgyl saving occurs in many applications, thereby lessening dependence on im-
po oil.

Ceramics offer improved durability in most applications.

The opportunity for the U.S. to dominate a potentially very large worldwide
market in the late 1990s.

Based on the oxides, nitrides and carbides of silicon, aluminum, titanium and zir-
conium, advanced ceramics have properties which allow them to be used in demand-
ing environments far beyond the capabilities of metals, plastics, or conventional ce-
ramics. The development of high-temperature structural ceramic materials began in
the 1960s and was largely motivated by the possibility of substantially improving
gas turbines by raising their maximum operating temperatures. The material char-
acteristics offered by the oxide ceramics of that era showed much promise. In the
1970s, several major U.S. Department of Defense research initiatives explored and
advanced the experimental fabrication and utilization of ceramics in gas turbines.
This work has continued into the 1980s with the U.S. Department of Energy Ad-
vanced Gas Turbine Programs. Similar efforts have been undertaken in other coun-
tries, notably in West Germany and in Japan. The U.S. Federal Government ceram-
ic R&D work has been instrumental in contributing to the technology base for sub-
sequent work in the U.S.

It has taken many years and considerable resources to achieve to today’s process
capabilities and variety of ceramic material systems, invol}l)i&/g both silicon carbide
and silicon nitride, witK promise of usable strength up to 12! or higher.
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ADVANCED CERAMIC APPLICATIONS

1. Today’s Commercial Products. Even though the U.S. advanced structural ceram-
ics industry is,small and,still highly research oriented, several commerical markets
have been developed. These can be summarized as follows:

Electronics—semiconductor packages; multilayer capacitors; pressure and gas sen-
sors; and optical wave guides.

Automotive—electronic controls and catalytic converters.

Defense—ceramic armor; submarine shaft seals; and rocket nozzles.

Chemical Process Industry—mechanical seals; nozzles; and valve components.

Oil Industry—flow control valves; blast sleeves; and bearings.

Metals Processing—high temperature processing; burners; kiln applications; cut-
ting tools; and molten metal filters.

Environmental—waste water treatment.

2. Today'’s Prototype Applications.—Emerging/prototype applications include:

Chemical Process Heat Exchangers

Recuperator for High Temperature Processing Furnaces

Higher Performance Semiconductor Packages

Automotive Valve Train, Combustion Zone and Turbocharger Components

3. Future Applications.—The real excitement and future for advance ceramics lie
in applications which call for improvements in strength and hardness, as well as
thermal, chemical and electrical properties, and are essential because traditional
materials are unable to do the required job, e.g., the high temperature ceramics
used for superconductors or as the leading edge of the proposed aerospace plane. We
see research leading to the use of advanced ceramics in several major industries.
Tlhese ceramics will be engineered to provide needed properties for the following ap-
plications:

Automotive—new engine designs; turbine; low heat rejection (LHR) diesel; and ad-
vanced rotary.

Bio-ceramics—artifical teeth, bones, heart valves.

Aerospace—high temperature low weight components for engines; advanced elec-
tronics; and fuel cells.

Chemical Processes—advanced composites.

_ Electronics—advanced multilayer integrated packages and, electro-optic packag-

ing.

Defense—SDI (optical/heat transfer properties); improved armor for high threat
levels; defense aerospace applications; and advanced battle tank power trains.

In the case of motor vehicles, the use of ceramic-based engines could significantly
affect fuel efficiency and U.S. energy dependence. If the U.S. were to gain a techno-
logical and production advantage in ceramic-based engines, domestic automakers
would have a competitive advantage in world motor vehicles markets. U.S. automo-
bile imports would be reduced and U.S. exports would increase. Even a relatively
small percentage improvement in the U.S. balance of trade in motor vehicles would
have a large dollar impact on U.S. motor vehicle production and employment.

A recent study by Argonne National Laboratory cited the macroeconomic effects
of U.S. or Japanese dominance on structural ceramic technology for heat engines.
Under the Ug dominance scenario, in the year 2000, U.S. real Gross National Prod-
uct (1981$) was $34.7 billion greater than the Japanese dominant scenario and em-
ployment was higher by 245,000 job.!

FEDERAL GOVERNMENT AGENCY FUNDING OF ADVANCED CERAMICS R&D

As discussed above, advanced ceramic materials offer enormous potential to the
U.S. in the automotive, bio-ceramics, aerospace, defense, electronic and chemical
process industries. However, the timing and need for technological breakthrough is
critical. Research on advanced ceramics has in the past been supported by several
agencies for the Federal Government, including: Department of Commerce; Depart-
ment of Defense; DARPA, Army, Navy, Air Force; Department of Energy; Depart-
:‘nent of Interior; NASA; National Bureau of Standards; and National Science Foun-

ation.

R&D efforts have focused on basic research in the fundamental science of ceram-
ics, development of dependable ceramic process technology, and development of new
engineering designs to take advantage of the attributes of ceramics. It is imperative

! Teotia, Arvind P.S. and Johnson, Larry R., “Macroeconomic Effects of U.S. or Japanese
Dominance in Structural Ceramic Technology for Heat Engines”, American Ceramic Society Bul-
letin, (September, 1985), pp. 1232-36.
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that funding at current or expanded dollar levels be maintained to ensure develop-
ment of new agplications and advanced ceramic materials. This, in turn, will help to
ensure a healthy and stable U.S. advanced ceramics industry that will be able to be
competitive/ina/ worldwide marketplace.

A March 1984 Department of Commerce report assessing the competitiveness of
the U.S. advanced ceramics industry noted that there are a number of available op-
tions to strengthen the competitive position of the United States’ engineered ceram-
ics industry. Those suggested options include:

Increasing the amount of Federal Research and Development expenditures relat-
ed to advanced engineering ceramics.

Increasing the amount of Federal R&D aimed at military and space applications
of advanced engineering ceramics and improving the technology transfer function to
commercial agplications.

Increasing Federal incentives directed toward increasing private industry R&D on
advanced engineering ceramics.

Allowing antitrust exemptions for cooperative industrial R&D to develop major
advanced engineering ceramic applications and promote the Research and Develop-
ment Limited Partnership (RDLP) concept for this purpose.

Improving U.S. capacity to obtain and disseminate foreign scientific and technical
information (STI).

Increasing educational opportunities and incentives for product design and manu-
facturing of advanced engineering ceramics.2

The report also suggested several options whereby the Federal Govenment could
create or improve the market for advanced ceramics:

Increase Federal procurement of advanced engineering ceramics for military,
space, and other applications.

Use Federal regulatory policy to increase the market for advanced engineering ce-
ramics.

Provide Federal rigk or liability insurance for advanced engineering ceramics pro-
ducers and/or users in case of catastrophic failure.

Review the Standard Industrial Classification codes to isolate advanced ceramics
inputs and products. This would facilitate assessing developments in the industry.

Encourage the various standards setting associations to develop, in concert with
the National Bureau of Standards, preliminary reliability standards for advanced
ceramics. As more knowledge is available from ongoing research programs, the
standards should be revised accordingly.®

Mr. Chairman, we are in a worldwide competition for our fair share of new ad-
vanced ceramic markets. In our traditional ceramic businesses, we rem;ze that
technology export has had a dramatic and negative impact on commercialization in
this country in the past. And in advanced ceramics, our basic science is superior but
we haven’t been able to achieve and hold that edge in the worldwide marketplace. If
the United States advanced ceramics industry is to become a viable competitor in
worldwide markets, we need a focused research and development effort directed at
overcoming technical barriers to the commercialization of advanced ceramic prod-
ucts.

It is my belief that the key to winning the commercialization race is focused na-
tional resources; in industry, in academia and our consortia, and i':dgovernment.

The National Cooperative Research Act of 1984 (and other related legislation) pro-
vided a springboard for the formation of industrial/government/academia R&D con-
sortia. Technology development and quality students have flourished under this act.
Both are welcomed by industry; however, neither directly addresses our current con-
cerns. If we are to succeed, research and development activities must take a bold
approach, they must expend sufficient resources in commercialization projects
rather than consistently choosing easier consensus projects that develop good and
necessary technology and then stop before tackling the difficult commercialization
issues. Technology is a worthy goal. However, technology will not necessarily lead to
commercialization unless we make it happen . . . and right now we aren’t.

These same legislative trends allowing industry to work together in consortia also
had a part in encouraging the formation of USACA in 1985. Our trade organization
is focused on identifying and eliminating barriers to commercialization of advanced
ceramics in the U.S. We have expended considerable energy on identifying and
prioritizing the technical barriers to commercialization and are now outlining for
our emerging industry the programs necessary to eliminate these barriers. In short,

2 U.S. Department of Commerce, A Competitive Assessment of the U.S. Advanced Ceramics In-
dust?', (March 1984), pp. xvi-xvii. .
3 Ibid., p. xvii.
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Mr. Chairman, USACA is prepared to work with government and academia to focus
our precious resources on technical programs that will hasten the commercialization
of advanced ceramics.

But what of our’'government-resources? According to the Department of Energy
estimates, the federal government is spending approximately $50 million/yr. in
R&D on advanced structural ceramics in a wide variety of federal agencies. ‘Ve in
industry see little evidence of coordination and communications. Among these agen-
cies, in fact, interagency competition for support in emerging technologies such as
advanced ceramics and superconductors, among others, is notorious. How can we
focus these federal resources?

The 1985 Research Briefing Panel on Ceramics and Composites by the National
Academy complex to OSTP summarized the international competitiveness climate
in advanced ceramics as follows, and I quote: “No single university, government lab-
oratory, or industrial organization has all the elements of what is foreseen as the
necessary critical mass of multidisciplinary personnel to undertake the required
programs. (In fact) the total of all pertinent U.S. organizations (lack) the dedication
and focus of the Japanese efforts in these fields.”

We in industry are much better prepared for a coordinated attack of these prob-
lems than we were a year ago. Unfortunately, we see no such focus among govern-
mental agencies.

Please do not interpret my comments on lack of focus as an inability for govern-
ment to work with industry. Indeed, NBS and the American Ceramic Society have
been working together collecting, compiling, critically evaluating and disseminating
data on ceramic inorganic phase equilibria since 1933. In recent years, however, the
explosion of indispensable phase equilibria data in advanced ceramics far exceeded
NBS resources assigned to this task and the American Ceramic Society has under-
taken an ambitious program to raise $4,000,000 to facilitate creation of a computer-
ized data base and to provide funds to sustain the program indefinitely. Major cor-
porations and governmental agencies worldwide recognized the importance of this
program and have contributed in order to continue this important government/in-
dustry program.

Moving now to address some of the specific proposals in S. 907, you should know
that our organization has not yet had an opportunity to thoroughly review the con-
tﬁnts ﬂf your amendments. But, I would like to share with you some of my personal
thoughts.

Regarding the creation of a National Institute of Technology to serve as a nation-
al laboratory which will provide the measurement and technological services for im-
proved product reliability and manufacturing processes, I would suggest that this is
an appropriate purpose for the legislation. At the same time, it is important that
the efforts not be duplicative of other industry and government activities. If NIT is
created, it should provide for coordination of national research and development re-
sources and insist that these efforts be focused toward commercialization of technol-

ogy.

gﬁegarding your recommendations in Title II, that Cooperative Centers for the
Transfer of Research and Manufacturing be created, I applaud your concept but
raise for your consideration a potential problem. If each of these centers is to act as
the ombudsman for all new technologies in a region, how can we expect the efforts
to be focused and targeted toward commercialization of specific technologies? A pos-
sible recommendation would be that these regional centers be created because of the
unique technical skills of a given area.

Mr. Chairman and Members of the Committee, you can see from my remarks that
I personally believe that you have identified a very real problem and that you are
addressing some of the elements that could make our country more competitive. My
personal opinion is that if we do not create and support a national program to over-
come technical barriers to commercialization of advanced ceramics, our worldwide
competitors will meet the challenge and in a few years the calls for trade barriers to
protect us from our worldwide competitors will be loud.

Mr. Chairman, I have appreciated the opportunity to talk with you today. As
mentioned before, USACA is trying to identify the elements of a national R&D pro-
gram that can help us jump ahead of our competition. In order to create such a
program we will need the help of Congress and the Administration. We in USACA
would welcome the opportunity to work with members of this committee to define
such a program and get and keep it focused on its objective, the commercialization
of advanced ceramic products.

Thank you.

The CHAIRMAN. Thank you. Mr. Godown.
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Mr. GopowN. Mr. Chairman, thank you. I will summarize.

I will begin by saying that the U.S. currently has the technologi-
cal lead in biotechnology in-the world, and we, do not look forward
to a situation where biotechnology is invented in the U.S. and
made in Japan. We think that your bill, S. 907, will take us a long
way towards preventing that from happening.

Biotechnology is an industry created in the U.S. and this country
is the acknowledged world leader in applying the technology in
fields as diverse as pharmaceuticals and chemicals, agriculture and
medical diagnostics.

Basic research findings of the past 15 years have been translated
into commercial products at a rapid pace. Biotechnology companies
founded over the past 10 years have an estimated market capitali-
zation of $10 billion an! significantly biotechnology research is
being conducted at major U.S. pharmaceutical, agricultural, petro-
leum, chemical and food processing companies.

Products from this technology are presently approved in the
animal and health care areas, and it is our expectation that agri-
cultural and food processing products will be commercially avail-
able as soon as regulatory compliance issues can be met.

The benefits of biotechnology are great. Pharmaceuticals are
presently under development to alleviate the pain and suffering
from life threatening medical conditions such as cancer and heart
disease. Advances in plant and animal agriculture using bio-
technology will lower the farmer’s input cost, restoring profitability
to this beleaguered sector.

In our testimony today, I would like to address three general
areas. The first is an issue that has been affecting U.S. industries
since the advent of the worldwide economy international competi-
tiveness.

Secondly, the roles of the Federal government including the Na-
tional Bureau of Standards in funding and conducting basic and
applied generic research will be discussed in the context of indus-
try’s role of developing consumer products.

And finally, I will make some remarks concerning S. 907 the
Chairman introduced to assist in the transfer of research from our
manufacturing industries. I think it is premature to judge interna-
tional competitiveness of our domestic biotechnology industry.

Too few products are approved for marketing, and those that are
approved are in the human and animal health care areas. Howev-
er, in the area of basic research, as well as industrial research and
development, the United States enjoys a clear lead over the coun-
tries of Western Europe and Japan.

It is premature the judge international competitiveness of our do-
mestic biotechnology industry. Too few products are approved for
marketing and those that are approved are in the human and
animal health care areas. However, in the area of basic research as
well as industrial research and development, the United States
Snjoys a clear lead over the countries in Western Europe and

apan.

The reasons for this advantage are easy to understand. Govern-
ment funding from agencies such as NIH and the National Science
Foundation not only resulted in many of the scientific advances
that are the underpinning of our industry, but also led to the train-
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ing of a critical mass of scientists who were able to translate the
advances into commercial products.

While industry, has increased its commitment to funding re-
search and'development,spending over $500 million, it is a princi-
ple role of government to provide funds for basic research and sci-
entific manpower training.

The United States biotechnology companies engaged in pharma-
ceutical research have taken advantage of the leadership provided
by developing aggressive licensing programs with foreign compa-
nies.

Products have been licensed for royalty payments to companies
in Japan and Western Europe. These royalty payments assist the
U.S. firms to further their research and development activities that
will ultimately lead to new products.

The major industrial emphasis outside the health care sector is
agricultural biotechnology. New approaches to plant breeding are
being developed, using biotechnology. Environmental and regula-
tory concerns are spurring development of improved biochemical
and microbial pesticides.

This research is taking place at both large and small companies
with interests in biotechnology. Again, as with the health care
sector, it appears that the U.S. is the world leader in this research
area.

One of the chief factors in keeping our domestic biotech indust:
strong and vigorous is a strong commitment to basic researgz
through Federal funding agencies. This association has testified
before Congress in favor of continuation of a strong Federal pres-
ence in this area on several occasions in the past.

And as the Chairman knows, the path from basic research to
commercial products is not easili predicted. Today’s scientific curi-
osélt% could be tomorrow’s breakthrough.

e additional result of a commitment to the strong research
foundation is that there will be sufficient supply of trained scien-
tists and engineers produced by our educational system.

These individuals will go on to careers in industry, seeking to
apply their acquired knowledge in developing commercial applica-
tions for new industries, such as biotechnology.

Trying to assess what generic applied research will be needed by
an emerging industry, such as biotechnology, is at best problemat-
ic. Companies will have different perspectives on these needs.

However, one area has been noted as needing further research
emphasis, and that is protein engineering. Through the techniques
of molecular biology it is possible to redesign proteins and improve
their properties in important ways.

This technology has already been used to improve the stability of
Interlukin-2, a therapeutic presently under clinical testing as an
anti-cancer agent.

Research is presently underway seeking to improve the proper-
ties of a number of enzymes that are important in industrial proc-
esses. Improved enzyme stability and function is the goal of this
line of research, and results are now being realized.

Unfortunately, we do not have all the tools at our disposal to
make the maximum use of this technology. It is in this area that
the National Bureau of Standards can assist industry in developing
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the measurement techniques that will be needed to fully imple-
ment the benefits of protein engineering.

Better methods must be developed for shortening the time for
protein structure,(determination and prediction, and the area that
the bureau is increasing its expertise in.

We would point out that the Bureau has been assisting the bio-
technology industry in the measurements area for some time Illus-
trative of this help is the research conducted on the enzyme, glu-
cose isomerase. This enzyme is key to the corn sweetener industry.
2.1 billion kilograms of corn sweetener were produced in 1981 for
use in a variety of packaged food goods. Bureau scientists have ac-
tively worked with industry to measure various thermodynamic pa-
rameters of the enzyme so that its function can be better under-
stood. Ultimately this research will lead to an improved production
process of lower cost.

I would like to focus the remainder of this testimony on IBA’s
preliminary observations of S. 907. It is crucial to emerging tech-
nologies to have new methods of measurements and standard de-
velopment.

I point out, protein engineering is one of the areas in biotechnol-
ogy that could profit from the development of better methods. NBS
has in the past operated largely in a reactive mode.

As industries developed, the bureau became involved in stand-
ards and measurements development. We are now in the period
where industries require measurement and standards during the
development process.

This requires support, both in terms of manpower and financial
appropriation. It appears as though S. 907 would accomplish this.

We believe that the establishment of a productivity and technolo-
gy administration, as set forth in Title III of the bill would be
useful. It is important that factual rather than anecdotal informa-
tion regarding foreign competitors be acquired and disseminated as
necessary.

At this stage in its early development, the biotechnology industry
requires hard data on what efforts are being made in other coun-
tries.

Useful information, such as the types of products under develop-
ment, the nature of government involvement, and what market ge-
ographies are anticipated is necessary as our biotechnology indus-
f(ry matures and begins to address world rather than domestic mar-

ets.

There has been much talk among industry consortia to conduct
research and generic technologies. Some agreements have been
reached that have allowed industry groups to either fund or direct-
ly conduct the research that will lead to further technological ad-
vances.

At a recent meeting of the Keystone Symposium there was a pre-

liminary agreement among some biotechnology companies that
such an effort should be considered in the area of protein engineer-
ing.
While this initiative is still in its formative stages, it does indi-
cate that there are mechanisms available to companies to jointly
participate in such generic research, but on a somewhat limited
basis.
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The provisions set forth in Title IV of this bill should encourage
companies to form joint research and development ventures in ge-
neric research, areas, The initial funding that can be provided
under this proposal may be the impetus that could trigger the for-
mation of more ventures.

In this manner, our industry can overcome some of the bottle-
necks that cannot be overcome by individual companies.

Mr. Chairman, we commend the initiative in the introduction of
S. 907, and we stand ready to work with you and your staff in the
further development of this legislation.

The CHAIRMAN. We very much appreciate it. Mr. Heaton, a quick
question and I will yield to my colleagues.

I have been talking without any real knowledge of how you
would bring about greater consumerism and less saving in Japan.
That is what I hear the Secretary of the Treasury, the President,
the administration, and our Special Trade Representatives saying.

We have just got them to consume more. How in the world would
they ever do that? You over there in Japan. I mean, is that given
any serious thought at all?

I mean, I am sitting over here and if some Japanese minister
came over and said, Senator, you have got to start consuming
more. If I went down home and started talking that nonsense they
would have me committed right away.

I am just wondering how that goes over in Japan from your van-
tage point as a visiting professor. What is the reaction over there?
Is it realistic at all or what are we talking about?

Mr. HEATON. Actually, I think it is quite realistic. There is one
policy proposal currently being debated in Japan which I think
could increase the funds available for consumption dramatically.

One of the ways the Japanese have encouraged people to save is
through the postal savings system. If you open an account at the
post office and put a certain amount of money in it, which is now
like around $5,000, the income on that is tax-free. It is really quite
convenient, because the post office does not really keep track of the
taxpayer numbers for those accounts, so that you can really open
two, three, four, six, ten and never have anybogy keep track of this
tax-free money.

The proposal is for the revenue bureau in Japan to keep track of
that and to decrease the amount of tax-exempt income that even
the reported income that could qualify. If that is so, there is going
to be a lot of money around that people will want to spend rather
than hide.

The Japanese government is doing that in part because they
need money. The Japanese government deficit is enormous, and
they need money to finance it. But also I think that is a serious
response to the U.S. complaint which is consistent with some other
Japanese governmental objectives.

The CHAIrRMAN. Well, you are educating me. Is there anything
else? That system is very extensive, I take it, from the way you de-
scribe it. Everybody is in that game.

Mr. HeEaToN. Everybody is in that game. It is hard to know to
what extent. But it is certainly extensive.

The other thing that may happen is that there may be a great
amount of new investment or at least incentives for investment in
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infrastructure, particularly private infrastructure. By that I mean
housing.

As anybody who has gone to Japan knows, housing is poor there
compared’ to 'America. ‘And: there is certainly a lot of room for im-
provement. If mortgages were easier to come by, for example, there
could be a lot more private consumption in that area as well.

The CHAIRMAN. Is that being considered by the government.

Mr. HEATON. Yes.

The CHAIRMAN. Very interesting. Thank you. Senator Exon?

Senator ExoN. Mr. Chairman, thank you very much.

I have been very interested in your very expert testimony, gen-
tlemen, and your offer to help us on this matter I think is most
encouraging. I think it is an important step in the right direction if
we are going to get our technology base and our science turned
around, especially given the continuing threat that we have from
sources around this world.

I would just like to take this opportunity, although you have not
had a chance to study it at all, to mention a proposal that I am
considering introducing. We have done some work on possibly cre-
ating a technology trust fund, for want of a better name.

Given the budget constraints that we are working under, and I
suspect that we are going to have more of that in the future, and
recognizing that what I am thinking about is strictly a long-term
proposition for the funding and maybe recapturing some funding of
the area that you are very much concerned about and we are look-
ing at.

This technology trust fund would simply be, and again I would
emphasize it is not going to have a great deal of financial impact in
the immediate future, but I am trying to think down the road into
the future a little bit, along the lines of perhaps creating a fund
under the Secretary of Commerce with a board of that would over-
see and supervise the grants for science and technology, student as-
sistance and so forth.

It would focus on computer sciences and engineering, and have
an arrangement where the receiving institution, or possibly a pri-
vate company, would agree or contract to pass some relatively
small amount of royalties 2 to 5 percent, back into the fund to be
farmed out once again.

A revolving fund if you will, for a long-term government pro-
gram, basically government managed but leaving the individual re-
search to produce things that can help build factories and create
jobs and get things moving for America.

Do you believe that the receiving institutions or individuals, if
this were properly handled, might be attracted to give up some of
the possible royalties? I recognize that 80 to 90 percent of it prob-
ably will never return anything.

But for the 10 or 15 percent that does evolve, and over a period
of time, I would think that we could get several millions of dollars
to reinvest to continue the wheel in the future. Do you think such
.adcogcept has any place in the future, and what do you think of the
idea?

Mr. PAYNE. It is not clear to me where the original source, Sena-
tor, of these funds is.
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Senator ExoN. It would take an appropriation of some type to get
it going.

Mr. PayYNE, Okay. It seems to me that it could even be applied to,
let us say, a trade'organization, or some organization such as I was
mentioning earlier that would allow us to focus national resources.

I am concerned in the advanced ceramics industry that MITI, as
an organization, the Fine Ceramic Association of Japan, is orches-
trating, for lack of a better word, the growth and expansion of this
emerging technology. We have no such overall focus in this coun-
try.

It is even conceivable to me that we might set aside some small

rtion of our revenues toward such a trust, if we could achieve the

ind of overall focus that we need that will allow us to focus our
emerging industr%.h

Senator ExoN. Thank you very much, Mr. Payne. Any of the rest
of you have anything to say about this?

Mr. GopowN. Senator, let me comment on behalf of biotechnol-
ogy. I also had the same question, where did the original money
come from? But you said seed money from an appropriation.

I would have two questions about it. I wonder how much it would
produce and whether this 2- to 5-percent royalties would keep the
revolving fund revolving. You might need some additional funds
going into it.

But in any event, certainly as an initiative, as a means for di-
recting research into an area that is needed, it sounds as though it
deserves a very close look.

I would add for the record that industry currently, a number of
companies themselves, although we are not doing it as an associa-
tion, but a number of the companies are already providing major
funding at university levels.

There is a cooperative arrangement concerning what happens to
the patents and the intellectual information which is developed
there from, so that it is very, very much to the advantage of both
the university and their scientific and professional staff and to the
advantage of the company who is doing, and therefore in general to
the advantage of the industry.

We are very hopeful it will produce a number of new discoveries.

Senator ExoN. I was just thinking along the lines of a source of
seed money.

It could be an appropriation. It could be that the board that
would be set up as directed by the Secretary of Commerce would
not only have the right to make grants under the conditions out-
lined without specifics.

They also could solicit funds that people might want to put into
this. Maybe there would be some tax considerations of some kind.
Maybe some new thinking about how we could have a better rela-
tionship between those who want to give and those who want to
take a chance, and those who would like to produce more research
and development.

I have not set any parameters on this at all. I mean it might buy
robots in one operation, and it might buy a shredder for corn in
some other area. So it is a broad thing.

I have gotten the impression that maybe the grants and some of
the things that we have been doing, while most of them have been
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good, have lacked overall coordination, and there is not the overall
purpose that serves the economy of this country.

And I do not mean that this takes the place of anything. I do not
mean to say that if a large corporation wants to give a grant to a
particular school that it can’t, that is fine.

What I am thinking of is a government agency that would hope-
fully have an overall view of the economy and where we should be
going. Maybe it could put some money into something that is not
likely to return anything right now, but would 10, 15 years down
the road.

Mr. GopowN. It is certainly an opportunity to get some, what we
are calling generic research, research which would be beneficial for
everybody in a given area. In my case, my concentration is biotech-
nology, but this seems like a good way to get it going.

I would add a consideration and an anecdote very, very briefly.
Consideration would be that whatever mechanism is set up, it
should not have any more bureaucratic glue or molasses than abso-
lutely necessary.

And second, the anecdotal comment is that industry has gotten
together in a let-us-talk-about-it stage to see, one, what needs to be
done, and then two, how can we go about doing it?

In biotechnology in 45 minutes a number of companies, now
albeit these were major companies and so they had the funds at
their disposal, got together and decided that there was an area, and
this is protein engineering and protein research, which needs to be
addressed, and they were able to identify a significant amount of
funds which, if the plans come to fruition and if it passes the De-
partment of Justice muster and that sort of thing, will very quickly
come into being.

So there is an identified need to do what you are talking about,
and we would welcome any mechanism which would facilitate it.

Senator ExoN. To answer your question there, my view would be
that this would be administered by the National Science Founda-
tion, with existing staff.

We would not be creating any bureaucracy, other than the bu-
reaucracy that would be necessary to form such an organization
with the Secretary of Commerce sitting on that group that would
make recommendations. But the operation would be handled by
the National Science Foundation.

Thank you very much. If there is any other comment I would
like to hear it. We would want to work with you people who have
had far, far more experience than this senator in this area.

Mr. HEATON. Senator Exon, I would like to point out that there
are some mechanisms like what you are proposing, which are
working quite well at the state level. I know in Massachusetts, for
example, there is a Massachusetts Technology Development Corpo-
ration, which performs this kind of function. It is particularly di-
rected toward improvements in manufacturing processes. Within
the last year or so Massachusetts has also created a Massachusetts
Product Development Corporation, which is an analogous effort but
in the area of developing new products. Both of these appear to be
working quite well. They fund ventures that are not so easily fun-
dable through the private venture capital markets.
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I think that while your idea is a very interesting, worthwhile
one, it is important for these kinds of decisions to be made close to
the entrepreneurs. who are developing the new technology. There-
fore an alternative perhaps to-consider is to use Federal monies as
funding for these state efforts where they do exist.

It is a little bit hard to know exactly which States have such ef-
forts, and that is why I think Senator Bumpers’ proposed legisla-
tion that surveys of these State-level initiatives could fit nicely
with your initiative and would be valuable.

Senator ExoN. The only thing I would say about that is that if
we started with a grant program to the states and let them handle
it, we would be losing centralized control. In order to look far
enough into the future, I think that control is n .

In other words the Massachusetts program was one that I had
heard about and was part of the thinking that helped us come up
with this program. But I would think that Massachusetts basically
would be doing things and funding things that would probably best
benefit Massachusetts and maybe not a corn farmer in Nebraska
and vice versa.

Mr. HEATON. No question about that.

Senator ExoN. So anyway, did you have anything to add, Dr.
Goldhammer?

Dr. GoLpHAMMER. No.

Senator ExoN. Thank you very much.

The CHAIRMAN. What type of products are not so easily financed?
I am trying to get a better grasp of that in that Massachusetts
Product Development Corporation.

Mr. Heaton. Things that appear to be of high risk technically,
that maybe have a fairly long development period and will not suc-
ceed, and appear to have a low probability of success, causing the
entrepreneur to have had difficulty getting money from established
venture capital companies.

The CHAIRMAN. Have you got an example or two that you can
think of now?

Mr. HeatoN. What I could do is submit the report of the Massa-
chusetts Technology Development Corporation for the record by
reference. It is full of such examples.

The CHAIRMAN. Very good.

Mr. PAYNE. May I give you an example of a generic t; of pro-
gram that is very close to the marketplace, but very J“'lg'?cult for
any single company to undertake?

In the structural ceramic area the concept of using advanced ce-
ramics as a leading edge on an airplane is a little difficult for air-
plane designers to comprehend. So design rules simply do not exist
on how to use structural ceramics in mechanical and structural ap-
plications.

We need to get designers and producers of advanced ceramics to-
gether. We need to talk about design rules. We need to begin to
develop computer modeling for the utilization of advanced ceramics
in mechanical and structural applications.

That is the kind of thing that is very close to the marketplace,
something that you cannot sell your product to the designer if he
does not know how to design it in his system, yet something that is
relatively generic and of interest.
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The CHAIRMAN. Very good. Any further comment? The Commit-
tee appreciates very much the appearance of each of you here this
afternoon. We thank you.
The Committee 'will be adjourned.
[Whereupon, at 4:20 p.m. the hearing was adjourned.]

O

DEPOSIT
DEC 02 1987

SHIPPED




www.libtool.com.cn

Digitized by GOOS[Q



www.libtool.com.cn

Digitized by GOOS[Q



www.libtool.com.cn

Digitized by GOOS[Q



