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7S Years Stimulating America's Progress * 1913·1988

cc: State Designee to the Working Group

C!AJ .li,~ Vt4
C. William Verity
u.S. Secretary of Commerce

We urge your support to assure that the study and the resulting
report to Congress accurately reflect your state initiatives.
Thank you very much for your cooperation.

Sincerely,

The Omnibus Trade and Competitiveness Act of 1988 calls for a
nationwide study of state technology extension services and for a
report of findings to the Congress alon9 with recommendations on
an appropriate Federal Government role 1n encouraging such
programs. The study is being carried out by the Department of
Commerce's National Institute of standards and Technology in
conjunction with the National Governors' Association (NGA).

The intent of the study is to document programs in your state
that are involved in reaching out to help small and medium-sized
businesses solve technical problems or to help them gain access
to new technolo9Y. The study will also focus on the degree to
which the offic1als administering these programs are aware of or
use Federal programs having similar goals. In addition to
meeting the Congressional mandate, the study will provide
information for the NGA Task Force on Research and Technolog¥,
chaired by Governor John R. McKernan of Maine, which is exam1ning
the state role in expanding u.s. markets b¥ capitalizing on
emerging technologies. The Task Force is 1nterested in
identif¥in9 state policies and pro9rams aimed at promoting the
commerc1al1zation of new technolog1es.

A questionnaire requesting information on ¥our state programs has
been sent to your designee to the NGA Work1n9 Group on state
Initiatives in Applied Research. Governor D1Ck Celeste of Ohio
has taken a lead role in focusing Governors' attention on science
and technology and the Working Group has been a very useful
resource. Therefore, we are asking the members of the Working
Group to serve as state coordinators, gathering data from the
various state agencies that provide technological assistance to
businesses.

Honorable Joseph Ada
Governor of Guam
Agana, Guam 96910

Dear Governor Ada:

THE!SeCRETARY OFCOMMERCE
Weshington,D.C.20230

\
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(904) 487-3134
Fax: (904) 487-0526

Florida
,/Mr. Ray Iannucci
Executive Director
Florida Hiqh Technology and

Industry COUDcil
Room SOl-A, Collins Buildinq
107 west Gaine. street
Tallahassee, FL 32399-2000

Delaware
""Dr. Alfred J. Restaino
Executive Director
Governor's Hiqh Tech Task Force
802 French Street
carvel Buildinq
Wilminqton, DE 19801

(302) 571-3202

(203) 846-0714
Fax: (203) 597-9762

Coooecticut
/Dr. Jacob Goldman
President
Connecticut Academy of

science and Engineering
c/o GB Energy Systems, Inc.
181 Main street
Norwalk, CT 06851

(303) 839-3960

Colorado
,Mr. Randy Harrison
Deputy Project Manager
Colorado sse Project
One United Bank Building
1700 Lincoln Street, Suite 3720
Denver, Co 80203

(916) 332-1394
Fax: (916) 322-3524

Califomia
/Mr. Kenneth Gibson
Executive Director
Department of Commerce
1121 L Street, Suite 600
Sacramento, CA 95814

(501) 371-3554

Arkansas
i Dr. John Ahlen
President
Arkansas Science and Technology

Authority
100 Main street, Suite 450
Little Rock, AR 72201

(907) 465-3568

Alaska t
~I Dr. Henry Cole

Special Assistant for
Science and Technology

Office of Management and Budget
Division of Policy
P.O. Box A
Juneau, AX 99811

(205) 261-3572

Alaboa
I Mr. Fred Braswell, III

Director
Alabama Department of Economic

and community Affairs
3465 Norman Bridge Road
Montqomery, AL 36105-0939
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Dnsas
Mr. William Brundage
President
Kansas Technology Enterprise

corporation (KTEC)
400 Southwest 8th street
5th Floor
Topeka, KS 66603

(913) 296-5272
Fax: (913) 296-5055

(515) 281-3036
Fax: (515) 281-6611

120
Mr. Doug Getter
Bureau Chiet
Business/Targeted Small

Busines. Development
Iowa Department ot Economic

Davelopmant
200 E. Grand Avenue
ees Moine., IA 50309

Indiana
Mr. Staven Gage
president
Indiana corporation tor

Science and Technoloqy
One North capitol
suite 925
Indianapolis, IN 46204-2242

(317) 635-3058
Fax: (317) 232-4146

Illinoi.
Mr. John Straus
Executive Director
Governor's Commission on

Science and Technoloqy
100 West Randolph street
suite 3-400
Chicago, IL 60601

(312) 917-3982
Fax: (312) 917-6732

(208) 334-2470
Fax: (208) 334-2631

Idaho
Mr. Richard Tremblay
Administrator
Division at Science and

Technology
Department at Commerce
Hall ot Mirrors, 2nd Floor
700 West State
Boise, 10 83720

(808) 548-8741
Fax: (808) 523-8637

Bayaii
Mr. Carl Swanholm
Science and Technoloqy Ofticer
Department at Business and

Economic Development
P.o. Box 2359
Honolulu, HI 96804

(671) 472-4201

gyg
.Mr. Peter P. Leon Guerrero
Acting Director
Bureau ot Planning
P.o. Box 2950
Agana, Guam 96910

Georgia
~Mr. Thomas Lewis
senior Executive Assistant
Oftice at the Governor
201 state Capitol
Atlanta, GA 30334

(404) 656-6870



Massachusetts
Ms. Megan Jones
Executive Director
Massachusetts Centers ot

Excellence Corporation
9 Part Street
Boston, MA 02108

Missouri
Mr. John Johnson
Executive Director
Mi.souri Corporation tor

Science and Technology
High Technology Program
P.O. Box 118
Jetterson City, MO 65102

(314) 751-3906
Fax: (314) 751-5183

(617) 727-4929

(601) 232-5322

Mississippi
Mr. Jame. Reidy
Chairman
Department ot Physics
University of Mississippi
University, MS 38677

(612) 297-4368
Fax: (612) 297-43671IVY1an4

Mr. James Peiffer
Director
Business and Industrial

Development
Department of Economic and

Employment Development
45 Calvert street
Annapolis, MD 21401

(301) 974-3514
Fax: (301) 974-2628

MiMesota
Ms. Beverly Jones
Executive Director
Office of Science and

Technolo9Y
900 American Center Building
150 E. Kellogq Boulevard
st. Paul, MN 55101(207) 622-6345

Maine
Ms. Patricia Tanski
Executive Director
Maine science and

Technoloqy Board
One Memorial Circle
Auqusta, ME 04330

(517) 373-7550

Kentucky
Mr.'William Lomicka
secretary
Commerce Cabinet
Capitol Plaza Tower
24th Floor
Frankfort, KY 40601

Michigan
Dr. James Kenworthy
Manager, Research and

Technology Programs
Michigan strategic Fund
Michigan Dept. of Commerce
Law Building, Third Floor
525 west Ottawa
Lansing, MI 48933(502) 564-7670

Fax: (502) 564-3256
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North DaJtota
Dr. Don Math.en
Associate Dean
School of Engineering and Mines
University of North Dakota
213 Harrington Hall
University station
P.o. Box 8103
Grand Farka, ND 58202

(701) 777-3132
Fax: (701) 777-5181

North carolina
Dr. Earl MacCormac
EXBcutive Dirc.ctor·
North carolina Board of

Science and Technology
Office of the Governor
116 West Jones Street
Raleigh, HC 27611

(919) 733-5811
Fax: (919) 733-5166

Nay York
Mr. H. Grahu Jone.
Executive Director
New York Stat. Science and

Technology Poundation
99 Washington Avenue
suite 1730
Albany, NY 12210

(518) 474-4348

(505) 827-0381
Fax: (505) 827-0407

Ney Mexico
Mr. John Dendahl
secretary
Economic Development and

Tourism Department
Joseph Montoya Building
1100 st. Franci. Drive
sante Fe, NM 87503

(609) 633-2740
Fax: (609) 292-5920

Hay Jersey
Mr. Edward Cohen
Executive Director
New Jersey Commission on

Science and Technology
122 West state st. CN-832
Trenton, NJ 08625-0832

(603) 271-3734

New Rgpsbira
Mr. Wallace E. Stickney
commissioner
New Hampshire Department ot

Transportation
John O. Morton Building
Hazen Drive
Concord, NH 03301

(702) 885-4325

Heyada
Mr. Andrew Grose
Executive Director
Commission on Economic

Development
capitol Complex
Carson City, NV 89710

(406) 449-2778
Fax: (406) 444-2808

Icmt.ana
Mr. 'Samuel Hubbard
Executive Director
Montana Science and Technology

Alliance
46 N. Last Chance Gulch
suite 2B
Helena, MT 59620



(605) 773-3455

Sog1:h Dakota
Dr. Ernest Buckley
Special Advisor to the

Board ot Reqants
Kneip Buildinq
Pierre, SO 57501

(803) 799-4070
Fax: (803) 252-7642

.._ ...
south CArolina
Dr. Robert Henderson
Executive Director
South Carolina Research

Authority
P.o. Box 12025
Columbia, SC 29211

(401·)277-2601
Fax:· (401) 277-2102

Rhode Xsland
Mr. Bruce Lane;
Executiv. Director
Rhode Island Partnership to~.

Science and Technoloqy
7 Jack.on Walkway
Providence, RI 02903

(809) 722-8660
Fax: (809) 726-1440

Puerto Rico
Mr. William Ocasio
Executive Director
Governor's Economic Advisory

Council
Commonwealth ot Puerto Rico
P.o. Box 42001
San Juan, PR 00940-2001

PaM.ylyania
Mr. Jacque. Koppel
Executive Director
Ben Franklin Partnership
464 Forum Buildinq
Harrisburq, PA 17120

(717) 787-4147
Fax: (717) 234-4560

oregon
Dr. S. John OWen
Chairman
Department ot Electrical and

computer Enqineerinq
Oreqon state University
corvallis, OR 97331

(503) 754-3617

(405) 841-5139

Ok1ah91la
Dr. Carolyn Wendel Smith
Interim President .
Oklahoma Center tor Advancement

ot Science and Technoloqy
6601 Broadway Extension
Oklahoma City, OK 73116

(614) 466-3086
Fax: (614) 644-5758

.QbJ.g
Mr. Christopher Coburn
Science and Technoloqy

Advisor
Otfice ot the Governor
65 E. state Street
suite 200
Columbus, OH 43266-0330
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(304) 348-2234
Fax: (304) 348-8887

West Virginia
Mr. John Smolak, III
Assistant Director
Industrial Development
Governor's otfice ot Community

and Industrial Development
Building 6, Room B-517
State Capitol Complex
Charle.ton, WV 25305

Vimin IslaMl,
Dr. Darshan Padda
Vice President for Research

and Land-Grant Programs
University of the Virgin

Island.
RR .2, Box 10,000
Kinqshill, st. Croix
U.s. Virgin Islands 00850

(809) 778-0246
Fax: (608) 267-2829

(703) 689-3020
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Virginia
Dr. Barry Holt
Director for Technology

Commercialization
Center for Innovative
Technology
The Hallmark Buildinq
13873 Park center Road
suite 201
Herndon, VA 22071

Venaont
Mr. Elbert Moulton
Secretary
Agency of Development and

Community Arfairs
109 stat. street
Montpelier, VT 05602

(802) 828-3211

JltU
Dr. Randy Moon
Science Advisor
state of utah
Office of Planning and Budget
116 State Capitol
Salt Lake City, UT 84114

(801) 538-1038
Fax: (801) 533-5231

Tens
Mr. Richard Thomas
Director or State Affairs
Otfice of the Governor
State of Texa.
P.O. Box 13561
Austin, TX 78711

(512) 463-1814

Tennessee
Dr. John Crothers
Director
Hiqh Technology Development

Division
Department of Economic and

community Development
320 6th Avenue North
Rachel Jackson Buildinq
6th Floor
Nashville, TN 37219-5308

(615) 741-5070



(307) 721-2209

WyOJPinq
Dr. James Speiqbt
Chief Scientific officer/

Executive Vice President
western Research Institute
P.O. Box 3395
University Station
Laramie, WY 82071

(608) 266-3203
Fax: (608) 267-2829

wisconsin
Dr. Rolf Weqenke
Administrator
Division of Economic and

community Development
Wisconsin Dept. of Development
123 west Wasbinqton Avenue
P.O. BoX 7970
Madison, WI 53707



Jim Brickner
Senior Staff Consultant
Office of Financial Management
100 Insurance Building
MS: AO-44
Olympia, Washington 98504

WASHINGTON

Huston Carlyle
Chief of Staff
Governor's Office
State Capitol
Lincoln, Nebraska 68509

NEBRASKA

Len Sanderson
Chief of Staff
Governor's Office
P.o. Box 94004
Baton Rouge, Louisiana 70804

LOUISIANA

Karen Scates
Intergovernmental Representative
Governor's Office
'State House
Phoenix, Arizona 85007

ARIZONA

The following states do not have official representatives on the NGA
Working Group on State Initiatives in Applied Research. The survey
form was sent to the following people.



For discussion at our next meeting, I have enclosed a summary of
a draft proposed agreement between the Working Group and the
National Science Foundation regarding ways to share Science and
Technology Center proposal evaluations with.the states. The
subcommittee which was formed at our last meeting did an
excellent job developing this agreement. Please look it over. A
discussion on the proposal will be held during our meeting on
Thursday, September 29, in the afternoon.

As a reminder, the meeting will be held in room 543 of the
National Science Foundation building. If you have not already
made your hotel reservation, the enclosed list of hotels are
within walking distance of the NSF.

I look forward to seeing you on september 29.

This packet contains information from our last NGA Working Group
meeting and materials for our next meeting which will be held on
September 29-30, 1985, in Washington, D.C.

The ~oceedings of our last meeting are bound in the enclosed
document. Presentations were summarized either in the form of
minutes or, in_most cases, as reproductions of speakers'
overheads and papers.

The second item is a copy of a letter that was sent 'from Governor
Richard F. Celeste to your governor on June 14, 1985, encouraging
your state's participation in the Federal Demonstration Project.
As you will recall, the purpose of this project is to reduce
bureaucratic red tape in the administration of research grants at
u.s. universities.

RE: Enclosed Documents ~

DT: september 15, 198a

TO: NGA Working Group on state Initiatives in Applied Research

FM: Chris Coburn

RICHARD F. CELESTE
GOVERNOR

STATE OF OHIO

OFFICE OF THE GOVERNOR
COLUMBUS 43266·0601•
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MEMORANDUM



o Tremendous effort and expense will have been expended in
reviewing proposals submitted to NSF's STC Program, and much
information will have been collected about specific
proposals. NSF's sharing this information with the States
could save a tremendous amount of duplicate effort.

o The major impediment to immediately sharing the outcome of
the NSF STC review process is NSF's need to protect the
confidentiality of proposers and proposals. Therefore,
permission would have to be secured from proposers to share
information about their proposals.

o NSF and the States share interests in promoting science,
engineering, and technology research. The specifics of
their interests, however, are not fully congruent.
Therefore, NSF and the States will by necessity differ at
times in which activities or fields they wish to support,
even if everyone agrees on the absolute quality level of
particular proposals.

Assumptions:

"There has been a significant increase over the past five years in
both Federal and state investments in university-based organized
research units (centers and institutes). At times state and
Federal efforts have been well coordinated; at times they have
not. Included among the costs of poor coordination has been
duplication of effort in reviewing the same proposal sent to both
Federal and state agencies. As NSF is completing the review of
the first set of proposals submitted to its STC Program, we see a
major opportunity to capitalize on that review process -- to
maximize support for the best proposals and to minimize
duplication of review efforts.

Background:

As part of a broader effort to increase coordination and
collaboration between the states and the National Science
Foundation, this document outlines mechanisms to ensure optimal
use is made of the information gleaned during the review of
proposals submitted to NSF's Science and Technology Research
Centers (STC) Program.

MECHANISMS TO INCREASE NSF/STATE COORDINATION
AND COLLABORATION IN SCIENCE AND TECHNOLOGY CENTERS
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With the identity of the reviewer removed, NSF peer reviews are
automatically sent to the PI who has the discretion of providing
them to the state representative.

Step 3: State officials will be responsible for contacting the
PIs for further discussion or negotiation if they so choose. In
the case of mUltistate STC proposals, the representative from the
PI's state will be responsible for coordinating with his/her
counterpart in other states that are major elements of the
proposals.

The NGA Working Group on State Initiatives in Applied Research
will coordinate the transmittal of the list of PIs and proposal
titles to the states. The state representative on the Working
Group will receive this information unless the state identifies
another individual to be the contact person. That individual is
responsible for contacting the PI and for keeping copies of
reviews received from the PI confidential~ consistent with
federal and state law.

When the NSF contacts the PIs (in writing), it will make clear
that this process is to better insure the coordination of state
and federal science and technology investments. There is no
guarantee or expectation that states will be prepared to fund any
of these proposals or future iterations of these proposals.

step 2: Except for those states that have excluded themselves
per step 1, NSF will contact the Principal Investigators (PIs) of
all proposals rated in the top 30%, seeking permission to include

, their names, telephone numbers, and proposal titles on a list to
be sent to the members of the NGA Working Group on State
Initiatives in Applied Research and other potentional
supporters.

Step 1: States will have the option to remove themselves from
the list for receiving information on the top (30%) STC
proposals.

The Mechanism:



$85.00$75.00Hampshire Hotel
l310 New Hampshire Ave, N.W.
202/296-7600

N/A$75.00state Plaza
2117 E street, N.W
202/861-8200

$95.00$75.00Lombardy
2019 I Street, N.W.
202/828-2600

Government Rates
single Double

The following hotels are within a 15 minute walk of the National
Science Foundation:

-- Additional Suggestions -­

HOTELS IN WASHINGTON, D.C.



Over the past two years, federal R&D agencies joined with the
Florida state university system and the University of Miami to
demonstrate standardized and simplified approaches to the
administration of sponsored research. As indicated in the
attached memorandUm from the Office of Management and Budget, all
agencies now have the authority to use these simplified
procedures in supporting research at colleges and universities
throughout the united states.

I am urging each governor to bring together appropriate state and
unive~sity officials to explore ways to improve state policies.
In this way, you can build on the efforts already underway at the
federal level. Since the due date for proposals is July 15,
prompt action will be necessary.

We have all been concerned with finding ways to enhance the
environment for research within our universities. As Lead
Governor for Science and Technology at the National Governors'
Association, I write to ask you to take the leadership within
your state to promote a federal activity designed to improve
procedures for administering university research. This effort is
consistent with the NGA's policy to increase governmental
efficiency.

Federal agencies are now requesting proposals from universities
on ways to eliminate unnecessary administrative burdens on
sponsored research, thereby enhancing research productivity. A
description of the program, called the Florida Demonstration
Project, is enclosed. Proposals will be judged, in part, on a
plan by the institution to improve its internal administrative
procedures for research programs.

Dear Governor Ada:

The Honorable Joseph F. Ada
Governor
Territory of Guam
Office of the Governor
Agana, Guam 96810 .

June 14, 1988

RICHARD F_CELESTE
GOVERNOR

STATE OF OHIO

OFFICE OF THE GOVERNOR
COLUMBUS 43266-0601



Enclosures

Best regards,

~~
Governor

The conduct of research in our universities will benefit from the
improved procedures already implemented. The full benefit will
come, however, only if federal requirements are extended and are
accompanied by comparable changes at the state level. I
encourage you to direct attention to this issue by using the
Florida Demonstration project as a model for action in your
state.

Page 2



Agencies which sponsor research are authorized to make
routine use, as appropriate, of the most successful subset of the
Demonstration procedures:

1. Waive most cost related and other administrative "prior
approvals" required by OMB Circulars A-21 and A-110,
except actions which change the scope or objective of a
project, change key personnel, require additional
funding, or where specifically required in the award
instrument.

This memorandum provides guidance and instructions to reduce
unnecessary administrative burden on sponsored research and to
re-establish the Interagency Assessment Committee to oversee the
Florida Demonstration project to reduce overhead costs and
increase research productivity.

The Federal Government has streamlined the administration"of
sponsored research through issuance of the Office of Management
and Budget (OMS) Circulars A-21, "Cost principles for
Institutions of Higher Education," and A~llO, "Grants and
Agreements with Institutions of Higher Education, Hospitals and
Other Non-profit Organizations." Nevertheless, grant accounting
and administration remain relatively complex for a number of
reasons, including the Federal Government's need to ensure public
accountability and the financial pressures on universities to
recoup all of the indirect costs associated with research.

• Overhead costs have gone up and productivity has gone down.

In March 1986, five agencies began the Florida Demonstration
Project to see if this trend could be reversed. In March 1988,
the Presidential Task Force on Regulatory Relief approved the
expansion of the Project, beginning October 1, 1988, to include
research contracts as well as grants, and to include universities
and research facilities outside of Florida.

SUBJECT:

MEMORANDUM FOR THE HEADS OF EXECUTIVE DEPAH"Jl'ME
ESTABLISHMENTS

AND

Joseph R. wrig~h' Jr.
Deputy Director .,'#.
Eliminating Un sary Administrative Burden on
sponsored Rese ~

FROM:

M-88- 20

May 18, 1988

EXECUTIVE OFFICE OF THE PRESIDENT
OFFICEOFMANAGEMENT AND BUDGET

WASMINOTON. D-C. 20503•
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Agencies will report to OMB by January 1, 1989, on
experience using these procedures.

The Departments of Agriculture, Defense, Energy, and Health
and Human Services, and the National Science Foundation will
continue a Phase II of the Demonstration project. Other Federal
agencies are encouraged to participate as well.

The Interagency Assessment committee composed of the senior
policy officials of the participating agencies wil1 continue to
provide general guidance and oversight. Dr. William Raub, Deputy
Director, National Institutes of Health, will continue as Chair
and periodically report to OMS on the progress of the
Demonstration and those developments that affect government-wide
policy. Invitations will be extended to the President's Council
for Management Improvement (PCMI), the President's council for
Integrity and Efficiency (PCIE) and the Chief Financial Officers
(CFO) Council to provide ex-officio representation to the
Interagency Assessment Committee.

The institutions currently in the Demonstration (the nine
campuses in the state of Florida system and the University of
Miami) will continue. The five institutions that participated in
the ancillary costs studies (University of California, Columbia

• University, Johns Hopkins University, state University of New
York, and the University of Virginia) will be eligible as well.
Each of these institutions will specify their plans and
methodology for continued participation.

An additional 10-15 university participants will be selected
on a nationally competitive basis. Proposals will be due by July
1 and evaluation and selection by the Interagency Assessment
Committee completed by September I, 1988. The proposals must
specify the area or topic for study, the methodology and
evaluation criteria, including measurements for research
productivity and costs savings.

For further information, contact Jonathan Breul, Financial
Management Division, at 395-3050.

3. Authorize grantees the authority to initiate a one-time
no-cost extension of up to 12 months.

4. Authorize grantees to carry forward unobligated
balances to subsequent funding periods without prior
agency approval.

Aut:.horize grantees to incur pre-award costs at their
own risk.

2.



recommended to the Omce of .
Management and Budset that aU .
research lIenciel be authorized to make
routine use of most of the above features'
and that the Demonstration be
continued with IU1 enlarsed scupe and
broader participation. On May 18.OM!
issued a memorandum 10 all asencies
malcins these authorities available for
a1l8seaciel to apply 10many research
·awardee •• includinl contractors. The
foUowinS solication fl intended 10
implement the recommendation that the
Demorutration be continued in an
expanded form.
Purpo .. and ScoIM

U of the cumnt Florida Demon.ltalion
Project .', .
DATU:Evaluation and selection of
o'llnizationl will be completed about
Ausuat 15. 1988. Project ol'8anization
and execution of Phal. 0 Isreementl
will be completed about October 1.1988.
'0" IlURntU'N'O"lIAnON CONTACT:
Geoffrey Grant. Nationallnstitutel of
Health. 301-4911-5967:WUUam Kirby.
National Science Foundation. 202-357-
1B80:Charles Paoletti. Office of Navai
Research. 202-696-4601: Edward SharP.
Department of Energy. 202-58&-8192: or
Lyn Zimmerman. Department of
~culh1re. 202-382-1304.
IUPItUIlINTARVIN'OAMAnON:

The purpose of thil solicitation is to
BacklftlUDd provide a mechanilm to expand the
In April 1988 NIH. NSF. DOE. ONR. scope of the Florida Demonstration

and USDA joined with the Florida State Project and to broaden participation in
University System and the University of demonltration activititl.
Miami in a demonstration of a standard Phase nwill have the following basic
and simplified resean:h support + purpoles:
Instrument 1. To refine and telt further certain
The demonstration was developed by reatures of the Florida Demonstration

Federal officials with the ProjecL
encourasement of the Government· 2.To identify and test or review new
University-Industry Researeb features.
Roundtable of the National Academy of 3. To serve II the be.11 for lbe
Sciences.
The demonstration Is testins the . continued development of a modelm policy for the adminJ.tration of aU

It Icacy of standardizing and simpllfyina Cundamental research and related
most Federal grant financial and
administrative requirementl as a meanl awards. .
of enhancins research productivity and 4. To serve e•• cat81Ylt for awardee
redUCing administrative burden for orsanlzationl ana state government
Federal agencies and grantees. participation in redudn. unnecelaary or
The standard research grant belns redundant intemallDd state IYltem.

tested differs from the pnts Islued by adtninistrative burden.
mOIl Federal asendes by eliminatins 5. To examine lbe potential effects of
most of the current requiremenll for adminiltrative requil'ementl on resaarch
Federal prior approval of certain . productivity anJ./or co. II.
expenditure It.mt (foreisn travel. EllsibiUty and Compositloa of PbaN 0
permanent eqwpment. etc.) a. Ions as
pertinent grantee administrative This solidtatJon IIopen to aU
IYltem are adequate. The lerma of the orsanizations which perform or
Florida Demolllb'ation Project auo adminilter Federally .ponsorad
allow grante.s the authority to incur research. or recognized representatives
pre-award COltl up to 90 daya before the of such organizationa. Up to 20
effective date of the grant and to extend oraanizatioru may be s.lected.nose
the period of the srant.if neceslary. orsanizationa that participated in Pbase
without Federal approval Grantees may Ithat lubmJt propo.aia and wilh to
also determine that aU Federally participate under the I.me conditions
suppcrted research of individual PI's il outlined in this lolicitation for Phale n
• scientifically related and. if 10.may . will be included.
charse available Federal funda to The lelection or o'lanizationl it
accomplish the work lupported by each intended to be broadly representative of
ageney in the mOlt effective way the research community. includins
without detailed justificatiolll of IUcb primarily la'le and .maU public and
allocations aow required by Federal private coUea.1 and universitiel. and
regulations. The Federal asendn also poslibfy predominaatly .
continue to approve chana .. in the undersradult. inatitutiODl. aon.profit
scope of the research or of the Principal research inltitutiODl. ho,pUII .. and
Investigator. '. profit·maJdns ol'lanizationa. However.
Based OD extensive review of the no commitment IImade to lelect either

resultl of the project to date. an a minimum number of orpnizations or
Interasency Assessment Committee to ensure representation by Ivery

IUIiMARY: Thil Notice announces a
lollcitation to "lect ol'8anizationa to
participate in 8 Federal Demorutration
Project (FOP) to eliminate unnecelsary
adminiltraUv. burdena on sponlored
research. thereby eDbancina relearch
productivity. The FOPcorutitutes Pbal.

NATIONAL SCIENCE FOUNDATION

,The Federal DemonatratlOn ProjRt
CFormerty the Florida Demonentlon
Pr~ject);PMH IISoIIcititlon
AaENCID: Natiomil science'Foundation.
National Inltttutu of Health. Office of
Naval Research. Department of Energy.
and Department of Agriculture. '
ACTION:NoUea.
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3. Reporting Requirements
Issues pertaining to the administrative

burden associated with technical ilnd
financial reporting requinnenets will be
explored. The focus or this core area
will include contents of reports,
litanuardization. and frequency. ~nd
electrenie submiSSion.
4. Audit Requirement,
Alternatives to existing audit and

systems rC\'iew processes as a means of
assuring appropriate accountability and
proper stewardship of Federal funds will
bit explored,
Other Areal
In addition to the above core areas.

selected organizations and participating
agp.ncies may agree to pursue additional
administrative issues. inc!uding more
limited studies and demonstrations
which may not involve all participants.
Examplu or such activities could
inc!ude de"'eloping standard
cernflca lions and assurances.
addrp.ssing indirect cost negotiation and

- reimbursement issues. reviewins
po~-ment processes. etc.
Wbat to Submit
Proposing organizilt!ons must submtt

fifteen (13) copies cf a brief propQsal
(not to exceed 5 pages] which cevers till:!
follcwing:
t, Phase 11Narrative

A narratt ve desc.~binsi {i} the primary
areas of orsanizalional and staff
expertise which the proposer would
contribute to Phase 11. with particular
emphasi!l on the core activities; (ill
suggested approaches for addre!l!ling
those areas: (iii) other sugested subject
arp.iISand features: (iv) expected
bcnefHs to organization and research
ccmmunity of organization's
partictpalion. including sU88e~te\J
methods or approaches for assessins the
impact uf changes on reseuch
productivity.
2. Commitment/Responsibility
A section indica tina the organizatiun's

top management and workingle\"el
willi:1gness and commitment to fully
participate in the Phaae II activities.
Thls discussion should also identify the
person who will be responsible for
coordinating the orsanization·.
participation and their qualifications. In
the case of orsanizations representing
university ,ystems. a sinsle contact is
required.
3" Internal S~'slems Review
A brier description of what and huw

the organization would reveiw its

ran Interagency Assesllment Committee.
comprised of representatives of
participating Federal agencies ror final
selection.
Ol1aDi2alioD of Pha.. 0
Phase Uwill be orsanized around

several major core activities and issues
which will be addressed by the
participatins organizations and
agencies. The emphasis of these
activities wiU be aD examining
administrative requirements and
processes which directly impDct
research productivity. The Federal
agencies. in cooperation with the
selected organizations. will aSSesS
olicie~ and operational issues in the

core areas; select appropriate issues for
demonstration or testing purposes:
develop demonstration protocol; and be
the focal point for carrying out the
activity and evaluating its resulls.
Selected 01"82nlz3tiops must be involved
in ill the core areas. While<the focus of
l~e Phase nactivities will be on Federal
requirements and processes. selected
or!l211izations will be expected to make
corresponding chansea in internal
systems. where appropriate and
consistent with prudent stewardship oS
Filcleral or institutional resources.
Phase II Activities
The following core areas wilt be

included in Phase II:
1. Terms, Conditions. and Award
Instruments
The stnndard terms and conditions

llc\'emins the original Florida
Demonstration Project will be refined
aad modified. with particular emphasis
on the issues of project relatedness. data
righls and copyrightable materi:Jis. and
issues related to diCrerent types of
award instr.unents (grants. contracts.
cooperative agreements). It Is intended
that. prior to the commencement of
Phase D. the parties will ratify standard
terms and conditions which will goven
both the Phase U partidpation and
awards made during PhaselL The
period of the Phase U agreements will
extend for 24 monthll.
:!. Application Procell
Is;ue, pertaining to the administrative

burden associ3ted with the applic:1tion
pror.css will be explored. with particular
emphasis on the time. effort and
piiperwork required to comply with
Federal application requirements. Th.
goals of this core area win be to simplify
the process for non-competinl
applications and funding and to develop
Uniform protocol and formats ror
application material. and electronic
submission.

-

organization type or ether
characteristics.
ParticipatioD Coadltlou
As a condition for participation in

I'hltse II. the selected orsanizations will
be required to aaree to the roHowing
conditions:
t,To participate fully in the

uevelopment and demonstration of
Phase nactivities: and in subsequent
review and communication of Phase U
results to appropriate officials and
audiences.
z, To accept the General Terms and

ConaHions governing the current Florida
Demonstration project. as revised for
Ph::s!! U.
3. To conduct an assessment of its

own internal sYltems and to report on
and undertake appropriate
nrgiinia:ational changes (includir.g
review and approval ilt organization
system or state/local levels) to impruve
acir.1inistrative systems by reducinl.l
unnecessary and redur.dant
fellulrements.
4..To assess or measure actuul or

potential impact oC chanacs on research
productivity.
5. To defray the costs of p~r~lr.ipalion

\·.;l!lout special awards or funding from
the ;l:..rticipatin! Federal :tgencies.
Selection Criteria
1.Proposed approach,t!!ljtu

OIddressing required Phase IIactivlues.
lncludins methodologies for assessing
Ihe impact of admlnistrative changes on
research productivity.
2. Evidence of organizational and lop

milna8~:nent commitment to ful'
participation in Phase II,
3, Organization's proposed appronch

to ils own internal systems aSlcssment.
including evidence of aiJpropriate state
systllm or agency agreement to engage
in thl!se or corresponding Hsses:nnenlJ.
4. Evidence of experience and

lp.udership in improving research
adminis ltation.
In addition to the above. equaUy

wf!ighted criterill. consideration will be
gi\'en to achie\'ing an appropriate
representation of ortDnizations.
inch:ding orsanization type. size. extent
of research sllpport. geographic locatior..
etc.
EvaluatioD of Proposals aDd Selection
Proces. '

E\'aluaticn of proposals will be
carried oul by a panel comprised of
f'ede:&1 aaency offtdall and
representatives of the research
community convened by the
Go\·emment-Uni\,ersit}·.lndustry
Research Roundtable (GutRRJ. The
p.,nel will make Its recommendations to
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Selection and Schedw.
Evaluation and selection of

ol1anizationl will be completed about
August 15. 1988. .
Project ol'8anization and execution of

Phase U agreemenll win be completed
about October 1, 1988.
(OMB No. 3145-0080)
WiWaaa s. lClrIty.
H~ PolicyO[fic.. Divi.ioD of Grvnu and _
C"nWcu. Ntztional Scienc. Foundation.
IFR Doc.~t.wo FlIed~ 10:111m)
-.u..coo. ,... ....

• inlemall,.tema and maP or .
recommend C!N"P'IIIthe cue oiNt.
1DatitutiOlll,bow they wiD aIIo ... '
review an'" appropriatA!c:Uaaa at th.
l)'IItam cw atata ltv'" &ad evtdeace of
appropriate .... te qency l18""!De.at to
eRla.e in auc:h review ••
4. Experience
A description of th. ol1arrization's

and its staffs experience and
contribution. In the area of Iponsored
resean:h men_sement.
5. Ol1anization Profile
A brief lummary of the OrwanizlltiOIl'S

characteriltica: type of institution/
ol1ani%ation. liM. Federal RAOfundlns
for YY 85-87. by ,..,. and flUuiiDa
as.ney. etc.
Propoul SubmJuloa ud-OeadliD ..
Fifteen (15) copi .. of the

011_ruzatioo'. propo .... mUlt b. .
received by C.O.a. July 15.1_ lit:
Govemment-llniversity-Industry,
Realearch Rouadtable. Nation.1
Academy of Sciences. National
Academy of EnJiD.erin" Institute of
Medicine. 210t Constitution Avenue
NW.•Washington. DC 20418.AUenUDn:
FOP. .
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August, 1988

List of Members

WORKING GROUP ON

STATE INITIATIVES IN APPLIED RESEARCH

NATIONAL GOVERNORS' ASSOCIATION

RICHARD F. CELESTE
GOVERNOR

STATE OF OHIO

OFFICE OF THE GOVERNOR
COLUMBUS 43266-0601

I.



(904) 487-3134
Fax: (904) 487-0526

Florida
Mr. Ray Iannucci
Executive Director
Florida High Technology and

Industry council
Room SOl-A, Collins Building
107 west Gaines street
Tallahassee, FL 32399-2000

(302) 736-4271
Fax: (302) 736-3491

Delaware
Mr. Donald Sullivan
Director
Business Development
Delaware Development Office
99 Kings Highway
Dover, DE 19903

(203) 846-0714
Fax: (203) 597-9762

Connecticut
Dr. Jacob Goldman
President
Connecticut Academy of

Science and Engineering
c/o GB Energy Systems, Inc.
181 Main Street
Norwalk, CT 06851

(303) 839-3960

Colorado
Mr. Randy Harrison
Deputy project Manager
Colorado SSC project
One United Bank Building
1700 Lincoln street, Suite 3720
Denver, CO 80203

(916) 332-1394
Fax: (916) 322-3524

CalifOrnia
Mr. Kenneth Gibson
Executive Director
Department of Commerce
1121 L street, suite 600
Sacramento, CA 95814

Arkansas -
Dr. John Ahlen
President
Arkansas Science and Technology

Authority
100 Main street, suite 450
Little Rock, AR 72201

(501) 371-3554

(907) 465-3568

Alaska
Dr. Henry Cole
special Assistant for

Science and Technology
Office of Management and Budget
Division of Policy
P.O. Box A
Juneau, AK 99811

(205) 261-3572

Alabama
Mr. Fred Braswell, III
Director
Alabama Department of Economic

and community Affairs
3465 Norman Bridge Road
Montgomery, AL 36105-0939



(913) 296-5272
Fax: (913) 296-5055
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Kansas
Mr. William Brundage
President
Kansas Technology Enterprise

Corporation (KTEC)
400 Southwest 8th Street
5th Floor
Topeka, KS 66603

(515) 281-3036
Fax: (515) 281-6611

[

[
[
[

Iowa
Mr. Doug Getter
Bureau Chief
Business/Targeted Small

Business Development
Iowa Department of Economic

Development
200 E. Grand Avenue
Oes Moines, IA 50309

Indiana
Dr. John Hague
President
Indiana Corporation for

Science and Technology
One North capitol
suite 925
Indianapolis, IN 46204-2242

(317) 635-3058
Fax: (317) 232-4146

[
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[
[

(312) 917-3982
Fax: (312) 917-6732

[
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[
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Illinois
Mr. John Straus
Executive Director
Governor's Commission on

science and Technology
100 west Randolph Street
Suite 3-400
Chicago, IL 60601

(208) 334-2470
Fax: (208) 334-2631

Idaho
Mr. Richard Tremblay
Administrator
Division of science and

Technology
Department of Commerce
Hall of Mirrors, 2nd Floor
700 West state
Boise, ID 83720

(808) 548-8741
Fax: (808) 523-8637

Hawaii
Mr. Carl Swanholm
Science and Technology Officer
Department of Business and

Economic Development
P.O. Box 2359
Honolulu, HI 96804

(671) 472-4201

Guam
Mr. Peter P. Leon Guerrero
Acting Director
Bureau of Planning
P.o. Box 2950
Agana, Guam 96910

(404) 656-6870

Georgia
Mr. Thomas Lewis
Senior Executive Assistant
Office of the Governor
201 State Capitol
Atlanta, GA 30334



Massachusetts
Ms. Megan Jones
Executive Director
Massachusetts Centers of

Excellence Corporation
9 Part street
Boston, MA 02108

Missouri
Mr. John Johnson
Executive Director
Missouri Corporation for

Science and Technology
High Technology Program
P.O. Box 118
Jefferson City, MO 65102

(314) 751-3906
Fax: (314) 751-5183

(617) 727-4929

(601) 232-5322(301) 974-3514
Fax: (301) 974-2628

Mississippi
Mr. James Reidy
Chairman
Department of Physics
University of Mississippi
University, MS 38677

(612) 297-4368
Fax: (612) 297-4367Maryland

Mr. James Peiffer
Director
Business and Industrial

Development
Department of Economic and

Employment Development
45 Calvert street
Annapolis, MD 21401

Minnesota
Ms. Beverly Jones
Executive Director
Office of Science and

Technology
900 American Center Building
150 E. Ke11og9 Boulevard
st. Paul, MN 55101(207) 622-6345

Maine
Ms. Patricia Tanski
Executive Director
Maine Science and

Technology Board
One Memorial Circle
Augusta, ME 04330

(517) 373-7550

Kentucky
Mr. William Lomicka
Secretary
Commerce Cabinet
capitol Plaza Tower
24th Floor
Frankfort, KY 40601

Michigan
Dr. James Kenworthy
Manager, Research and

Technology Programs
Michigan strategic Fund
Michigan Dept. of Commerce
Law Building, Third Floor
525 west ottawa
Lansing, MI 48933(502) 564-7670

Fax: (502) 564-3256



(701) 777-3132
Fax: (701) 777-5181

North Dakota
Or. Don Mathsen
Associate Dean
School of Engineering and Mines
University of North Dakota
213 Harrington Hall
University station
P.O. Box 8103
Grand Forks, NO 58202
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[
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(919) 733-5811
Fax: (919) 733-5166

[

North Carolina
Or. Earl MacCormac
Executive Director
North Carolina Board of

science and Technology
Office of the Governor
116 west Jones street
Raleigh, NC 27611

(518) 474-4348

[
[
[
[
[

New York
Mr. H. Graham Jones
Executive Director
New York state Science and

Technology Foundation
99 Washington Avenue
Suite 1730
Albany, NY 12210

(505) 827-0381
Fax: (505) 827-0407

o
o
[
[

New Mexico
Mr. John Dendahl
secretary
Economic Development and

Tourism Department
Joseph Montoya Building
1100 st. Francis Drive
sante Fe, NM 87503

(609) 633-2740
Fax: (609) 292-5920

New Jersey
Mr. Edward Cohen
Executive Director
New Jersey commission on

science and Technology
122 West State st. CN-832
Trenton, NJ 08625-0832

(603) 271-3734

New Hampshire
Mr. Wallace E. stickney
commissioner
New Hampshire Department of

Transportation
John o. Morton Building
Hazen Drive
Concord, NH 03301

(702) 885-4325

Nevada
Mr. Andrew Grose
Executive Director
Commission on Economic

Development
Capitol Complex
Carson city, NV 89710

(406) 449-2778
Fax: (406) 444-2808

Montana
Mr. Samuel Hubbard
Executive Director
Montana Science and Technology

Alliance
46 N. Last Chance Gulch
Suite 2B
Helena, MT 59620



(605) 773-3455

South Dakota
Dr. Ernest Buckley
Special Advisor to the

Board of Regents
Kneip Building
Pierre, SO 57501

South carolina
Dr. Robert Henderson
Executive Director
South carolina Research

Authority
P.O. Box 12025
Columbia, SC 29211

(B03) 799-4070
Fax: (803) 252-7642

(401) 277-2601
Fax: (401) 277-2102

Rhode Island
Mr. Bruce Lang
Executive Director
Rhode Island Partnership for

Science and Technology
7 Jackson Walkway
Providence, RI 02903

(809) 722-8660
Fax: (B09) 726-1440

Puerto Rico
Mr. William Ocasio
Executive Director
Governor's Economic Advisory

Council
Commonwealth of PUerto Rico
P.O. Box 42001
San Juan, PR 00940-2001

(717) 787-4147
Fax: (717) 234-4560

Pennsylvania
Mr. Jacques Koppel
Executive Director
Ben Franklin Partnership
464 Forum Building
Harrisburg, PA 17120

(503) 754-3617

Oregon
Dr. S. John Owen
Chairman
Department of Electrical and

computer Engineering
Oregon state University
Corvallis, OR 97331

Oklahoma
Dr. carolyn Wendel Smith
Interim President
Oklahoma center for Advancement

of Science and Technology
6601 Broadway Extension
Oklahoma City, OK 73116

(405) 841-5139

(614) 466-3086
Fax: (614) 644-5758

QhlQ
Mr. Christopher Coburn
Science and Technology

Advisor
Office of the Governor
65 E. state street
suite 200
Columbus, OH 43266-0330



(304) 348-2234
Fax: (304) 348-8887
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West Virginia
Mr. John Smolak, III
Assistant Director
Industrial Development
Governor's Office of community

and Industrial Development
Building 6, Room B-5l7
State Capitol Complex
Charleston, WV 25305

(809) 778-0246
Fax: (608) 267-2829

[
[
[
[

Virgin Islands
Dr. Darshan Padda
Vice President for Research

and Land-Grant Programs
University of the Virgin

Islands
RR t2, Box 10,000
Kingshill, st. Croix
U.S. Virgin Islands 00850

(703) 689-3020

o
[

[
[
[

Virginia
Dr. Barry Holt
Director for Technology

Commercialization
Center for Innovative
Technology
The Hallmark Building
13873 Park Center Road
Suite 201
Herndon, VA 22071

(802) 828-3211

Vermont
Mr. Elbert Moulton
Secretary
Agency of Development and

Community Affairs
109 State Street
Montpelier, VT 05602

utah
Dr. Randy Moon
Science Advisor
State of Utah
Office of Planning and Budget
116 State Capitol
Salt Lake city, UT 84114

(801) 538-1038
Fax: (801) 533-5231

(512) 463-1814

Texas
Mr. Richard Thomas
Director of state Affairs
Office of the Governor
state of Texas
P.O. Box 13561
Austin, TX 78711

(615) 741-5070

Tennessee
Dr. John Crothers
Director
High Technology Development

Division
Department of Economic and

Community Development
320 6th Avenue North
Rachel Jackson Building
6th Floor
Nashville, TN 37219-5308



(307) 721-2209

Wyoming
Dr. James Speight
Chief Scientific Officer/

Executive Vice President
Western Research Institute
P.o. Box 3395
University station
Laramie, WY 82071

(608) 266-3203
Fax: (608) 267-2829

Wisconsin
Dr. Rolf Wegenke
Administrator
Division of Economic and

Community Development
Wisconsin Dept. of Development
123 West Washington Avenue
P.O. Box 7970
Madison, WI 53707
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Mr. Raymond Bye, Director. Office of Legislative and Public Affairs,
National Science Foundation, "Overview of NSF Activities and
Budget"

The National Science Foundation2:30pm • 5:00pm

Dr. Kenneth Wilson, Nobel Laureate in Physics, 1982

2:00pm· 2:30pm Status oC Key R&D Issues In the Federal Budget: An Overview

Dr. Don Johnson, Director, Industrial Technology Services
National BUreau of Standards

1:00pm· 2:00pm Holflngs Centers Competition

11:45am • 1:00pm Break for Lunch

Dr. Alan Leshner, Director, National Science Foundation Office of
Science and Technology Centers Development

lO:45am • 11:45am Evaluation Methods Used for the NSF Engineering Research Centers
Program and Update on NSF Science and Technology Centers
Program

Ohio's Thomas Edison Program
Chris Coburn, Executive Director

New York State Science and Technology Foundation
Graham Jones, Executive Director

Michigan Strategic Fund
Jamie Kenworthy, Manager, Research and Technology Programs

9:15am· lO:45am Updates on States' Program Evaluation Strategies

9:00am· 9:15am Opening Remarks by Chris Coburn, Science and Technology Advisor
to Ohio Governor Richard F. Celeste

8:30am - 9:00am Registration and Coffee

Room 211, Hall of the States
444 N. Capitol Street, NW

THURSDAY. APRIL 28. 1988

Fifth Meeting of the
National Governors' Association

Working Group on State Initiatives in Applied Research
April 28 - 29, 1988
Washington, D.C.

Program



12:00pm - 1:00pm Future NGA Policy Recommendations/Activities: Open Discussion and
Wrap Up

Mr. Richard Geltman, Staff Director

I 1:30am - 12:00pm NGA Committee on Economic Development and Technological
Innovation - Announcements

11:15am - I 1:30am Break

Dr. Robert Yuan, Senior Advisor in Biotechnology to the U.S.
International Trade Administration and Professor of Microbiology at
the University of Maryland, College Park

lO:15am - 11:15am Foreign Trade Opportunities for State Technology Programs

Mr. Ray Gilbert, Manager, Applications Engineering at the National
Aeronautics and Space Administration, Technology Utilization
Division

Mr. Norm Peterson, Strategic Planning Group, Argonne National
Laboratory, "Overview of Technology Transfer Legislation and
Programs"

9:15am - IO:15am Enhancing the Economic Output of the Federal Laboratories: New
Initiatives

9:00am - 9:15am Coffee

Room 211, Hall of the StatesFRIDAY. APRIL 29, 1988

Invited guests included selected Congressional staff, former speakers,
federal R&D agency leaders and foreign science attaches.

5:00pm - 7:30pm Reception: The Monocle on Capitol Hill,
107 D Street, N.W.

Ms. Margaret Grucza, Study Director, Government Studies Group
Division of Science Resources Studies

Dr. Bassam Shakhashiri, Assistant Director for Science and
Engineering Education, "Efforts in Science and Technology
Education"

Dr. Charles Brownstein, Assistant Director, Directorate for Computer
and Information Science and Engineering, "Advanced Scientific
Computing and Networking"

Break



Christopher M. Coburn
Science and Technology Advisor

to Ohio Governor Richard F. Celeste
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In late 1985, the National Governors' Association, having
served as a forum for cooperation, interaction, and debate
between the states for the past seventy-five years, established a
Working Group on state Initiatives in Applied Research.

The group has met biannually since May of 1986 to share
experiences and to discu~s federal science and technology issues
and legislation affecting the states. Meetings have focused on a
wide range of topics and issues, ranging from federal initiatives
to specific concerns at the state level.

In total, sixteen states have made presentations on various
aspects of program design and development during the last five
meetings. The group has also been briefed by and exchanged
information with over seventeen federal programs, three
international associations and ten u.s. Senators, Congressmen and
their staffs. Private groups and individuals who are actively
affecting national science policy and state science and
technology activities have also participated at previous
meetings.

This book is a compilation of the proceedings of the last
meeting which was held on April 28-29, 1988, in Washington, D.C.

Nationally, there is a growing recognition that investments
in science are necessary for long-term economic growth. states
are committing significant resources to science in the context of
a balanced, long-term plan. The Working Group lies at the point
of intersection between the Federal research complex and state
science and technology programs.

FutUre meetings will produce practical recommendations for
cooperation. The first step is to ensure that the next
administration becomes a partner with the states. Federal R&D
programs direct enormous scientific resources that the states can
draw upon, given the opportunity.

Dear Working Group Member:

August 29, 1988



Sincerely, ~

~~Ob~
Science and Technology Advisor to
Ohio Governor Richard F. Celeste

Second, the next administration must be directed to draw
state science and technology programs into any national effort to
increase u.S. global economic strength. States have learned the
lessons -- economic competitiveness initiatives are a successful
reality in the states and not just a promise of some action in
the future. Together, the federal and state governments can
implement a true national effort to increase America's economic
competitiveness.

This agenda for cooperation will be the focus of our sixth
meeting which will be heLd in Washington, D.C. on September
29-30, 1988. I hope you can attend.

2



The first meeting of the Working Group on state Initiatives
in Applied Research was held in Washington D.C. on May 12-13,
1986. structured around many informal panel sessions, discussion
was focused on an agenda created by the participating states.
The Working Group also touched on the need for better interaction
between the federal government and the states.

At the end of the first meeting, the Working Group
recommended that the National Governors' Association (NGA) pass a
resolution supporting the reauthorization of the Small Business
Innovation Research (SBIR) program, and that NGA's Center for
Policy Research apply for funding from the National Science
Foundation (NSF) for research on state science and technology
programs. Both of these 'activities were implemented.

The second meeting of the Working Group was held in
Washington on september 29-30, 1987. Highlights of this meeting
included a presentation by the Science Counselor to French
President Francois Mitterand on a new European Economic Community
high technology group, a report on the SBIR Program by
Congressman Nicholas Mavroules, Chair of the House Small Business
oversight Subcommittee, and a presentation on the process of
innovation and the states.

The third meeting of the Working Group on State Initiatives
in Applied Research was held on April 8-9, 1987. The Working
Group produced another policy resolution on Increased cooperation
between Federal competitiveness Programs and State Applied
Research Initiatives which was adopted by the nation's governors
at the NGA's annual meeting.

Discussions were also held on the proposed Superconducting
Super Collider (SSC) and the National Center for Manufacturing
Sciences (NCMS). Representatives Buddy MacKay and George Brown
also talked about national economic competitiveness strategies
and the role of state science and technology programs in economic
development.

The fourth meeting of the Working Group was held on
September 28-29, 1987. competitiveness was the dominant theme.
Claudine Schneider, Co-chair of the Congressional Competitiveness
Caucus, spoke along with two congressional staff members
representing both the House Science, Space and Technology
Committee and the Senate Commerce, Science and Transportation
Committee. Two issues emerged as cornerstones of the Working
Group's long-term' agenda: cooperation with the National Science
Foundation and the need for better program evaluation measures.
Alan Leshner of the National Science Foundation discussed
cooperation on Science and Technology Centers and the Government­
University-Industry Research Roundtable (GUIRR) provided insights
on possible measures of program performance.

The last meeting of the Working Group, which was held on
April 28-29, 1988, continued to focus on the issue of evaluation
-- looking at three state programs as case studies. Executive
briefings on key aspects of the FY 89 Federal science budget were
also provided, setting the stage for two discussions with the

SUMMARY OF PREVIOUS MEETINGS



National Bureau of Standards' Manufacturing Technology centers
Program and activities at the National Science Foundation.
Foreign trade opportunities for state technology programs and the
status of economic spinoffs from the federal laboratories were
also discussed.

Page 2
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Mr. Kenworthy began by explaining how the Michigan Strategic
Fund conducted their second round of funding for their technology
centers program.

They first required each center to develop what he called a
"strategic research plan. II A strategic research plan is a five
year plan similar to a bUsiness plan appropriate to the earlier
stage of a research and development organization. The plan is
analyzed competitively.

During the planning process, each center is asked to
describe what services they provide which the existing
marketplace or universities do not. In other words, the center
must explain what technical gap they fill and why they can
succeed as a business in that gap. Mr. Kenworthy pointed out
that since most centers are research-driven and university­
oriented, their plans need to demonstrate how they will work with
industry and serve an economic development purpose.

After each centerls market niche is identified, they are
then asked to describe why their service is a public good. Each
centerls plan must specify types of technologies they will focus
upon. They must also explain how the state can capture a
national leadership position in their technology area(s) and how
the center plans to disseminate technology through start-ups and
licensing. In designing a center, the first test is how a non­
profit business can succeed. The second test is how the state
will capture benefits from that success.

Mr. Kenworthy noted that the process of developing a
strategic research plan requires that his office work closely
with each of the centers. The process has enabled him to
establish very close working relationships with center directors
and has created a sense of accountability from both sides. He
expressed the opinion that the quality of the collaborative

Michigan strategic Fund

Summary of Remarks by

James Kenworthy, Manager
Research and Technology Programs



relationship between the state and the centers is a good
indication of the center's success.

A grant between the state and the center is written which is
similar to an NSF cooperative agreement. The state grant manager
meets annually with a business advisory group that reviews the
technical and economic development plan for the year and the
benchmarks to be accomplished in the year ahead. Quarterly
reports to the state reviews progress on those benchmarks.
Investments in centers are reviewed by a non-partisan Research
Advisory Board before action is taken by the Michigan strategic
Fund board.

One Working Group member asked Mr. Kenworthy what will
happen when Governor Blanchard leaves office. He responded that
centers were funded under a governor of another party and the
program is building a base of support for the centers that will
hopefully transcend political boundaries. They do this by
involving business leaders from both parties in decision making
and input.

2
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Conserve Capital

Needs Test

True Innovation

Potential Benefit to Economy

Jobs

CORPORATION FOR INNOVATION DEVELOPMENT

Investment Program

R&D Grants Pro9r~m

SBIR Program

Regional Outreach Program

Research Centers Program

PROGRAMS

1. Basic Sanity Check

2. Are Contractual Requirements Met?

3. Are Program Objectives Achieved?

4. Does Society eenefit?

LEVELS OF EVALUATION
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licens~s granted,

financial support developed from other sovrcas for R&Dprojects that
resulted from the original one.

•

The evaluation of the Program is carried out on a regular basis by
Foundation staff. It tnvo lves rcce tpt and analysis of program and
financial reports, personal visits to each project site, ami completion of
a formal monitoring review form for each project. In additfon. it is
required that each project report annually, for five years following
completion of the project, accounts of patent Inn, licensing or other
comrnercial appl ication.

The evaluation criteria applied in monitoring and revfc~1 are:

conmt tnent of firms to cooperation in R&Dprojects including financial
support, provision of personnel, and use of equipment and material,

development of firms' revenues and jobs treated ClS a result of the
app l Ica tion of R&Dresults, ..

outcome.of the planned ~'D;actual and potential conmerc1al
application of the R&Dresults,

patents applied for and granted.

•

Evaluation Procedures

• The evaluative steps reported here are 'to be distfnguished from a
comprehensive evaluation of the entire program. Rather, they describe
evaluation of particular facets of a still maturing program, aimed at
tracking and guiding the program's development into its initial full"
conf igura t ion.

The main ~bjective of the Progrrlnl is to stimulate economic development in
New York hy supporting R&D prl'lj~ct.~, !n universities and not-for-profit
laboratories, that have a distinct potential for industrial application.
The latter is expected to strengthen the competitiveness of NewYork firms
and to expand opportunities for job developmen" and expansion.

•
Objectives

R&DGrallts Program



.,.

• To foster increased participation hy f~ewYork State businesses in the
federal· SRIR r"ogram, highly leveraging federal money into technology-based
economic development 1" Hew York.

.'

• To s tr enqthen New York'c; "best and brightest" high tech companins ,.,ith the
support of "seed capital" at a critical stage of their new product

\ devellJ,:>lIIent.

Objectives

Slnal1 Business (nnovation Research Promotion Program

..•
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To accelerate the creation and growth in NewYork of technology-based
businesses, leading to increased job opportunities and a strengthened
economy. This program a11ows each reg i on the f1ex ib i11ty to adopt
strategies and take actions in support of technology development.
I\ccordingly, each Regional Technology Development Organization (TOO) is.
encouraged to undertake programs and activities specifically tailored to
their region.

•
Objectives

Regional Technology Development Organization Program



• 1\ccelerate technology transfer, the conmercial application of the
intellectual base (discoveries, inventions, and results of academic
research) to help New York firms gain competitive advantage in new or
established product lines.

• Prepare scientists and engineers familiar with industrial problems and
prio"ities to provide the human resources required by New York finns to
remain technologically competent and competitive.

• Promote cOtmlunication and cooperation between industrial R&Dand academic
researchers so as to bring a new level of informed creativity to our
industrial contnunity.

_(~hjJiE~.~.~~~

• Encourage excellence and relevance in academic research in technological
areas of high pr ior ity to sustain the ebsulute lj necessary intellectual
base for the technologies that will keep New York industry competitive in
the fu ture.

Centers fa .. Advanced Technology (C1\T5) Program

.'
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• Has demonstrable progress been made toward the development of new or
improved products or processes, or scientific or technologjcal knowledge?

The following questions represent criteria against which the performance of
each Inst t tution Is Center for Advanced Technology wi11 be evaluated. Each
criterion tests a specific aspect of performance which is regarded by the
Foundation as being either a necessary or a desirable ingredient of satisfactory
performance under the contract. The criteria have different weights, and some
weigh more heavily than others as the responses vary from positive to negative;
no attempt is made to quantify this variation.

I. Management and Administration

• Is there a coherent organization and plan that coordinates all activities
of the Center internally and also in relation to the Institution? (s the
plan adhered to and updated?

• Is the management structure which selects and supervises the work of the
Center well-designed to optimize the scope of activities undertaken?

• Are the projects which have been selected promising in tenms of the
introduction of significant innovation?

• • nre the projects which have been selected promising in terms of their
applicability to commercial products·or processes? .

• Does the management team of the Center have-an active focus on the
introduction of significant technological innovation and the maintenance of
a high level of technical excellence?

• Does the management team of the Center have an active focus on the
facilitation of technology transfer to the commercial communi~y?

• Are university policies regarding contracts for sponsored research, faculty
relationships with private.companies, patents, proprietary data and related
issues, conducive to the process of technology transfer?

• Are required reports complete and timely?

II. Performance and Results

New York State Science and Technology Foundation
Centers for Advanced Technology Program

Performance Criteria

APPENDIX E



• Do the staff and investigators understand the mission of the Center, have a
sense of common purpose, and enjoy a spirit of working together toward
common go~ls?

• What levels of private and governmental. other than State, matching ~unds
is the Center able to attract? What special. support has the Center
Ieveraqed from these sources by virtue of its programs and acc;)'nplishments?

• To what extent do students participate 1n the work of the .Center? Does the
Center attract the better students?

• Has the Center been responsive to the needs of small companies and members
of the general industrial community?

• Is any of the Center's work performed i~ cooperation with other academic or
research institutions, including consortium members?

• Do the industrial contributors participate in planning and project
selection of the Center? Are they satisfied with the direction and results
of the Center's programs?

• Do personnel from the industrial companies participate in the research and
development work of the Center? Does facul ty associated with the Center
participate in the research and development work of industry?

• Are university policies related to promotion and tenure conducive to
participation of faculty in activities of the Center? Does the Center
attract the active involvement of the more highly-regarded members of the
Institution's faculty? .

• Have any firms (or divisions of firms) relocated or retained their
locations in New York in order to work with the Center or in close
proximity to it?

• Have educational offerings (e.g. courses, workshops, conferences) been
designed and offered to maintain a competent professional work force in the
Center's area of technology? Have- these offerings been well attended by
the constituency they were designed to serve?

III. Relationships

• Have demonstrable products or processes, or promising new patents, patent
disclosures or copyrights resulted from the work at the Center?

• Have any of the results of this work been applied commercially in such ways
as the improvement or creation of marketable products or processes or the
creation or expansion of firms?
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The original six centers may participate in a two-phase,
competitive process. The goal of this competitive process is to
award Edison funding based on performance and need for additional
resources. Only those centers needing Edison funds during the
next two years will be eligible for the competition. The first
phase of the process is the peer reviews, which are being
conducted currently. The second phase is center reports, which
will include answe~s to a set of performance criteria and a

Two separate center funding processes are proposed. One will be
for the three newer centers (Edison Materials Technology Center,
Edison Industrial Systems Center, and Edison Biotechnology
Center). The other will be for the original six centers.

Each of the newer centers will be asked to prepare a short report
detailing their progress and future funding needs. Like the
proposals that the original six centers submitted in 1986, the
reports will reference achievements of original milestones and
accomplishments made in staffing, facilities, research and
development, educational programs, marketing, and matching
contributions. A ten-year budget and specific financial
information will also be requested. FUnding decisions will be
made on the basis of financial need and of satisfactory progress
in meeting Edison Program and individual center goals and
mileston•••

We are developing a process to award center fundinq in August,
1988. The goal of th~s process is to further strengthen our nine
existing centers. It is the goal of the state to support only
the nine current centers--funding of new Edison centers is not
anticipated at this time.

The purpose of this memo and of the center Directors' meeting is
to seek your input in the funding competition process and
timeline. We plan to release final documents detailing the
funding competition by January 1, 1988. Appropriate center
comments and suggestions will be included in the final document.

Summary of Funding Process

LINKING TECHNOLOGy
and ENTERPRISEinOHIC

NEXT ROUND OF CENTER FUNDINGRE:

DECEMBER 9, 1987DATE:

FROM:

EDISON TECHNOLOGY CENTER DIRECTORS

CHRIS COBURN ~

TO:

::5 :051Stc'e 5I''?'?t 51.;lte200
:=ivno\,.s, _:rllC.!~2t6 03.30

OHIO'S THOMA~ cl)I:;UN fJl~UGI~AM
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3. A. the Edison Technology Canter. mature, results need to be
quantified in order to make funding deci.ions on the basis
of achievement of economic development and reaearch goals
and the need for additional state support. Representatives
from all sectors are asking for results.

4. A limited amount of funds are available for the cantars
during the current biennium. When the legislature approved
the state's budget for fiscal years 1988 and 1989, it
included a cut in the Edison Program's budget from the
previous biennium.

S. The three newer centers have not operated long enough to
receive the same evaluation treatment a. the original .ix.

With the exc.ption of the last it.m, the•• as.umptions point to a
competitive funding proc.... Recoqnizi~g the importance of
developing a fair and workable evaluation model for such a
competition, the staff has worked with recognized national
leaders from federal and state levels.

The r.view model found to be the most applicable i. based largely
on the experience of other state models. Some aspects were
borrowed from the National Science Foundation. The main goal of

Background

Several assumptions have shaped the development of the center
funding process:

1. The original six centers have been in operation for three
years and have technical, economic development, and
management results Which can be evaluated.

2. Since each center aspires to some common Edison goals,
certain evaluation criteria may be applied to all six
center.. However, the centers have different technologies,
organizational structures, and clientele and therefore
evaluation criteria unique to each center must also be
applied.

narrative report of center accomplishments. Funding will be
based on a center's ability to meet the performance criteria and
to obtain matching funds. It is possible that a portion ot·the
center pool may be divided equally among competing centers.

Funds Available tor Centers

Between $18 and $20 million will be available for Edison Centers
next August. A more exact figure will be determined in July or
August. It is expected that $5 to $6 million will be available
to newer centers, while about $12 to $15 million will comprise
the competitive pool for the original centers. No funding has
been recommended for the establishment of new centers.



the competitive process is to award fundinq on the basis of
performance, but also to build in flexibility to allow for the
differences between the centers. A competitive process allows
for more objective decision-making and provides the centers with
greater incentives to meet Edison goals, as well as their own
individual goals. The competitive system in other states has
helped centers optimize economic development, research, matching,
technoloqy transfer, and educational performance.

Proposed Competitive center funding Process

Each of the original six centers are currently participating in
the peer review. The results of these reviews are to be used
largely for the benefit of each center. Reviewers have been
requested to provide suggestions for improved performance. The
evaluations will also be'read by Edison staff and ITEAB.

Centers requiring funding during the next two years and desiring
to participate in the fundinq competition will be asked to
complete a competitive fundinq proposal. The proposal will
include a short narrative describinq the center's proqress since
inception and addressinq any concerns or suqqestions of the peer
reviewers. It will also include answers to a set of performance
criteria. A draft of these criteria is attached.

The performance criteria list is intended to be very
comprehensive. It is recoqnized that the detailed list will
require a large effort by competinq centers, but the data should
lead to equitable decision-makinq and to a better understanding
of each center. Some of the data, particularly that relating to
job qeneration and impact on business, must be collected by the
centers from individual companies. In recoqnition of the work
required, each center will-be allowed approximately six months to
complete its report.

The list of performance criteria is subject to your comments, as
well as those of IT~. The final list will include detailed
instructions and definitions. It is important to recoqnize that
many of the performance qu.stions listed have no "right answers",
because of the differences between centers. other pieces of data
will be important to understand the operations of a center, but
will not b. used as measures. All will provide information to
make fair and equitable decisions •

.ProClII :1M-Line

It is recommended that the centers have a relatively long period
of time to prepare their reports because of the proposed
,structure, the matching documentation required with the reports,
and the time to needed to address independent reviewer comments.
A shorter amount of time will be required for report evaluation.
Therefore, the following time-line i. proposed:
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Questions

If you have any questions or comments about the process described
in this memo or the performance criteria, please teel free to
discuss it at the center directors' meeting. It you have
additional comments or questions after the meeting, please call
me or Marianne Hudson. We look forward to your comments.

ITEAB recommends funding levelsAuqust 18

Auqust 8

January 15

July 1

Final documents detailing funding processes for
original and newer centers released

Final peer review reports complete

Oriqinal and newer center fundinq reports due from
centers to Edison Proqram

Edison staff evaluations complete, distributed to
ITEAB

January 1
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The qoals of the Edison Technology Center program remain
similar to those of previous years which have been published
in "General Guidelines and Application Instructions" and
individual center grant agreements. These goals are:

1. Economic development--job creation and retention, as
well as business devalopment and expansion, in Ohio

II. EDISON TECHNOLOGY CENTER GOALS AND OBJECTIVES

In 1988, Ohio's Thomas Edison Program wishes to provide
continued funding support to qualifying Edison Technology
Centers. The goal of such funding is to further strengthen
the capabilities and effectiveness of centers designated as
Edison Technology Centers in July, 1984. These include:

Applied Information Technologies Research center (AITRC)
Cleveland Advanced Manufacturing Program (CAMP)
Edison Animal Biotechnology Center (EABC)
Edison Polymer Innovation Corporation (EPIC)
Edison Welding Institute (EWI)
Institute of Advanced Manufacturing Sciences (lAMS)

Funding awards will be made on a competitive basis. Grant
amounts awarded will depend on each center's performance in
meeting Edison Program goals and individual milestones, need
for additional resources and the ability to match them. In
order to qualify for third round funding, a center must
demonstrate need for additional funding during the period
beq~inq July 1, 1988 and ending June 30, 1990.

I. INTRODUCTION

EDISON TECHNOLOGY CENTERS

THIRD ROUND FUNDING FOR CENTERS SELECTED Dr JULY« 1984
1988 FUNDING GUIDELINES

1988

STATE OF OHIO
DEPARTMENT OF DEVELOPMENT

THOMAS EDISON PROGRAM

LINKING TECHNOLOG'
cnd ENTERPRISEin OHIC

ChnstconerM Coburn
:'':'':lJ' ve Olrec'or
65 EOSTStoTe Street. SUite 200
Cciorncus. OhiO 43266 0330
614 J66·3Sd7
-ele~od74627 n..c.OHUW
-elecooy 6<l4·575B

Rlcnoro F Celeste. Governor

OHIO'S THOMAS EDISO~~PROGRAM
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IV. GRANT TlMELINE

The 1988 Funding Guidelines and Request for Proposals will
be released to all six canters on or before March 8, 1988.
Completed proposals are due to the Edison Program office no
later than 5:00 pm, July 1, 1988. All proposals must be
submitted by that date and time in order to be considered
for funding. Ten copies of the proposal should be provided.

The proposal review and funding recommendation process will
last about six weeks. Staff of the Edison Program will
review each proposal and prepare a report for the Industrial
Technology and Enterprise Advisory Board (ITEAB).

It is anticipated that ITEAB will make its funding
recommendations at its August 18, 1988 meeting.

III. FUNDS AVAILABLE FOR OUALIFYING CENTERS

Between $12 and $15 million will be available for third
round funding. A more exact figure will be determined by
July or August, 1988. The amount of the awards will vary
according to center performance.

6.

5.

4.

3.

Progress in accomplishing these goals may be aChieved by [
Edison Technoloqy Centers through joint applied research and
development projects, educational and training programs,
technology transfer activities, and entrepreneurial
development and assistance. [

[

r
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Increase the competitiveness and productivity of
existinq Ohio companies throuqh technoloqical
innovation

Diversification of Ohio's economy--creation of new
businesses and/or industries in Ohio

Formation of effective partnerships and consortia
involving the private sector, colleges and
universities, and government

Development of the highest possible technical
competence given the field or area of technoloqy

Development of ,financially and scientifically viable
institutions

Establish and improve education and training programs
to meet the needs of the workforce now and in the
future

2.

7.
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List the major program milestones
of accomplishment set by the center
Such milestones or goals should
business participation, revenues,

Program mile~tones.
and projected dates
during the period.
relate to research,

b.

The challenge grant program is structured to provide
information on each center's progress in meeting the above­
mentioned goals as well as individual center qoals and
milestones. There are three parts to a complete proposal:
first, a narrative ~eport detailing center accomplishments
since July 1, 1986 and addressing each of the topics listed
in the "Program strategy and Progress Narrative" section,
second, quantitative performance measure section, and third,
documentation of new matching resources. More detailed
information on each part of the proposal is included in the
rest of these quidelines.

A. program strategy and Progress Narrative

The narrative report should detail the center's
accomplishments for the period July 1, 1986 through June 30,
1988 and outline plans to strengthen the center using
additional state money. Progress should be identified and
explained for each of the program areas listed below. If
there are other areas in which significant progress or
accomplishments have been made, please include them in the
narrative. Where appropriate, please discuss the center's
progress in addressing the comments of outside peer .
reviewers. with the exception of an executive summary of
progress and lists of research projects and business
participants, no specific format is required, as long as
each area is addressed. The narrative should be ten to
twenty pages in length, excluding three exhibits and a
budget requested below.

a. Executive summary of the center's most important
accomplishments during the period. The summary should
be a maximum of two pages and cite progress in some of
the areas listed below. Special emphasis should be
placed on specific examples in which the center has
directly impacted economic growth in Ohio. (This will
not count against the narrative page limitation.)

v. PROPOSAL REQUIREMENTS

These recommendations will be carried to the Director of the
Department of Development. The Director's decision will be
forwarded to the state Controlling Board, which has final
authority for the award of state grants. Every effort will
be made to place the Department's grant recommendations on
the Controlling Board's September 26, 1988 agenda.
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t. Operational accomplishments. Discuss accomplishments
made in the areas of stafting, facilities, marketing,
obtaining matching resources, financial management,
governing and technical boards, university-business

.cooperation, and administrative matters.

g. Community relations. Describe significant interactions
with local government agencies, economic development
agencies (separate from the Edison Program), chambers
ot commerce, federal government agencies or
laboratories, elected officials, trade and professional
associations, and other Edison Technology Centers and
Incubators. Summarize important benefits to the center
and its partners resulting from those interactions.

h. Updated budget and milestone plan. Summarize the

4

e. Private sector participation. As appropriate, describe
progress made in obtaining business participants and
programs developed to benefit them, including
innovative programs to assist small businesses.
Discuss programmatic and financial contributions made
by participating companies. In order to be considered
a participant, a company must provide documented
matching resources to the center during the reporting
period or must have received assistance from the center
during that time. Please provide a list of all current
industrial participants in a chart formatted after­
Exhibit B. Contidential intormation should be so
marked.

d. Education, training and technology transfer activities
and results. Describe significant training activities
and their direct impact in meeting current or future
industrial and community needs. Summarize the center's
intellectual property policy and licenses granted by
the center.

staffing, education and training and other programmatic
goals rather than to administrative matters. Has the
center met each of these milestones at the projected
time? Why or why not?

c. Activities and accomplishments in research and
development. summarize important research efforts and
note significant awards or citations received by the
center or center researchers for research excellence.
In a chart formatted after Exhibit A, briefly explain
each research project underway or completed during the
period. To the extent possible, please do not include
confidential information. Any such information that is
included should be marked "Confidential".
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c. Rrogram Progress M".IUJ:.. (Exhibit C)

A number of statistical tables, requesting quantitative data
about the center's performance of economic deVelopment,
research, and management goals is attached as Exhibit C. In

Please submit new matching resources with this proposal. As
in the past, quality of match is important. Match quality
will be assessed in the following order: cash, including
research contracts, from industry and foundations; federal
government grants to the center: new equipment: in-kind
contributions: used equipment; and f'ederal research grants
or contracts to individual investigators. Resources from
small companies (those with less than 50 employees or less
than $5 million in annual sales) are valued more highly than
resources from larger companies. .

In order for new matching resources to be counted as match,
satisfactory written documentation of commitment must be
provided. centers must submit a copy of a check, company
purchase order and/or a letter, signed by an official with
authority to commit resources from the organization,
committing a specific amount of money to the center over a
specific period of time. Letters committing equipment or
non-monetary resources must include a statement detailing
how the contribution was valued and how it is related to the
center's activities. If claimed match is a research grant
or c~ntract, a copy of the contract or the grant information
sheet from the awarding agency should be submitted.
Equipment should be treated as it is for tax purposes and
other non-monetary contributions should be valued at market
rat... As in the past, an independent appraisal for all
u.ed equipment claimed at or above $5,000 must be submitted.

B. Documentation of Matchinq Resources

centers desiring additional Edison funds must show an
ability to match those funds on at least a one to one basis
with resources from sources other than state government.

center's updated operational strategy or business plan
and discuss any additions, deletions, or modifications
to plans presented previously. The strategy should
include an updated projection of major programmatic
goals and milestones during the next three years (July
1, 1988 through June 30, 1991). A budget, outlining
the sources and uses of all center resources for each
fiscal year, must also be included. The budget should
be divided by fiscal year and must cover the period
July 1, 1984 through June 30, 1993.
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Product or Productivity ImprOVement Impacts

5. Number of companies reporting that center efforts
improved their "bottom line".

Increased Industrial Competitiveness

1. Number ot companies associated with the center.
Data in this section should summarize information
included in Exhibit B. The combination ot "total
members" and "total non-members" should equal the
number ot companies listed in Exhibit B.

2. Dollar value of matching resources trom participatinq
companies.

The table requests a breakdown ot industrial matchinq
resources provided by the companies counted in table 1.
The table may include matching resources received since
the center's inception, as lonq as the resource has
been previously certitied or is documented in the
proposal. Please use the actual value of the match,
rather than the weighted values listed in section V.B.
Do not double count among the categories. For
instance, if a research contract is counted toward a
particular company's membership, the contract may not
be included in the Resaarch category.

3. Growth in industrial participation.
This table chart. the annual qrowth ot industrial
participants and matching resources trom industry for
six years beginninq tiscal year 1985.

4. R•••arch projects.
This table requests summary intormation on the number
ot research projects under the auspices ot the center
completed or underway during the reporting period. The
chart should parallel E"xhibitA.

qeneral, the tables cover center proqress from July 1, 1986
thouqh June 30, 1988 (the "reportinq period"), althouqh some
measures are marked differently. A response should be given
for each measure and the center may attach appropriate
additional information that will enhance the Edison
proqram's understandinq of the center's response. If there
are no results for a qiven measure, the form should read
"none" or "0". If the request does not apply to the center,
please briefly explain why not.

Instructions to complete each measure is listed below.
Each number below corresponds with the tables in Exhibit c.
Definitions for several terms are included in section VI.
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The state of Ohio strongly encourages the employment of
minority workers. Please note for both categories the
number of full-time equivalent employees who are
minorities as defined in the Definitions section.
These figures should be included in the total job
figures as well. Please attach the canter's policy for
affirmative action in employment.

7. Number of center employees.
In 7.A., provide the full-time equivalent number of
personnel currently employed by the center. A full­
time equivalent job is considered to be one of 35 or
more hours. Only those people working at the center's
headquarters or those who receive all of their
compensation from the center should be included. In
7.B., provide the full-time equivalent number of
college personnel (including faculty, students, and

.administrative personnel) who currently work directly
on center activities. No positions may be included in
both A and B.

Job Impacts

Provide the total number of companies who report that a
center research project, training program, or other
center service resulted in a cost savings, increased
revenues, high return on investment or other "bottom
line" improvement. All citations must be quantified in
table 6. In all cases, the improvement must be
directly related to a specific center activity and the
company must be included in Exhibit B.

6. Quantify "bottom line" improvements
For the companies reporting improvements in table 5,
quantify the improvements for the group as a whole.
Several categories, including "other measures" are
noted. More than one category may be used per company
as long as there is no double counting. Return on
Investment is generically defined at the present value
of cash flows during the next five years directly
resulting from the center effort divided by the
company's investment into the project.

For each company reporting improvements, the center
must have on file a statement from the company
estimating the direct impact of the center on that
company. These letters do not need to be attached to
the proposal, but should be available to the Edison
Program for review if a question should arise. This
will allow for the total impact measures to include
information of a confidential nature.
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center TeQhnology

11. Center Patents.
-Include patent information relative to those research
projects listed in Exhibit A. Information related to
other projects may also be included only if they are
directly related to these projects, were conducted by
personnel directly related to the center, and were
completed during the period. For each patent
application, disclosure, or a~ard, please list the
title and author.

12. Number of papers, theses, dissertations and official
presentations by center personnel.
For those personnel directly related to the center

10. Number of start-up firms assisted.
Enter the number of start-up firms the center has [
assisted during the period. start-up firms are those
which have legally incorporated since January 1, 1985.
Such assistance may include the "spin-off" of a
technology developed at the center, educational or [
training assistance, prototype testing, consulting, or
entrepreneurial assistance. All current employees,
adjusted for full-time equivalency, of such start-up [
firms may be counted in part B of the table. The data
in this table may ba included in table 8.

[

[

o
o
u

o

o
D
o

8. Jobs created at participating companies.
9. Jobs retained at participating companies

For the categories in both tables, note the number of
companies reporting job creation or retention and the
number of current full-time equivalent jobs created or
retained at participating companies as a direct result
of center activities. Only those companies included in
Exhibit B are eligible to be counted in the table. The
reporting companies must show a reasonable and causal
relationship between center research, education and
training, or entrepreneurial assistance activities and
jobs created or retained at the firm. Jobs created or
retained at the company due to other reasons during the
period may not be included in the table.

All of the data included in the tables must be
documented to the center by the reporting companies.
Letters reporting job impacts do not have to be
included in the proposal, but the center must have them
on file for possible review. Double counting of jobs
created or retained is prohibited. Data included in
the job creation table may not be included in the jobs
retained table and vice-versa.
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13. Licenses.
The table is meant to measure center licensing .
activities. Only those licenses which cover technology
developed and owned by the center and for which a fully
signed licensing agreement exists may be counted in the
data. In Part B of the table, please total the dollar
value of royalties or other resources that the
licensing companies have agreed to give to the center
in return for the license. Such values must be
included in the executed licensing agreements. Part C
requests the total value of royalties or other
resources that the center has actually received.
Information about any potential licensing arrangements
should be included in the narrative portion of the
center's proposal.

14. Humber of individuals directly conducting research.
Please provide a further breakdown of data in table 7,
which summarizes the number of individuals who are
currently engaged in center activities. In order to be
counted in this table, an individual must currently be
working on one of the research projects listed in
Exhibit A. "Center research personnel" is defined in
this table as those who work at center "headquarters"
and receive all compensation from the center. Please
provide the breakdown of researchers in terms of raw
numbers and adjusted full-time equivalents.

15. Research qrants and contracts from non-state sources.
Information about research grants or contracts separate
from company memberships should be measured. Do not
include research contracts that count toward a
company's membership obligation. Please enter the data
for applications made by the center for grants or
contracts from the listed sources during the reporting
period and the data for grants and contracts actually
awarded (those awards for which the center has written
notice).

16. Facilities.
Please provide information about the center's
facilities and equipment. All information should be
current. Information included under the "center"
cateqory should be for space and equipment at center

only, total the number of the above activities taking
place during the reporting period. Papers, theses,
dissertations, and official technical presentations may
only be included in the total when their primary
purpose is to describe the results of research projects
listed in Exhibit A.
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19. Number ot projects involving more than one academic
institution.
Cooperation amonq universities is stronqly encouraqed
by the Edison Program. Joint research, traininq, or
entrepreneurial assistance projects are appropriate
proqrams for cooperation. Any ot these kinds of joint
center projects should be totaled under "All Projects".
The "Research projects" number should be a subtotal of
all projects. Please discuss such joint research
projects in the narrative portion of the proposal.

20. center resources paid to academic institutions.
For each academic partner, please provide the requested
budqet breakdowns for payments made durinq the
reportinq period.

college/University Involvement

17. College/University resources supportinq center.
Indicate the dollar value of support to the center from
participating colleqes and universities. The "GRF"
represents state General Revenue Funds--which include
dollars allocated to state colleqes and universities by
the state of Ohio. "Non-GRF" funds would include funds
qiven to the university by private organizations or
individuals or resources trom private universities. A
division between GRF and non-GRF is made because only
:he resources from non-GRF resources may be considered
as match to the Edison qrant by state law. However, a
school's commitment ot its state resources may often be
vital to the success of the center. Data in the
"received" columns should include only those resources
which were actually received by the center during the
reporting period. Data in the "committed" cateqory
should include those resources committed by the college
to the center which have not yet been received. Please
attach documentation tor all matchinq resources which
have not been certified previously.

18. Total amount of space at academic institutions dedicated
solely to center (in square feet).
00 not include any space that may also be used for
research projects that are not in Exhibit A.

headquarters. University partner info~ation should
relate directly to center activities.

•
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25. (Optional) Number of graduate stUdents involved in
center activities hired by participating companies.
Enter the number of graduate students formerly involved
in carrying out center research projects (those listed
in the narrative research descriptions) who were hired
for full-time permanent research positions by
participating companies during the reporting period.

optional Data

22. (Optional) Number of companies reporting follow-up
investment in t~chnology developed in conjunction with
center.
One of the goals of the Edison Program is that
companies will be interested in technologies developed
at a center and decide to carry out the final product
development work or other work necessary to put that
technology on the market or in use within the company.
How many companies reported investing their own
resources (cash or in-kind) in product development,
refinement, licensing, marketing, etc. in this
activity?

23. (Optional) Dollar value of follow-up investment.
Ask the companies reporting further work on center
developed technology to estimate the amount of company
resources invested in such activity during the
reporting period.

24. (Optional) Number of companies relocating to Ohio
acknowledging center efforts or activities as
influencing their decision.
The table should include companies reporting a
relocation to Ohio from another state which resulted in
part from center activities (research and development,
contact with center membership, education and training,
entrepreneurial assistance). For the jobs number,

.count only the full-time equivalent number of new jobs
added at the Ohio site. Data in this table may be
included in table 8.

Education. Training. and Technology Transfer

21. General education and training.
count the number of training classes or seminars held
by the center, the number of individuals successfully
completing such training, and quantify financial
support of other groups for sponsorship of training
programs. Financial support included in the table must
be separate from membership resources.
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Each of the three sections of the proposal--narrative,
matching documentation, and the quantitative measures-- are
important in determining center funding levels.

When the third round funding proposals are reviewed,
performance and progress in the following areas may be
evaluated:

-impact on economic development and job creation
-ability to meet programmatic milestones
-quality and quantity of matching resources
-ability to attract business participants and increase
their competitiveness and productivity

-development of high quality research programs and
capabilities

-development of effective education, training, and
technology transfer programs

-progress toward building financially and
scientifically viable centers

-university support and commitment
-community support

VII. EVALUATION CRITERIA

Full-time Equivalent Jobs: jobs that are 35 or more hours
per week.

VI. DEFINITIONS

Ohio company: private enterprises which have established
and continue to maintain operations and facilities in Ohio
and are incorporated under Ohio law.

Minority: those persons belonging to the following ethnic
groups: American Indian, Black, Hispanic, and Oriental
(State of Ohio Affirmative Action quide1ines).

Group Sponsored Project: research projects that are
financially sponsored by two or more companies, for which
research results are available to sponsoring companies only.

single sponsored Project: research projects sponsored by an
individual company.' Such projects are usually proprietary
in nature and intellectual property rights belong to the
contracting company only.

Generic Project: research projects for which results are
available to all center business members.



c
0

'004
~c..
0004

'0'"
c U
."U)

41
G.IQ
>

,004 ~
~u
UG.l

rn 41 ',"",

~ ,'""'0
u 8~ra:Iaa::
Il. ~
Eo< U
Z 41

ra:I
,,..,~

:r: orn
Il. ...0
0 a..u

oct ..l
f&l

Eo< e- U)ra:I~ Q G.I Ico ,004 C
1-4 r£ ~ 0
::: '004 U rn
>< < rnoO ...
raJ ... =,0

::: Glcn~
U > U
a:: '004 ."
oct C ......
W :;, o~
rn
ra:I
a::
a:: rn
ra:I w
Eo< 0
Z rn GI
ra:I C a-Il. ...
U o. rnrno

c.. t!)rnu
U)

II II II
>.c ..&.J
." ~U~
a. U 41 Ue G.I''''' G.I
0 ',..,0 ',..,
U 0"'0... 0.. ...

a- a-
t< 'tl
G.I 'OG.IG.I
c.. G.I ... ...
>. ~ ...oo
Eo< UOrnu

GI rn c,'""'co'"o 0 c.. 0
41 ... o.rn.... c.rn U... 41'004

'004 ..... 0...-1 ...
e-. o=,O'GIo c c.... G.I .... ~ G.I
CJ a.e rn t.?
G.I >.,,.., E-t
0... '
A •



Type of Participation
Membership • M
Contract Research a C
Training • T
Other = 0
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Participation*

Number of Employees
Ohio Worldwide

Headquarters
Location

Company Name
and Address

EXHIBIT B

PRIVATE SECTOR PARTICIPANTS
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Tha project .an.~er, 3an. Kirk••y, haa initiated a survey ot the
industri •• and thair re.pective acad.mia partner. with co.pl.~e4
S.act n.velopmant Fund projeat. • An Induatry Interview
QUe.t.ionn.l~. ha. be.n daveloped ~o elicit intormation
concerning, company performance, technology applicaticn and
utilllation, employment level and participants oritique of the
S.a4 Development FUnd prcqraa. A .econd qu.s~ionnalr., a
University Interview Que.tionnaire, track. the interaction with
the p.rtfta~ in4uatry, r•••arch re.ult., publication. and
pre.entationa, final statu. of the r••••rch, and participant.
critique ot the S••d Development FUnd proqram.

This survey will b. exeeut.d through .ai11nq., telephone
interview. an4 ••legted on-site vi.it.. The in4u.tri •• and
univaraitie. will b. initially contaoted by .ail (cov.r letter
and .urvey attached). The format ot 'the.. ilin, w111 b.
structured to elicit co.prehen.iv. information on all completed

This avaluation ••ek. to provide detailed intormation on the
p.rto~anca of the Seed Davelopment Fund (SDP) to determine:
proqr.. impagt1 analy.i. ot findinC)a and naxt atap.. This
evaluation i. ntend.4 to de.crib. the impaat ot each researeh
project ~oth trom tha company'. and tha university'. standpoint,
qive an overview ot the " oom»la~ed SDJ'p~oject., the cunant.
status o~ the oompanie. involved with the•• projects, the atatus
of the technology invaatiqat.4, and the administrative ••pects of
the program.

MI'l'HOJX)IDGY

ohio'. Thom •• Edi.on Proqram va. initiated 1n 1983 by Covemor
Richard F. C.le.t. and the Ohio Genaral Aa.ambly. It i. a $232
million effort cre.ted to ati.ulat. tecbnoloqical innovation in
Ohio throuqh university/induatry partnership.. ~a thr••
component. ot the program are the Edi.on S8ad nevelopment Fund
(SDF), the Edison Incubator. and the Edi.on TaChnolo;y Canter ••
The purpose of thi. project i. to evaluate the Edison S.ed
Development Fund, which r.pre••n~~s over $21 million in .tate and
non-stat. inv••tm.nt.. Sinca 3& ry 198', '2 SDP qranta have
been made to Ohio compani •• Ca•• ttache4 Portfolio). Of th••• ,
the r••••rch of 46 ot the grl!l.nt.haa baan completed. This
project •••~. to compila an4 avaluate the re.ul~. of the
oomplata4 ., SD' grant••

OBJ!C'1'IVES

PROJECT OBJECTIVES

AND ME'l'HODOU)GY



project.. Thi. d~ta 9athering will ~. enhanoed by .elective, in­
depth individual project analys1.. Personal on-aite vi.ita will
b. a.d. to over 50' ot all involved bu.in ••••• to derive mora
thorou;h, exten.ive intormation on individual experienc•• with
the S••4 Development program.

Aft overview of the proqram with tindinqa and reoommendation. will
b. provided u8inq the result. of this evaluation, ralyinq on
r••pona•• to the que.tionnaire and qeneral comment ••
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Have any university personnel involved in this project become employees of the company?
y I 0, If so, how many? _

Were any reductions in staCf avoided as a result of this SDF project? y I D, If so,
how many employees were retaincd? __ ~

Can you identiCy any spin-off jobs (jobs in other firms) as a result of research or
technololY development in this project?

Have you relocated any personnel or facilities from out-of -stare since inception of the
SDF project? yIn, If yes, how many Did the SDF research influence this
relocation? y / n , In what ways?

Are you projectinl any additional jobs at your facility related to the SDF research:
o within the next year? y / o. Number: _
o within the next 3 years? y / D. Number: ~

Based 00 your Seed Development Fuod (SDF) application you had _ employees in Ohio
when applyinl. What is your current number of Ohio employees? . If there has been
a change since your application, how many jobs resulted from the""'S'i5Fproject? _

COMPANY AND lOB IMPACT -----------------------

University: Project Manaler: _

Project
------------------ Director: _

Address: Prcsident:, _

Company: Telephone: _

Number: _Project: _

CONTACTS

Date:------

INDUSTR Y INTER VIEW QUESTIONNAIRE

SEED DEVELOPMENT FUND
COMPLETED PROJECTS



How would you classify the current status of your product or process (check appropriate
description): Beinl actively marketed

____ Anticipate marketinl within tbe next yean
____ Awaitinl additional development

Beinl developed by another firm
---- Deemed economically or scientifically marlina): will not be

marketed
Will not be marketed for other reasons

---- Please elaborate:

TECHNoLoGY __ _,.. _
Did the research completed under this project result in a process or a product'? y / n .
Describe:

Has the Ohio Thomas Edison Program influenced the level oC interaction with academia?
:L.LD...

How would you characterize your company's interactions with academic institutions in the
past 4 years? Please indicate the appropriate description.
Greatly decreased About tbe Greatly increased _

Decreased Same Increased ----

Has your company committed additional fundinl to developinl the SDF product or
process? y / n. If yes. please elaborate:

Has your company garnered external funding from such sources as SBIR, venture
capitalist companies, other private sources etc.? y / n. Please describe type. amount
and if used as matchinl funds for this SDF Irant:

Type $ Amount Used for Match?

Current square feet of facilities used or owned in Ohio:
Manufacturing Research/Development Office _

Amount of royalties paid to the statc...llS'-- ,. (Class II only).

Have any licenses been granted? yin To whom: _
Value S _

Number granted? _Have you filcd any patents'? yIn! How many? _

Gross annual sales when applying were: &S_------.
What arc current gross annual sales? $ ! Can any of this
difference be attributed to the SDF project? y / n. Please elaborate:

How long has your compaoy been in business? years.



[

[
[Any other comments you have are most welcome.

lArc there restrictions in the Edison program that prohibit it from being utilized more by
industry?

[
[

• I

~~---------------------------------From an overall standpoint. do you consider your Seed Development Project to have been
successful: y I Q, What were the most positive and negative aspects of the program?

[
[

Have you continued to interact with the University since completing the SDF project?
yin! In what capacity?

[
Do you have any comments in regard to university/industry relationships (contracts.
technical interactions. proprietary rights, equipment loans or purchases, etc)?

[

o
[

Do you have any comments or sUlllestions on the quarterly reportinl procedures? Do
you have any suggestions for improvements?

APMINISTRATIVE
Did you have any difficultieswiththe SDF application/approval process? yTn: Doyou - -
have any suggestions for improvemcnts?

[

o

Was the time alloted for the SDF project adequate to complete the research? yIn, If
not, how many additional months did you need? '

[
Was SOF funding adequate for completing the needed research? y / n , If not, what
levels would you suggest for Class I projects $ _
for Class n $ ,

[
[

Have you utilized Edison Center resources? y / n! If yes. in what way?

[
[

Have you utilized Edison Incubator resources? y / n! If yes, in what way?



Number oC publications submitted pertaining to research completed for this project: _
(Please give title, journal, date and any other pertinent information).

Other

Graduate "assistants

Professors

Full Time
Equivalent

Total __
InvolvedType

What university staff were engaged in this project?

PRINCIPAL INVESTIGATOR --------------------------

ProjectManager: _
Adminis-trator: _

Address: _

Telephone: _University:, _

Principal
Investigator: _

Presidenn _Address: _

Company: Telephone: _

Number:------Project: _
CONTACTS

Date:-----

UNIVERSITY INTERVIEW QUESTIONNAIRE

SEED DEVELOPMENT FUND
COMPLETED PROJECTS
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Any other comments you have are most welcome.

From an overall standpoint, do you consider this Seed Development Project to have been
a successful experience for the university? yIn.

Any commcnts or suggestions on reportinl procedures?

Have you continued to interact with the partner industry since completing the SDF
project? yIn, If so, in what capacity?

Did you receive adequate financial and technical support Cram partner industry? yIn,
Please elaborate;

Did research completed result in a process or a product? y I D •

Was the time allocated for the SDF project adequate to complete the research? yIn.
If not, how many additional months did you need? __

Was SDF fundinl adequate to complete the tesearch? yIn, If not, what levels would
you suggest:

o for Class I projects? $-:-- _
o for Class II projects? S _

Equipment used for this project was (check all pertinent descriptions):
____ bought for the 'project with SDF funds

retained by the university----____ supplied by partner industry
____ retained by partner industry
____ available at university at onset of project
____ other (describe)

Has research led to obtainwng ether research funding? If so, please specify. type and
amount.

Number of presentations made: -- ( Please give title. conf'erence, date, etc.)



Any other observations you have arc most welcome.

What restrictions prohibit greater use of the SDF program by the university?

Do these relationships with industry differ from previous interactions? yIn. If yes,
in what way?

Has the Edison Program influenced this interaction? ~ Please elaborate:

Oreatly About Oreatly
Decreased the same Increased _

How would you characterize your university's interactions with industry in the past 4
years? Decreased Increased ----

Any remarks in regard to the university/state relationship (contracts, reporting
procedures, overhead charges, billings, etc.)

Any comments in regard to university/industry relationships (contracts, technical
interactions, proprietary rights, equipment loans or purchases, erc.)

ADMINISTRATION _



Dr. Alan Leshner, Director
National Science Foundation

Office of Science and Technology Centers Development

presented by

Evaluation Methods Used for the National Science Foundation
Engineering Research Centers Program

and an

Update on the NSF's Science and Technology Centers Program
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superconductors microscopes
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Dr. Don Johnson, Director
Industrial Technology Services
National Bureau of Standards
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March 1988

NEW PROGRAMS AND DIRECTIONS

AT THE

NATIONAL BUREAU OF STANDARDS



1 Technology is defined a. technical informaCion applicable Co
products and processes.

The legislative package for the Technology Competitiveness Act currently
before the Congress. will ...ign four new major programa to the National
Bureau of Standards and also change the name to National Institute of
Standards and Technology. Not all facets are in place but the direction of
change and the ensuing programs can be predicted. The long-standing mission
of the National Bureau of Standarda to provide for the measurement standards
and data needa of the u.s. econo.y remains unchanged in the new legislation.
However, the proposed new &8signaent. will cast NBS in a new and different
role working with a different constituency such as stat. and local economic
development organizations and such federal agencies .. the Small Business
Administration, Economic Development Agency, and the International Trade
Administration.

HttioMl I'M'tituS. p'l SCan4ard! IQd T.sbnglolLY

NBS is a small agency and its resources are quite small compared to the
industrial and federal investment in rese.rch and development, or with the
investment of $800 million by the various state. in technology transfer and
support progr.... The new progr~ being developed by NBS will be collabora­
tive, highly leveraged, and serve as examples to be followed by others with
greater resources.

Congress and the Administration have called upon the National Bureau of
Standards to carry out a program of technology development and transfer in .
collaboration with industry. universities, other federal government agenCies,
and with state and local governments. The National Bureau of Standards (NBS)
is the one federal government agency that already supports industry and
commerce directly with infratechnology services. Its contributions are
vitally needed nov to support rapid commercialization of technical innova­
tions. NBS's leverage on innovation in industry and commerce has been
significantly increa.ed, and additional roles have been assigned to NBS to
more fully use this unique government r.source.

The rapid loss of competitiveness of u.s. industry in international markets is
an extremely serious problem with wide-ranging consequences for our material
well-being, our security, and our political influence. tts causes are many,
but among them certainly are the slow rate at which new technologyl is
embodied in commercial products and processes, and the lack of attention paid
to manufacturing. Ye need to compete in world markets with high-vaLue-added
products, incorporating the latest innovations, manufactured in short runs
with flexible manufacturing methods. W. need research, management, and
manufacturing methods that support change and innovation.

Int;rosiuct:ion

Nay Prop"" Md DirectioM at the '_tional Bureau of Standards
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The program emphasizes "hands-on" experience. Senior managers will be invited
to the center to observe and participate in demonstrations of automatic
equipment that will be advantageous to their companies. They will be assisted
in choosing the proper equipment, in selecting a reputable supplier, and in
acquiring and training the staff that will operate the equipment. The program
will encourage a partnership with academic institutions, with special focus on
training of workers that could be provided by community colleges or vocational
schools. ITS will provide funding of up to $3 million per year. ramped in
years 4, 5, and 6, to be matched dollar for dollar from other sources. At the
end of three years. each center will be reviewed to determine if its transfer
of technology to industry justifies its continuation. At the end of six
years, government funds will drop to zero, and the center should be self­
sustaining. Two regional centers will come on line this year. ITS will make
available engineers trained in industrial manufacturing and familiar with the
Automated Manufacturing Research Facility (AMRF) at NIST to help start and
operate the centers.

The aim of the first part of the Industrial Technology Services (ITS) program
is to bring modern automated manufacturing technology to small and mid-size
manufacturing firms, that cannot compete in the international markets because
their resources for research or technological improvement are insufficient.
ITS will work with the state and local organizations, universities, and also
with industry to develop twelve regional centers to achieve the transfer of
modern manufacturing technology to these constituents. The program focuses on
technologies appropriate to small businesses, e.g., automation of existing
facilities with off-the-shelf equipment within the reach of the personnel,
finance, and engineering capability of such companies. The program will be a
cost-sharing partnership where the funding provided by ITS will be matched by
funds from other sources such as state governments, industry. and academic
institutions. The location and function of each transfer center will be
coordinated with the needs of the local or regional industry.

.
Centers for the Transfer of MaDUfactuxinl Technology

The NBS Director has decided to establish a new program at NBS (to become
NIST) called "Industrial Technology Services (ITS)." This program will
include the four proposed major activities: (1) Centers for the Transfer of
Manufacturing Technology, (2) Industrial Extension Services, (3) an Advanced
Technology Program, and (4) the Clearinghouse for State Technology Programs,
which will be carried out by the Secretary's Office with support from NIST.
Short descriptions of these four new programs follow.

Many ideas originating in the American scientific and technical co~nity are
being commercially exploited in other parts of the world. Ye, as a nation,
have been slow to capitalize on new technology developed from our own
intellectual capability and to improve our manufacturing capability., In the
past, small and mid-size companies have led U.S. industry in innovation. We
must now determine how the federal government can support such companies in
the development of improved manufacturing capabilities and the marketing of
new, competitive products.



The fourth part of the Ineu.trial Technology Service. progr.. deals with
policy. Despite much debate ther, is little likelihood that a national
industrial policy will be developed. However, a de facto technology policy is
beinl developed at the state and local level by governors, county executives,
and mayors. The.e leaders .stablish policy when they allocate public funds to
particular development project.. The total inve.tment i. larle and the
influence on the overall direction of u.s. high technology firms and, hence,
their impact on the nation'S balance of trade is substantial. Under the new
program ITS will provide technical and analytical support to state and local

Cl.aringhouae for Stace IechnololY Prggr,,'

The third part of the IndUstrial Technology Services program will accelerace
the commercial development of technology. This program vill function quite
differently fro. the others and will addre.. a different but related con­
stituency. In the Advanced Technology Program, ITS will provide funding to
and will encourage formation of industry consortia aimed at developing generic
technology and improving manufaccuring processes. This program will focus on
developing n.w product. and in making major improvements in existing manufac­
turing proces.e.. Thi. progr.. therefore comple.ents the Small Business
Innovative Research Progr.. (SBIR) which addresses research and development up
to the prototype stage. The formation and fundinl of consor~i& und.r this
program will be stailar, except in size, to a project recently proposed to DOD
by the semiconductor induatry, where 51 companies have formed a research
consortium to find way. of imprOving the manufaccure of se.iconductor chips.

Adyanced TechnololY ProI'"

The s.cond part of the Industrial Technology S.rvic •• program involves ITS in
Industrial Exten.ion Service., with the intent to make federal technology
available co small and mid-size businesses thrOUgh .xisting stat. and local
extension activities. A number of federal agencie, now sponsor extension
programs of various kinds; the Economic Development Administration Oversees
about 40 centers; the International Trade Administration operates its trade
assistance adjustment centers for compani'. disadvantaged by imports. Most
extension service., of which there are thousands, do not deal with sophisti­
cated technology but concentrate their efforts on business advice and business
applications. For the most part, organization. providing extension services
have neither the technically trained personnel nor the technical resources
needed to help a small company just entering the high technology field. The
role of ITS will be to provide the central federal coordination for extension
services, working with federal agencies and federal laboratory consortia to
carry out technology transfer throughout the extension program. ITS will also
organize an invention evaluation service that vill test the technical and
economic feasibility of inventions. ITS vill provide help in structuring
workshops and will bring businesses of similar interest into networks for the
joint solution of problems. A pilot effort to network local biotechnology
companies and supporting firms has bIen operating ,ucce.sfully at NBS for a
year. Experi.nce gained fro. this pilot progr .. will benefit the NIST efforts
in other technologie ••

Industrial Extension Servic ••
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Industrial Technology Services
National Bureau of Standards
Gaithersburg, MD 20899
301-975-2122

o
oFor furcher information~ write or call:

oITS will develop a network of technical contacts within the state and local
policy level staff, and will collect information on current"programs and
provide a technical ~lysis. A first report to Congress is scheduled for
January 1, 1989. Meanwhile dialogue will continue and workshops will be
offered in an effort to make federal resources available to ald in this
decision-making process.

ogovernments as they decide future investments in technology progrdRs. The
effort will be a shared assignment berween the Department of Commerce (DOC)
and ITS working through the Office of Intergovernmental Affairs.

o
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Dr. Kenneth G. Wilson
Nobel Laureate in Physics, 1982

presented by

Status of. Key R " D Issues in the Federal Budget: An Overview



The focus on science following Sputnik got me started on an
extraordinary career. I urge that a new boost be given to
science over the next few years. I urge this so that the
scientists of today will have the same opportunity to compete for
Nobel Prizes that I was given in the 1960's.

I wil~ describe briefly the scientific quest that I was
privileged to be part of, due to the extraordinary government
support of science in the 1960's. When I began my research, the
basic constituents of matter were known to be electrons, protons,
and neutrons. These constituents combine to make up atoms, the
basic units of the chemical elements. It was already known that
protons and neutrons have complex structures, but the nature and
causes of this structure were a mystery. Then during the 1960's,
a world-wide community of high energy physicists unravelled the
secrets of the proton and neutron. Countless experimental
discoveries at particle accelerators created new puzzles to
unravel. Attempts to understand these experiments led initially
to fragmentary and seemingly contradictory explanations.

I am writing this paper to urge increased support for the
NSF based on my own past benefits from government support and the
urgent need of today's brightest young scientists.

The National Science Foundation has acquired many new
responsibilities related to economic development over the last
two decades. Equally important, many simultaneous revolutions in
science are competing for support from NSF. The budget for the
NSF is woefully inadequate to meet demands on it, in part because
it does not have as strong political support as does the NIH, the
Department of Defense, or domestic social programs. While all
agencies supporting basic research (NIH, DOE, NASA, 000) need
some growth for their basic research, NSF is especially visible
right now because of the proposal to double its budget.

I became a scientist because my father (E. Bright Wilson,
Jr.) was a scientist; he was one o· :he leaders of the scientific'
support for defense during World Wac II. I was a graduate
student in the late 50's, at the time of the launch of Sputnik.
I started my Nobel Prize winning research as a graduate student
(supported by an NSF graduate fellowship), and pursued that
research for fifteen years through the 1960's -- a golden age for
u.s. science. I went on to publish the two papers cited by the
Nobel committee in 1972.

The National science Foundation in the 1990's
by Kenneth G. Wilson
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Moreover, the accelerating computer revolution is profoundly
extending the scope of science. It used to be that the most
fundamental question asked by scientists was "What is this object
made of"? Now, an equally important question is "How does this
system work"? For example, scientists first learned that
proteins (crucial components of life) are made up of amino acids.
Now the exciting question is "How do entire proteins fold to
achieve their biologically active structure"? The most powerful
computers (supercomputers) are needed to manage all the data that
such questions involve. The vast challenge of computer-aided
design, engineering and manufacturing, is to understand and
control the life history of all kinds of products -- from
manufacture to final disposal as waste -- before they leave the
drawing board. Computer networking is creating a revolution in
communications as profound as the invention of printing 500 years
ago, leading to instantaneous national and global scientific
collaborations and the instantaneous capability to selectively
search man's entire storehouse of knowledge.

I was fully involved in these discoveries. Moreover, this
~as followed by my trip to Sweden to receive the Nobel Prize and
the extraordinary respect from scientists and laymen alike that
this award brings.

Many young scientists in the 60's received their graduate
training by participating 'in research such as mine; these
scientists today are faculty members at universities in every
state in the u.s. The scientific opportunities awaiting them and
their graduate students today are even more spectacular than when
I started out. Telescopes and satellite observatories have
completely altered our view of the universe, uncovering explosive
events that consume entire galaxies of stars, or tiny pulsars
that send 'pulses to earth with greater regularity than any
earthbound clock. The current excitement over high temperature
superconductors is only a tiny indication of a vast revolution in
materials ranging from polymers and optical fibers to drugs and
catalysts. This revolution is entering a new stage due to
microscopes which can see individual atoms, and new techniques
(such as molecular beam epitaxy) for building new materials, atom
by atom. The continuing unfolding of the molecular basis of life
was illustrated most recently in the search for the gene
responsible for cystic fibrosis. critical for human survival is
the growing investigation of the global environment and climatic
change.

By the middle 70's the proton's structure had become clear;
it and the neutron are made up of three objects called quarks,
held together by a microscopic version of string. Equations of
motion for both quarks and string had been established. The
discovery of quarks and string, and the equations describing
them, is as basic a scientific discovery as the discovery of
Newton's Laws in the 1600's or the Laws of Electricity in the
1800's.



The difficulties at the NSF reflect a dramatic rise in
budgetary pressures at the NSF over the past two decades. The
sources of these pressures are, first, the transfer of major­
defense-funded programs to the NSF (such as the Materials Science
Centers). Then, there was the growth of engineering research and
graduate training programs in critical areas like electrical
engineering and computer science to rival the science programs at
NSF. Then, there was an explosive growth in the cost of research
instrumentation, fueled by a rapidly growing industrial market
for scientific instruments. Then, there was the continuing
growth in the power of computers and the need to supply and
update computers of all kinds for research. Most recently, the
NSF has started its programs of engineering research centers,
supercomputer centers, and the proposed science and technology
centers, all of which are essential to support interdisciplinary
groups studying complex systems.

The Reagan administration has proposed that the NSF budget
be doubled over the next five years. I believe what is needed is
to triple, not just double, the NSF budget.

,
Unfortunately, the budget of the NSF is now far too small to

meet the needs of even the most outstanding research projects.
scientists from all parts of the country prepare proposals for
new research investigations, proposals that NSF program directors
are eager to fund but either reject outright, or drastically
under fund because of budget shortfalls. It is especially
difficult for young scientists starting their careers, or
scientists outside the most prestigious Ivy League or California
universities to compete against the highly productive ongoing
research programs at these universities, although even Nobelists
at Ivy League schools, working on high temperature
superconductivity, are being cut back too.

The last twenty years has seen the emergence of regions of
high technology economic development such as "Route 128" or
"silicon Valley" where world class universities provide highly
trained manpower and the fruits of basic research to a mix of
large and small companies. A major challenge to the next
President is to encourage high technology growth throughout the
country in collaboration with state Governors and their high
technology economic development programs. I believe that many
more high technology zones can be identified than are presently
recognized, each with a different range of specialties
benefitting from the many scientific and engineering revolutions
now underway. At the heart of almost every such region there are
university faculty of high quality with potential Nobel Prize­
winning research goals. Their research can inspire successive
generations of stUdents to the creativity a modern high
technology regions requires.
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This goal is, of course, very difficult to accomplish in an

era of massive deficits. There is broad but shallow support for 0
the NSF in Congress. There is a growing awareness of the NSF

-among state governors as they focus on needs for high technology
development within their own states. However, there has been no 0
powerful political voice supporting NSF in Congress in comparison
with the support heard for the NIH, or defense, or major social
programs. The university scientists and engineers who are.
supported by NSF are a minute fraction of the body politic, 0
fragmented and politically naive. The role of these university
faculty in economic development is poorly understood by the
scientists themselves, as well as most laymen. Even the Congress 0
is skeptical, being very concerned about the ease with which
competitors abroad take advantage of U.S. research results.

There are obvious and valid concerns about the effectiveness 0
of technology transfer from U.S. universities to U.S. industry,
especially in the face of the massive trade deficit. It is, I
believe, extremely dangerous to starve U.S. science because of 0
these concerns. First, virtually the entire product offerings of
U.S. industry are redesigned over a period of a decade or two,
and the technology base for these designs is vastly different 0
today than it was twenty years ago. Given the scientific
revolutions underway in such key areas as materials and
biotechnology, the advances in industrial technology worldwide 0
over the next twenty years could be even more dramatic and the
dangers if the U.S. falls behind are, I believe, extreme even by
comparison to tOday's deficits. Second, there are areas where
university/industry technology transfer works well, for example, [
technology transfer to u.s. military industries. Third, as Erich
Bloch (Director of the NSF) has emphasized, whatever the causes
of U.S. competitive failures in high technology -- from the [
overpriced dollar to the conservatism of middle management in
large U.S. companies, to actions by our competitors abroad -- one
has to look to university faculty to take the entrepreneurial
lead in improving technology transfer to U.S. civilian [
industries. Starving U.S. science so that there is no technology
to transfer is not, I think, the best strategy to pursue.

The scientists throughout the U.S. are ready: the time is [
ripe and many revolutionary research possibilities await them.
All that is missing is the political will to provide them with [
support. This support is amply justified by the need to
accelerate high technology growth surrounding research
universities throughout the country. Economic growth is now the
key to deficit reduction as well as continued global leadership [
by the U.S.

I have set aside half of my time to work on science policy C
issues over the next few years. I am moving from Cornell to the
Ohio State University, partly in hopes of being more involved in
the many practical issues of high technology advance. I am ready [
to help in any way I can to bring about another Sputnik-like
advance in the support of science.

o



Mr. Raymond Bye, Director
Office of Legislative and Public Affairs

National Science Foundation

presented by

The National Science Foundation
"Overview of NSF Activities and Budget"
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ACTIVITIES: OVERVIEW



NSFNET BACKBONE
(MERIT) AND
INTERNET

• NSFNET

• NATIONAL SUPERCOMPUTER
CENTERS

NSF SUPERCOMPUTING
AND NETWORKING ACTIVITIES.

[
[
[
[
[

o
o
o
o
[
[
[
[
[

L
o
o
o
o

JVNC (PRINCETON)
CNSF (CORNELL)
PSC (PITTSBURGH)
SDSC (SAN DIEGO)
NCSA -(ILLINOIS)



• Matrix of Relationships Shapes
Policy, Action, Outcomes

+

• Multiple Goals, Motivations,
Needs, Resources

• Services to Researchers

(FederaIlState/lndustry/University)

• Multi-Institutional Partnerships

SUPERCOMPUTER CENTERS/
NSFNET



\

$23MCost •

'\

932 Projects, 21K CPU
hours

Method· . NSF bought blocks from [
Boeing, Minn., Purdue, [
Bell, CSU, Digital Prod.

[
[
[
[~

[

o
o
o
o

Result -

Goal· Access to Supercomputers
for NSF Grantees through
PO.s

Phase I • FY84-87

HISTORY:

[
[
[
[
[
[
[

c



Cost· $40·S0M/year .'.'11'6)

Results· About 150K CPU hours/year
6000 reseerchers on 2000 projects
3000 trained
1000 papers and growing
Growth In high-en~ academic

computing

Methods - Establish dedicated Centers (5)
. Highly leveraged
Leading edge machines
National Network .
Open to all researchers
Encourage: Innovation,
Parallelism, Tools,
Indu slry IU n iversity
collaboration,

Multi-disciplinary research

Goals - Continue Access'and Impact Science
Tra inlEd ucate
Stimulate US Computer Industry

Phase II • FY85·90·

CURRENT EVENTS:
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o Research institutions can request
block time for small start-up
research or education/training
purposes

o Panels of scientists from many
disciplines make decisions

o All allocations are done at the
five NSF centers, not at NSF

o Serves the national research
community, with no set-aside for
local researchers

o Open to all researchers, NSF and
others

ALLOCATIONS



Disciplinary Distributions of Use (by NSF Directorate)

• 677 attributed published research papers

• 107 research workshops (2831 participants)

• 105 training sessions (2743 participants)

.' 2000 prolects completed

• 6000 accounts authorized

Since 1986:

Five National Centers
Fully Operational and Utilized

OVERVIEW AND STATUS OF
SUPERCOMPUTING CENTERS

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

o
o
[

liMPS (68')
I;~:IBBS (10%)

~GEO (11%)

h~1ENG (10%)

lIelSE (1%)



ON-LINE TRAINING·· .

TO DATE. OVER 100 OF THESE COURSES
TRAINING NEARLY 3000 RESEARCHERS

TRAINING AT CENTERS -

2-3 DAY BEGINNER COURSES

SPECIALIZED COURSES - GRAPHICS, WORK­
STATIONS. NElWORKS. ETC.

OFF-SITE AT ACADEMIC AFFILIATES, CON­
SORTIUM MEMBERS

TRAINING .AND EDUCATION

{

I



EACH 'STUDENT RECEIVES ADEQUATE SUPER-
COMPUTER TIME TO FINISH A PROJECT. MOST [

\ BRINGWORKING FORTRAN CODES FOR CONVERSION [
-; AND OPTIMIZATION. _/

EMPHASES
SCIENCElENGINEERING APPLICATIONS
PARALLEL AND VECTOR TECHNIQUES
LIBRARIES
GRAPHICS
NElWORKING

STUDENT TRAVEUPERDIEM PAID BY NSF

RAISING OF AWARENESS

600 AITENDEES TO DATE

2 WEEK INTENSIVE TRAINING/EDUCATION FOR
YOUNG RESEARCHERS '

[
[
[
[
[
[
[
[
[

AWARDS TO NATIONAL CENTERS AND OTHERS

r

L
COMPETITIVE SOLICITATION

[
[

SUPERCOMPUTER SUMMER INSTITUTES [

INSTITUTES IN FY85 (3), FY86 (6), FY87 (8), NSF l [
AND OTHER AGENCIES HAVE FUNDED -$1.5M !,[



9.75%

46.60%

• NSF
PI STATE
II IND.
~ UNIV.
CJ CONSORT.

8.39% .

SUPERCOMPUTER CENTER
COST SHARING·

(0/0 OF TOTAL OF $88.2M I~ FY 1988)

31.63%



• SUPERCOMPUTER RESEARCH

• OTHER SUPERCOMPUTERS

• NEW GENERATION MINI-SUPERS

• UPGRADES (CHOICE/COST)

SUPERCOMPUTING ISSUES

o
o
o
[
[
[

U
D
[
[
[
[
[
[
[
[

. l
[

[

• ASSESSMENT



• focus on greatest research needs

• focus on highest capability

• support use of new technologies

• increase research on computational methods

• Improve program balance

• Begin upgrades In FY 1990

• Make up deferred acquisitions In FY 1989

• Maintain NSF Centers

General Directions

OVERVIEW AND STATUS OF
SUPERCOMPUTING PROGRAM



• ADVANCE STATE-Of-ART OF NETWORK
APPLICATIONS AND SERVICES

• ADVANCE STATE-OF-ART OF NETWORK TECHNOLOGY

• INCREASE EFFICIENCYOF fEDERAL RESEARCH NETS

• BROADEN ACCESS TO TEACHING RESOURCES

• BROADEN ACCESS TO RESEARCH RESOURCES
(Initially Supercomputer Centers, now
to unique computing and data resources,
other researchers)

PROGRAMGOALS

o
o
[
[
[
[

U
C
[
[
[
[

l
[
[
[
[
(

[

OVERVIEW AND STATUS OF
NETWORKING PROGRAM



• INTERNATIONAL LINKS

• NATIONAL INTERNET
BACKBONE

·LANS,CANS,RANS

• LINKS AND SUBNETS

• DATA RESOURCES/
INFORMATION

• SOFTWARE

• COMPUTERS

• PEOPLE

NETWORK COMPONENTS



• LEAD AS PER FCCSET RECOMMENDATIONS

• ADVANCE STANDARDS

• SHARE FEDERAL AGENCY RESOURCES
(Promote Internet)

• CONDUCT ADVANCED RESEARCH

• PROVIDE RESEARCH SERVICES
(Using professional manager)

NSF NET STRATEGY

[
[
[
[
[
[
[
[
(

,[
[

L
[
[
[
[

[
[
[

OVERVIEW AND STATUS OF
NETWORKING PROGRAM



• CAMPUS NETS

REGIONAL, DISCIPLINE NETS

• SUPERCOMPUTER CONSORTIUM NETS,

• NSFNET BACKBONE

THREE-LEVEL HIERARCHY

NSFNET ORGANIZATION

OVERVIEW AND STATUS OF
NETWORKING PROGRAM
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• NSF
• STATE-OIR
• INDUSTRY
~ UNIVERSITY
Cl CAMPUS NETS

7.22%
1.55%

NSFNET/INTERNET
COST SHARING

(Ok OF TOTAL OF $ 97 M ,INFY 1988)
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Thepasljive JIf(m hIIVI sam 1_
number 0/nelworks SOlII' dra·
mal/colly. Many inilillily umI
lransmlssionprolocolsand Itch·
nolol)' dnelop«l by on. or
mo,.. old.r n.tworlcs; Ih". a~
ind/Ctlt«lby the m1ica/ dlJSh~
tine« connectin, n.,worb.
(M",.. r«al/y, som. n.tworla
htIVI wllln 10 112 oth.r pro­
tocols. pGrtit:ul4rly JSO.OSJ tmd
Arpanet standartis.)Solid v.rtl·
etlilinesbetWftn Mlworla indl.
CIIt.syst.m.sund.rc/~/y ~/at­
.d admlnislrallons. Dashtd
homnttll lintS Ind/m/. pro­
tocols Of'd.mon.stIrItionsyst,ms,
fVlh~r than o~fVllon(l1 ntl·
work.r. N.tworla In IIlllla (l~

inlmr.u-..vtral n~ks Iltd
toget_tlrot 112t. StlTMIIfIfIS-o
mUs/onprotocols.

)

Nete: CONnet. CYCLADES. UN, NETNOATH.
and SMAATllC .re nGllCrorI)'n'I'"
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)
)
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Expand (interagency) network: 45 mb/s
trunking; 1.5 mb/s to 200·300 institutions

1·3 gb/s trunking; 1.5·45 mb/s to 1000
institutions

Expand interagency collaboration;
interconnect networks; upgrade to 1.5 mb/s

Stage 3

Stage 2

Stage 1

NATIONAL RESEARCH NETWORK
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.HIGH SPEED NET RESEARCH

BEGUN BY NSF/ARPA/INDUSTRY

ADVANCED "T-3" (45 MB) BACKBONE

PLANNED AND STARTED VIA

DARPA/DOE/NASA SUPPORT TO NSF

FY 1988 RESOURCES

"PHASE 1 BEING ACCOMPLISHED FROM
• +

"FRICC" CREATED AND OPERATING

NSF IS LEAD AGENCY

AGREEMENTS AMONG

NSF,DARPA,DOE,NASA

NATIONAL RESEARCH INTERNET

ACCEPTED

CURRENT ACTIVITY: NETWORKING
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TRANSITION TO COMMERCIAL NET

OPERATION ESTABLISHED AS GOAL

INTERNATIONAL POLICY DEVELOPING

FY 89,90 BUDGET COORDINATION

ARPANET/NSFNET "RATIONALIZATION"

INITIATED

UNIFORM NET SERVICES WORKING

GROUP ESTABLISHED BY NSF

"POLICY BASED ROUTING" ISSUE

IDENTIFIED

"GIGABIT" NET ADVISORY COMMITTEE

ESTABLISHED BY DARPA

MORE CURRENT ACTIVITY: NETWORKING



Dr. Bassam Shakhashiri
Assistant Director for Science and

Engineering Education
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and science specialists, the U.S. placed last with an ,average

mean score of 37.9 percent. Advanced chemistry students in the

biology, those considered to be "advanced placement" students

17 nations, with only Hong Kong reporting poorer performance.

Among high school seniors pursuing a second year of study in

U.S. fifth grade students ranked 8th among 15 countries.

At the 9th grade level, U.S. students placed 15th in a field of

Achievement (lEA), an association of research centers.

report of the Second International Science study, conducted by

the International Association for the Evaluation of Educational

presented and studied is required," concludes the preliminary

that [in the United States] a reexamination of how science is

"For a technologically advanced country, it would appear

National Science Foundation (NSF).

counterparts around the world, according to the results of an

international science achievement survey reported today-by the

Students at the.5th, 9th, and 12th grade levels in the

U.S. perform poorly in science subjects compared to their

FOR RELEASE:
February 29, 1988

NSF PR 88-11
Elizabeth Tait
Office: (202) 357-9498
Home: (703) 527-6938

INTERNATIONAL SURVEY GIVES U.S.
A FAILING GRADE IN SCIENCE EDUCATION



c
[

C
L

o

[
[

[
[

o
[

o
o

o
o
o

o
o

o
'0

-more-

At the intermediate level, Hungarian, Japanese, and Dutch
9th graders demonstrated the highest achievement, correctly
answering 19.8 to 21.7 out of 30 questions. American 14-year­
olds ranked third to the last with 16.5 items correct, ahead of
Hong Kong and the Philippines. In Thailand, whose score
equalled that of the U.S., only 32 percent of this age group is
in school, as opposed to 100 percent in the United states.

Among 10-year-olds, students in Japan, Korea, and Finland
were the top performers with mean scores of 15.4 and 15.3 out
of a possible 24 correct answers to test items. Singapore,
Hong Kong, and the Philippines are at the bottom of the scale,
and the U.S. is in the middle with a mean score of 13.2.

Three academic levels were selected for testing within
each educational system: near the end of primary school,
around the age of 10 years, typically grades four or five; the
point in secondary school when education in most systems is
still full-time and compulsory, l4-year-olds, or grades 8 and
9: and the terminal year of secondary school, 12th grade.
These are the same populations sampled in the first lEA science
achievement survey of 19 countries in 1970.

During the period 1983 to 1986, international tests based
on science curriculum studies in each participating nation were
administered to some 204,308 students at 7581 schools in 24
countries. The report released today contains preliminary
results for the 17 countries for which data is now available:
Australia, Canada, England, Finland, Hong·Kong, Hungary, Italy,
Japan, Korea, the Netherlands, Norway, the Philippines, Poland,
Singapore, Sweden, Thailand, and the United States.

"America's future as a world technological and economic
leader and the quality of life we enjoy depend on confronting
the real problems in science education with vigor,
determination and a sense of urgency."

"These findings emphasize again the troubled state of
science education in the United States. We need a continual
flow of talented and well educated people in order to m~intain
and improve the strength of the U.S. scientific and
technological workforce," commented NSF Director Erich Bloch.
"The cr~tical question is whether we will be able to provide
the high quality science and engineering personnel essential to
meet the challenge of both our own domestic needs and those of
the international marketplace.

u.s. placed 11th out of 13 countries. Second-year American
physics students ranked 9th of 13 countries.

-2-
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The report of the the Second lEA Science Study released
today is an interim presentation of some selected international
achievement score results intended to provide initial
information from cross-national comparisons. Three
comprehensive reports will be published in 1989. The first
will concern science education and curriculum in 24 countries.
The second will present basic descriptive statistics and
explanatory analyses of between and within country differences
in science education achievement in the 24 countries. The

The survey measured also the differences in science
achievement between the sexes. In grades five and nine, in all
countries reporting, boys had higher scores than girls. In
Grade 12, in biology, chemistry, and phYSiCS, boys performed
better than girls except in biology in Australia, Hong Kong
(Form 7 level), and Sweden. In the U.S., the higher the grade
level, the greater the discrepancy between boys and girls.
Female students who were taught science by female teachers did
not perform better than those taught by male teachers.

"The data paint a dismal picture of science education in
the United states today. But American children have just as
much native curiosity and capacity for learning about science
as children in any nation," said Bassam Z. Shakhashiri, NSF
Assistant Director for Science and Engineering Education.

!tWemust develop quickly the national will to improve the
effectiveness of science education in American schools. All
segments of our society must work together to nurture our .
children's curiosity and to provide for them teachers,
materials, and surroundings that help them to learn science.
The NSF is supporting the development of new curriculum
materials for students in grades K-12, and the training of
elementary school teachers is a high priority also in our
efforts to improve science education."

The United states did not administer a test to high~school
seniors not taking science in conjunction.with this study, so
only data on biology, chemistry, and physics specialists is
available for international comparison. In general, Hong Kong,
England, and Singapore, where advanced secondary students may
be studying only mathematics and science, were the highest
scoring nations at the ~2th grade level. Canada, Italy,
Finland, and the U.S. recorded the lowest marks overall.

The bottom 25 percent of the fourteen-year-olds performed
particularly badly in England, Hong Kong, italy, Singapore, and
the u.S. The lowest-scoring children were scoring at chance
level, indicating that, from the test's point of view, they
were scientifically illiterate, according to the report.

-3-
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[Graphs and charts follow]
-end-

The U.s. coordinators are both at Teachers College,
Columbia University: Richard N. Wolf, (212) 678-3355, and
Willard Jacobson, (212) 678-3382.

The Australian Council for Educational Research in
Melbourne serves as the international coordinating center for
the study. Subsequent data proceSSing and analyses are being
undertaken at the Institute of International Education at the
University of Stockholm and at the Institute of Comparative
Education of the University of Hamburg.

Single copies of the report are available from the Office
of Studies and Program Assessment, National Science Foundation,
1800 G Street, N.W., Washington, D.C., 20550. Telephone (202)
357-7425.

Each participating school system COllaborated in the
research, and each was responsible for its own funding, data
colection, data analysis, and preparation of national reports.
Funding of approximately $1.25 million was provided by NSF.
Additional international support came from the Japanese
Shipbuilding Industry Foundation, the Center for Statistics of
the u.s. Department of Education Office of Educational Research
and Improvement, the Bank of Sweden Tercentenary Fund, and the
Swedish National Board of Education.

third will compare science education and achievement in the ten
countries which participated in the lEA science studies in 1970
and 1983-1986.

-4-
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81313131715
Total No.
of Countries

10 yr. 14 yr. Grade 12/13 Non
a1ds olds Bio. Chern. Phys. Science
Grade Grade Students
4/5 8/9 ,

========:==================================================================

Australia 9 10 9 6 8 4
Canada (Eng) 6 4 11 12 11 8
England 12 11 2 2 2 2
Finland 3 5 7 13 12
Hong Kong 13 16 5 1 1
Hungary 5 1 3 5 3 1
Italy 7 11 12 10 13 7
Japan 1 2 10 4 4 3
Korea 1 7
Netherlands 3
Norway 10 9 6 8 6 3
Philippines 15 17
Poland 11 7 4 7 7
Singapore 13 14 1 3 5 6
Sweden 4 6 8 9 10
Thailand 14
U.S.A. 8 14 13 11 9

==============================================:============================

RANK ORDER OF NATIONS FOR EACH POPULATION LEVEL
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I Hungary 21.7
Japan 20.2
Netherlands 19.8

Canada (Eng) 18.6
Finland 18.5
Sweden 18.4
Potand 18.1
Korea

. Norway 17.9
Australia 17.8

England 16.7
Italy 16.7
Thailand 16.5
Singapore 16.5
U.S.A. 16.5
Hong Kong 16.4

Countries
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Mean Percent Correct

e 10 20 30 40 50 60 70 80 90 1'00

H. K. (Fm'7) 77.0
. England 69.5
Singapore 66.1

Hong Kong (Form 6) 64.4
Japan 51.9

Hungary 47.7
Australia 46.6

Poland 44.6
Norway 41.9

Sweden 40.0
Italy 38.0
U.S.A. 37.7

•• Canada (Eng) 36.9
Finland 27.2

Countries

CHEMISTRY SPECIALISTS (Mean Percent Correct)

Mean Percent Correct

o 10 20 30 40 50 60 70 80 90 100

Singapore 66.8
England 63.4

Hungary 59.7
Poland 56.9
Hong Kong (Form 7) 55.8
Norway 54.8

Hong Kong (Form 6) 50.8
Finland 48.9
Sweden 48.5
Australia 48.2

Japan 46.2
Canada (Eng) 45.9

Italy 42.3
U.S.A. 37.9

Countries

BIOLOGY SPECIALISTS (Mean Percent Correct):



L
[

o
D
o
o

L
[

[
[
[
[
[
[

o
o
o
[
[

_,

-d-

Mean Percent Correct

10 20 30 40 50 60 7,0 80 90 100o

Hong Kong (Fm 7) 69.9
Hong Kong (Form 6) 59.3
England 58.3

Hungary 56.5
Japan 56.1
Singapore 54.9

Norway 52.8
Poland 51.5

Australia 48.5
U.S.A. 45.5

Countries

PHYSICS SPECIALISTS (Mean Percent Correct)
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SOURCE NallOlIIIScience Fo.ncuuon SRS

Chart 1. National R&Dexpenditures
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1982 and 1985. real R&Dcrowth Increased to 6.B percent
annually. before slowing to 4 percent in both 1986and 1987
(chart I).

• It is expected that about 68 percent of the Nation's total
R&Dexpenditures will be spent on development activit Ius in
1988.a fraction that has increased ~radually froma level of 04
percent In 1982.This shift toward development is primarily a
result of major increases in Federal spending on defense R&D
activities. which is about 90 percent development.
• The proportion of U.S. gross national product (GNP)spent

on R&Dactivities Is estimated at 2.7 percent for 1988: the
ratio has remained relatively unchanged since 1985.Between
1978 and 1985. the U.S. R&DGNP ratio Increased from z.:
percent to 2.7 percent. The U.S ratio will continue to exceed
or approximate that o[ other market-ortentad. industrialized.

t The ~ttmalad 198i·88 erowth in real R&D !!,p.mdlturt!~ I~ hllSl!d on an
assumed -l-percunt chan!!e In .hl! GNP implicit prtce deflator, iI~ estimated b~'
the Office of Mansllement and Budllel.

Highlights
• The Nation Is expected to spend 5132 billion on research

and development In 1988.or 7 percent more than the amount
estimated to have been spent In 1987. After adjusting [or
expected Inflation. this represents a J-percent Increase.' the
lowest rate of real research and development (R&D)growth
since 1977.
• Between 1977 and 1982. national R&Dexpenditures

increased 4.5 percent annually in real-dollar terms. Between

Real Increase in 1988 National R&DFunds
Estimated at Lowest Rate in Eleven Years

FEBRUARY 19,,1988WASHINGTON, D.C. 20550 NSF 88·303NATIONAL SCIENCE FOUNDATION

SCIENCE --- --- -- - -~--- ....";;;;;",,
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R&D Expenditure. bV Source and Performer 0
Federal R&Dsupport Is estimated at SRS billion for 1988

'(table I},which is 7 percent more than in 198i (3 percent in
real terms). Non-Federal support Is expected to reach 56i
billion.. which also Is a 7-percent Increase over 1987 (or J
percent In real terms) Ichart 1). Of the non-Federal total.
Industrv support is estimated at 563 blllion: university and
colleue support at 52.9 blllton: and nonprofit support at S1.5
billion(table II.These represent real-term increasesof 3 percent.
3 percent. and z percent. respectively. from 1987R&Dsupport
levels, Between 197i and 19&1. total non-FederalR&Dsupport
grew at an average annual rate of 6.-4percent in teal terms.
Since then. real-dollar non-Federal support has Increased at
half that rate-3.0 percent annually.
Industry and the Federal Governmentare expected to provide

97 percent of total R&Dfunds spent by the Nallon In 1988.
Federalsupport accounts for 49 percent of the expected national
R&Dtotal. and Industry support for 48 percent. As recently all
1986, Industry support for research and development was
greater than such support provided by the Federal Government.
Major Increases in defense-related R&Dspendtna durlng the
elghttes contributed most to the Federal 'Government's dls­
placement of industry as the Natton's largest provider of R&D
funds.
In tenns of performance. Industry Is expected to account

f'Dr596 billion of the Nation's total R&Dexpenditures In 1988.
This represents an 8·percent Increase over 1987. or slightly
more than 3 percent In real terms. Industry's estimated
i3·percent share of the 1988natlonal R&Dperformance total
Is unchanged from the percentage share accounted for
throughout the 1982-87period.
In 1988. fundIn!! for an estimated iO percent of Industry's

expected R&Dperformance is provided by companies' own
funds:the rest Is estimated tG come fromthe FederalGovernment
(table 1).

o
o
o
o
o
o
o.tt.munt for Iullv411 percent of the estimated !!m\\th In F'c'\!"r:li

R,,,-:[)-upport hdw"t'n IBIlI} <lnd 1!-IIlH.
DOD jo; tl:<pI'.,It·d III r.ontrnue :-.hiftin\!1t~ It""U "mJlh'hl~

from research 10 Ih~wdopm,mt.In l!-IfiO.dm·!.lnpmtmt accounn-d
fur.l! pt'romt ..£ UUD'~H~D~UPP()rt;[n l~lIlK.tur .III ,·~tlmrlh'dq,!
(h'n "II' \\"h'l1 th» lund .. ,jl IIltll'r .1'.!1'1I1,,:....trI· uu Judl·d. Ih"
j>fClpurllClIIuf 1111.11F,·d"raJ H&U IUlut .. d,·· ..II1t·,d tu 01,·\ ,·t"pm"111 ...
1:~til1l'lll'lj.11~.: p"n IHlt tur I~IHII. B....i•.rl· ....'arl h .rnd 'Ippllt'tj
rl"",·,rrl.h .t.lCh wit! r~·t:,·j\i·.111 .. ~tim,ltlrd 14 p"rn'111-h .. rr- .,[
Iht!Fuderal H&U ttullllrhl Ifllm. In HlHO.lilt!pl!rrl'lIt,H!I'shun-- .,1
Federal R&U -upport we-re Iii percent fur basu. n- ...t!ilfl h. ";J
p-m-nt for applied rl':-.t!ilfl:h.and ti I perr.ent fur d,'willpm, 111.
Ourmll must of the eiJ:hties. industry has matnt.unud II~

rHldll\H support for development at about ;-.! percent lIt It~

total R&Doutlay. Basic research is expected 10 r!!Ctm H ahuut
5 percent of industry'« total R&Dsupporl in LYBH and olppHI·t!
researr-h is 10 rt~u~in.!.!3 percent. These percentaue "h,tri~...
larselv are uncharuredfrom1980levels. In termsof perfonnanc...
however, the data indicate Ihat industry is tncreasinuly
commuted to development, The snare of development in
tndustrv's total R&Dperformance decllned from i9 percent in
the eariy seveniles to i5 percent In 1985.Since then. develop­
ment's share has increased-to an expected ';7 percent tn
1988.

1.5

~Th"se percllnlalle share esUmales 01 delense-r"htlo:d Rt.D ".~pt!ndllures
Me hased on 1!l88Fedpral hudllet lulals.

National R&D Expenditure Trend.
Although national R&Dexpenditures are expected to Increase

i percent in 1988 to S13:.!billion. this urowth represents a
continuation in the recent slowing of total R&Dsupport.
Measured in real 1982 dollars, the Nation increased lis R&D
expenditures at a steady -l.5·percent average annual rate
between 19i1 and 1982. Durtnz the 1982-85 period. annual
"rowth in such expenditures accelerated to 6,,8percent. But
tnllatien-adtusted R&Dsupport slowed to a -l-percent rate of
increase in 1966and 1987. and real 1986 R&Dexpenditures
are expected to be only 3 percent more than 1987 levels.
Slackening in both Federal and non-Federal support has
contributed to this 3-year slowing In' naUonal R&D-expenditure
growth.
Since 1980. most of the gain In national R&Dsupport Is

attributable to malor Increases In Federal defense spendtng.
Approximately one-half of total U.S. R&Dexpenditures Is
provided by the Federal Government. and sll!lhtly more than
70 percent of this Federal R&Dtotal is for defense acttvtttes.
Althoughthe DepartmentofEnergyprovidessupport fordefense­
related research and development. two-thirds of the Federal
R&Dtotal is expected to be Incurred by thtl Department of
Defense IDOD) in 1988.1Increases In DOD's expenditures

'10tE 9ala 10<Ihe Un,110K,q~ 1'e lU"iJIrIlon'~10' 1918 '981, '9!3 InGT98S
SOURCES '1atlQll1~Sclente ~tIIU'JCn SAS lna O~'Si~ 'Of EconomocCa'llDl'a~'OfIana
iloro_m

1 I 1
1977 78 79 '80, '8t '82 'Sl '84 'as '86 st 88-u, I

,
Untied Kingaom 2 0

• Umted Siales"
••

~'Cl!fiI
J 0----------------------------------,3 0

Chart 2. International R&D/GNP

nations tchart ~). If. t\ Ill.1n 'Iltltlt!,·ft'n ..,·! H&D '!"(pf;lnuttllft'..
oU'I'~;I~mpiln·d10c;:-.;p tlu\\ "\"r. tln- I'.S. rdUn I~ .,uh,t,lnli ..lh
il)\\Uf .• HIlI h.l~ ~1;I\"I~d,II I H p+-m.l'!u thruuuhout the IWI:HlH
pl'riml Hv t:llltlpan~l)n, "II~orrlmu III Ih~' !illl' ..1d.ua livail,lhh·
tlw !;!\11Mn It ....U (;;-";P ratio for lapan Will>;!,II perr.ent 'in 1»8'1
oIlItl ':.:- P'·[I. III lor \\"'~I t:llrflHlIJ\' m 1!IHh,
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Basic Research, Applied Research, and
Development

Tho Uniled Slates I~ expected to spend S15 billion on basic
research in UlBB. S2i billion on applied research. and S»U
billion on development Ichart 31. After adiustlna for estimated
inflation. basic research spending Is expected to be down
~lightly from 198i expenditures. applied research spending to
be level. and development spendlnz to be up -I percent.
The 19B8 estimates by type of R&D work represent a

conttnuatton in recent national fundtnu patterns. For the past
several years. Rrowth in support for the research components
has been slower than for development. Between 1982 and
19Bi. basic research funding is estimated to have increased
at an tnflanon-adtusted 5-percent average annual rate: applied
research funding. at -l percent annually; and development
funding. at more than 6 percent annually. Differences In these
rates of Rrowth have increased development's share of total
R&D expenditures from 64 percent In 1982 to an expected 68
percent in 1988. This shift toward development Is primarily a
result of the Increases in Federal support for defense research
and development. which is about 90 percent development.
The Federal Government continues to support two-thirds of

the Nation's basic research with more than half of such support
!loing to universities and colleges. Industry provides an
additional 20 percent of the Natton's basic research support.
In terms of performance. basic research spending by Federal
intramural labs is expected to decllne B percent in 1988 after
Hdjusllnj( for expected Inflation. Basic research performance
by Industrial and academic labs Is expected to remain unchanged
from 198i real performance levels.
Support for applied research comes primarily from Industry

(52 percent of the national total in 1988) and the Federal
Government (-12 percent). While industry's applied research
support Is expected to Increase by 3 percent In 1988 after
adiusting for inflation. Federal real-term support is expected
to decline by 3 percent. In terms of applied research perfor­
mance. Industry spend In!:!Is expected to be up 2 percent In
real terms. and will account for more than two-thirds of such
performance nationwide. Applied research performance by
the Federal Government Is expected to be down 4 percent in
real terms in 1988.

Support for development by both industry and the Federal
Government Is expected to Increase In 1968: up 3 percent and
5 percent. respectively. In real terms. Most of the growth in
Federal development support reflects a continuation in the
shift toward Increased emphasis on defense-related R&D

The Federal Government histortcallv is the Nation's second
laruust R&D purfnrrnur. .md is tl!l:p!!t:teli 10 account for I:!
percent ~S II) lulllon -llf thl' natlunal R&Derrort in issa. Thi~
is H ti-ptlrclmt incrt!i1~I' (:! percent in n"al terms) in Federal
intramural R&D pr-rfurmance. :-.tm,tof the rumaininu research
dllli duveluprruml il> performed [!l thr- :\atil)[I's llninlrsitit!s
and colleues- mr ludlne work done In fudl'fflll\' funded n-search
and development f'llllters admnusterud hy universittes and
CDllel.!l''j, In I!1HH. Ih" "..,timatcd R&D purfurmunce hy the
academic sector I!>5 iiibtllton. or sllehtlv less than I:! percent
of the Nation's total. This represents d 5·pl:rccnt Increase
over 19Hi, or I p,'rclc)nl in real terms,

, nCluCH e,prnall"rH 10' leeetally l_ndtC research ana de.elo~me", centelI, ~FF~OCUacm,.. Slereo 01
lnlS secter
'Incluaes upendllures lor fFROCs aamlnlSleree OyInCIYI(I_.1un"e'S:llts anc ~QII!~esand ~y unlwerSlly
consortia
SOURCE Nallonal SCIenceFouncallon. SRS

Pertormers

Universities Other
Federal and nonprolit

Source 01 fu ncs Total Government Induslry' COlleges' institutions'

Total .. .... SI31.60D S16.400 595.950 S15.725 53.525
Federal

Government . 64.550 16.400 34,500 ".250 2,400
Industry ... .. 62.625 -- 61.450 750 425
Universities and

colleges, ... 2.900 -- -- 2.900 --
Other nonprolil

institutions .. 1,525 -- -- 825 700

Table 2. Estimated funding for research and development
by source of funds: 1988

(Dollars in mlllIans)

Inc .aes eloenCltures lor ItCeral/y lu~dtC {Htarc" ~nd cevelopment tenlers ,FFqOCSlacmlnls:eree Dy
:M seo;:Ot Tney acco_nllOt less Inln 5 percenl and 25 perunl. resoeW,ely Ollne ,nCuS11"jand nonplOll1
oerformance lotalS
'FfqOCs adm.n,Slereo Dy Inc.. ICSUifun.. e,s,lles ana colleges ana Dyun."rS.ly ~mlSO"o.1
SOURCE Nallonal SCIence Founcatlon. SRS

1977 , 42.783 21.594 19..629 888 -,- 672
1978 . 48.129 23.876 22.450 1.037 -- 766
1979 .... 54.933 26.815 26.082 1,198 -- 838
1980 , " 62,593 29.453 30,913 1.318 -- 909
1981 ,. 71.B40 33.405 35,944 1.520 -- 971
1982 79.316 36.505 40.096 1,690 -- 1.025
1983 87,204 40.671 43.515 1.881 -- 1.137
1984 .·N. 97,638 45.340 49.066 2.024 -- 1,208
1985 .... 107.436 51.276 52.597 2.259 -- 1..304
1986 ... 114,697 55.273 55.549 2,500 -- 1.375
1987 (est.) 123.050 60.350 58.570 2,700 -- 1.430
1988 (est.) 131,600 64.550 62,625 2.900 -- ',.525

By source

1977 -12.783 6.:J12 29,825 4,067 1,384 1,495
1978 48.129 6.811 33.304 4,625 1,717 1.672
1979 .. 54.933 7.417 38.226 5.361 1,935 1.994
1980 ... 62.593 7.632 44.505 6.060 2,246 2.150
1981 7'.840 8.425 51.810 6.819 2.486 2.300
1982 79.316 9.141 57.995 7,276 2..479 2.425
1983 . .. 87,204 10.582 63.403 7.807 2.737 2..675
1984 .. ,' 97.638 11.572 71.470 8.503 3.118 2,975
1985 ., 107.436 12.945 78.208 9.504 3,529 3,250
1986 .,.. 114.697 13.535 83.562 10.600 3.600 3.400
1987(est.) 123.050 15.450 89.200 11.150 3.800 3450
1988(est.) 131.600 16.400 95.950 11.725 40CO 3.525

By performer

Academ Ie sector
Other

Federal nonprofit
Govern· Umverstties IAsset: ated mstnu-

Year Total men! Industry I and colleges FFRDCs' lions'

Table 1. Funds for research and development
IDallars in millians I
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programs that has taken place in the etahttes, Such programs
Flenerallyhave a much htaher development component than
do federally supported nondefense programs. ln terms of
performance. Industry accounts for more than 80 percent of
the Nation's development work. Industry's development
performance is expected to increase by -I percent in real
terms in 1988,

allUtd on GNP Impll,,1 PI!Ce cellalC!
SOURCE Naloonal Sclilflee FounllallOft §AS
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Contact: Margaret R. Grucza
Director, Government

Studies Group
National Science Foundation
1800 G Street, N. W.-L-602
Washington, D. C. 20550

Phone: 202/634-4636

(*) Surveys with geographic data

Federal Scientists and Engineers

Survey of Earned Doctorates (Doctorate Record File)

Graduate Science/Engineering Students and
Postdoctorates

Immigrant Scientists and Engineers

Survey of Doctorate Recipients

Survey of Recent Science and Engineering Graduates

Survey of Natural and Social Scientists and Engineers

Survey of Demand for Scientists, Engineers, and
Technicians in Industry

Occupational Employment Survey of Scientists, Engineers
and Technicians in Industry

Industrial R&D Funding Estimates by Individual Industry

Survey of Industrial Research and Development

Survey of Academic Research Instrumentation and
Instrumentation Needs, 1985-86

Survey of Scientific and Engineering R&D Exp~nditures
at Universities and Colleges

Survey of Academic Research Facilities, 1987-88

Federal Support to Universities, Colleges, and
Nonprofit Institutions

Federal Funds for Research and Development

DIVISION OF SCIENCE RESOURCES STUDIES SURVEYS

NATIONAL SCIENCE FOUNDATION
WASHINGTON.0 C 20~50

* 1.

* 2.

3.

* 4.

5.

* I
7 •

8 .

9.

- 10.
* - ll.
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\ 13.

* 14.

* 15.

* 16.
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NOTE: THE OBLIGATIONS OF THE 10 MAJOR R&D SUPPORTING .GENCIES INCLUOm
IN THIS T.ILE REPRESENT MORE THAN 9. PERCENT OF TOTAL FEDERAL
R&D AND R&D PlANT OILIGATIONS IN FISCAl YEAR 1••••

SOURCE: NATIONAL SCIENCE FOUNDATION, SRS
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11 FEDERAL INTRAMURAL ACTIVITIES COVER COSTS ASSOCIATED NITH THE ADMINISTR.TION OF INTRAMURAL
AND EXTRAMURAL PROGRAMS BY FEDERAL PERSONNEL AS NELL "'SACTUAL INTRAMURAL PERFORHANCE.
SEE TECHNICAL NOTES FOR FURTHER DESCRIPTION.

NOTE: THE OBLIGATIONS OF THE 10 HAJOR A&D SUPPORTING AGENCIES INCLUDED IN THIS TAILE REPRESENT
MORE THAN .a PERCENT OF TOTAL FEDER.L R&D OBLIGATIONS IN FISCAL YEAR 1986.

SOURCE: NATIONAL SCIENCE FOUNDATION, SRS
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MOTE: THE OILlGATIOISOF THE 10 MAJOR R&D SUPPORTINGAGENCIES INCLUDED IN THIS T.ILE REPRE5EIT
HOlE THaI II PEICEIT OF TOTAL FEDER.L R&D OILIGATIONS IN FISCAL YEAR 1.16.

SOURCE: IIlTlOllAL SCIEICE FOUNDATION.SRS

TOTAl·················ISO.310.213f·20.32.:

CALIFORNIA 111.510.364154.52lt
MARYUND I 4.512.2'41 81,2851
HAS5ACHUSETTS.., 1 3,239."5, 14.61l1
MEM YORK••••••••••••••, 3.1'3.26°1 21.'10,
VIRGINl•••••••••••••••1 2,110,1721 7.323,

NEM MEXICO••••••••••••1 2.4•••657! 5.1111
DISTRICT OF COLUMII•••, 2.324.113,104.2.11
TEXA5•••••••••••••••••1 1••11.737,3••12',
NEN JERSEY••••••••••••1 1.711.201, 3.477l
COLOIUDO....,•••••••"'1 1.636.3641I••72'~

OHIO••••••••••••••••••j 1,'.2.160112••711
FLORIDA•••••••••••••••I 1.441.712,2,,4611
PENNSYLVANIA••••••••••, 1.301.21'133••31,
ALAIAMA ,...... 1.111.466,10,5.',
MA5HINGTON............ 1.153,737,21.012,

744.619( 29,31°1
6n.7101 13.0Ut
5.1.200, 7,744,
m,211, 3,721,
515,342, 1,,171,

497.6411 23.2.41
462.623, 1.93'1
440.344, 13.143,
3.7•••71 14.064,
392.593, 1.477

I I2.4.'11, 1.6111
274,413 1,957
26',5"1 10.676:
250.49'1 35.322,
224.049,.24.5'01

111.402127,30'1~;::::~I3~:;;;~
127.'43121.2.11
122.4921 U.237,

112.6431 1.144]
.2.370, 2'.497,
1••690, 10.1361
73.70'1 12.1471
'••3671 1,635,

".1901 1.61'1
4••225, 5.036,
41,1201 14,570,
41,0111 3,2'3,
40.493, 6.'19,

I I35,610, 3,121,
30.2161 2.743,
27.17Q, 17,2",
26.360, ••0761
14,551, 4,311[
14,470, 5,204f
36.7921 .,5531
D,210f 6401

'.302

••
3470

3,,701
1.355
2.573

4.234
4.024
17.23003.364
2.93'

DEPT OF iDEPT OFIDEPf OFjENYIRON-iNATIO.ALi.ATIO.AL
HEALTH' THE TRAN5- HENTAl AERD- SCIENCE0
HUMAN IINTERI-IPOA- IPROTEC- IN.urICS&1 FOUNDA­
SERVICES I OR I,TATIONI TlON I SPACE I TloN

I I I AGENCY I ADMIN I
I I I391.207132.141,02714.'12,.23,

24.72511,540.33711.014.5521
125.095, 2.501.310l. 41.032J
13,006, 2,451.1791 61.ln.
2.495, 2.004.3141 373,5531
5;11'1 2,317.13', 3,,0931

1 , I'01 1,433,7'111,011,.'7,
1,5021 1.'2••07., 12.04611."', 1,301.25', 1•.3641
11,124, 1,3".01'1 ,••5211
'1.0041 1,24.,2641 71,'721

6101 1,12•••32: 42,'°41
21.113, .43.011, 15••551

16'1 '12,217, 27.,2'21
2,71', 131,155, 1""1

39,.4171 7U,U'1 116.136

1.273! 1'7.'131 2,••'711
47'1 537.72', 3.0911
12', 220.'11, 254.3'61

4.01'1 343,39'1 14.3631
2,36', 346."3~ 4.7171

4.2211 110••'4' ,.009!
1.071" 110.140 32.,033,
4,,491, 245,1641' 2l,'UJ

4311 213•••7, 1,047,
2.101, 340,'511 2.704,

222! 114.5461 16,2071
SOl, 1"_'061 7.517,
70t 1.7211 243.711,l.oa. '1.174} 4.477

2021 126,343, 15.5201

2.'721 5.4.01 11.3121
1••60, 63••531 3.IOIr

1"1 ...1351 153,
7.15'1 11.135, 7.021,
2.41'1 '.957, 71.11',

-I 7".76' 1.63'1
3.425, 14,943, 1.511,

323, 4.7.71 40.1"1
3~0411 16••571 4,2'7,

.01 14.2"1 101,
I , I6.120, 11,4", 1.4.01

7,152, 10.1071 1,3191
1101 3,'1I1 5671
401 10.3221 5.2001
-I 1,0141 "51

1.5001 14,2031 1251
1.5641 12,17'. '12,

5"1 1721 446,
15', 677, 1.215,
-I 51.1 ",
-, 3321 25'1

3.2321 1,3311 2071

60J '1.34·1 -I

,
DEPT OF I DEPT OF
DEFENSE I ENERGY

I
I , I

NEVADA ••••••••••••••••
MICHIG .
All ZONA•••• tI '.

RHODE ISL.MO••••••••••1
1INDIANA····~·+·····+··I

UTAH ••• "' •••• ~,!It "''''." ••••

IDA.HO•••••••. ~ •••.• "...... r
GEQRGIA~··············I
IOMA•••••••••••••••••••

1MISCONSIN·············I
"ISSISSIPPI···········I
MEN HAMPSHIRE•••••••••1OREGON••••••••••••'•••1
SOUTH ClROLlNA••••••••1

IKANS.S················1
LOUISIANA·············I
NEST VIRGINIA•••••••••1OlLAHOItA•••••••••••••• 1
l£.'UCXY •••••••••••••• ,

IHAN.II················1ALASKA•••••••"'••••••••J
NEIRASKA •••••••••••••••
YERMO .. ' ••••• ",. ", •• Ii"•• -I
&IKANSAS·········~····1
MAIIIE •••••••••.•••••••• J
DELAMlRE··············1
NORTH DAKOTA••••••••••,
MONTAN ••••• ~•••P······I
SOUTH DAKOTA••••••••••IMYOMI.G ••••••••••••••• ,

IOUTLYING ..EAS •••••••• I
IOFFICES ••RDAD••••••••,

NORTH ClROlINA••••••••

ILLIMOIS ••••••••••••••
MISSDUlI ••••••••••••••
TENNESSEE••~••••'••••••
CONNECTICUT ••• "' •••••••
MINNEsotA •••••••••••••

iDEPTOFj DEP' OF
TOTAL I AG~I- ICOMMERCE

ICULTlJREI
I I I

STATE 11M QRDER OF
TOTAL FEDElAl~R&D

OILlGATIONS,1

oTABLE C-135. FEDERAL OBlIGAT(ONS FOR RESEARCH AND OEVElOP"EHf. BV SfATE AND AGENCY! FISCAL vtAI L'16

ITHOUSANDS OF DOllARS)
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NOTE: Data on individual universities and colleQes is available from the Survey o~
Federal Suoport to Universities Colleaes and non-nrofit Institutions.

397
607

510
15

I"

25
317

312..373

7"

65

1.22'
11.575

40
613

71.14.
1.927

24.161
7.254
4.383
1.226

I
543,2501123.123-,-',435.700,
101.953,

5.00~,-,-,
5.,1-I,,

163,654, 10.337

-, 7S.-I 1.212lu.n~,
_I 4.710
_I 22
-, 1.lIO
_I 2.0'0-'-I,
.1 1.610I-,_I
_I
-,-,_I
_I
_I
-,-I
1-I 1.157

_I
-,_I-,_I
_I
_I
_I
_I
-I

1
163,6541 4.541

_I
-I163,6541

:1 3.204
-,-,-,-I
I

MASSAousms

, I I , I
TOTAL ", 00 'I 'TOTAL •••••••••••••••••••••••••••.••,50.310.213,13,144,647,24,44'.1 , .640.23',

, , , • I _1DEPARTMENT OF AGRICULTURE ••••••••.•, .20.321, '2••'37, 10.0D'1 I
DEPARTMENT OF COMMERCE •••••••••••••1 39••2071 214••02, 34.13', -,
DEPARTMENT OF DEFENSE ••••••••••••••,32••41.027, ••••0.52',21.502.311, 145.53',
DEPARTMENT OF ENERGY ••••••..•••••••, 4.'.2.9231 205••501 731.21',1.455.133,
DEPARTMENT OF HEALTH' HUMAN SRves ., 5.632.171, 1.235.503, 116.551, 33.41',
DEPARTMENT OF THE INTERIOR •••••••••, 314.326, 332.031, ,.7391 3,'501
DEPARTMENT OF TRANSPORTATION •••••••, 315.4311 131.321, lla.4121 1"1
ENVIRONMENTAL PROTECTION AGENCY •••• 317.31' '7.605 124.5" -
NATIONAL AERONAUTICS ANO SPACE ADMINI 3.3.',.501 1.217.3431 1.514.1.01 -1
NATIONAL SCIENCE FOUNDATION ••••••••, 1.351,.241 129.922, ",141, 2.105,

NEN ENGLAND " I , I, 2 t 7 I , ITOTAL ••••••••••••••••••••••••••••••, 4.42.120, 57 .0'71 2,329.131, -,

DEPARTMENT OF AGRICUlTURE ••••••••••1 2,.5551 1••7221 "1 -I
DEPARTMENT OF COMMERCE •••••••••••••, 22.255, 10••311 1.5.3, -,
DEPARTMENT OF DEFENSE ••••••••••••••1 3.251.5.', 4'4.320, 2.167,6••, -I
DEPARTMENT OF ENERGY •••••••••••••••1 .5.122, -, 13••071 -,
DEPARTMENT OF HEALTH' HUMAN SRVCS'I 65••••3, 1••64, 31.0541 -,
DEPARTMENT OF THE INTERIOR •••••••••, ••011, ••440, 2.3, -I
DEPARTMENT OF TRANSPORrATION •••••••, 50.94., 31.1041 6.'101 -,
ENVIRONMENTAL PROTECTION AGENCY ••••, 32.346, 2,313, 15;••3, -,
NATIONAL AERONAUTICS AND SPACE ADMIN, 126.0731 •• 0241 77.44', -,
NAnONAL SCIENCE FOUItDAnON ........, 141.3.01 242, 7.122, -,

CONNECTIOJT 1 ,I I 1 1
TOTAL ••••••••••••••••••••••••••••••, 577.21., 75.3'4, 346.7141 -,

DEPARTMENT OF AGRICUlTURE· ·1 3.7211 1••521 -I -,
DEPARTMENT OF COMMERCE , ••0151 2.262, • -, -I
DEPARTMENT OF DEFENSE ••••••••••••••, 343.3"1 .3.415, 272.21', -,
DEPARTMENT OF ENERGY •••••••••••••••, 14.3.31 -, ,.552, -,
DEPARTMENT OF HEALTH' HUMAN SRves'l 121.547, ", 1,374, -,
DEPARTMENT OF THE INTERIOR ........., 1.344, 1.220, -, -I
DEPARTMENT OF TRANSPORTATION •••••••1 ,.347, '.779, 2.1.', -,
ENVIRONHENTAl PROTECTION AGENCY .... I 3.795, -I 2.5.0, -,
NATIONAL AERONAUTICS AND SPACE ADMIN '2.921 - '1.1'2 -
NAn aNAL SClENCE FOUNDATlON· ....•..1 12,12'1 -I 6.311 -I

MAINE I' I I ,
AI "I I ,TOT~ ••••••••••••••••••••••••••••••, 35,610, 2.34'1 14,375, -,

DEPARTMENT OF AGRIMME 1 3.1211 .731 -I -I
DEPARTMENT OF COMMERCE •••••••••••••1 1,500, 46., 10, -,
DEPARTHENT OF DEFENSE ••••••••••••••1 14.203, 44, 14,046, -,
DEPARTMENT OF ENERGY •••••••••••••••1 125, -I -, -,
DEPARTMEIITOF HEALTH , tUUlI SRVCS ., .,755, -, -I -I
DEPARTMEIITOFTHEINTERIOII .........I 1.1.7, 16., -, -,
DEPARTMEIITOF TRANSPORTATION •••••••, 2751 -, 1201 -I
ENVIRONMENTAL PROTECTION AGENCY •••• .05 - - -
NATIONAL AERONAUTICS AND SPACE AOHIN' ..61 -I 1371 -I
NATIONAL SCIElfCEFOUNDATION ........ 4,053, "l 621 -,, , , ,

, , , I
TOTAL •••••••••••••••••••••••••••••• 3,23.,'65, 205,313, 1,.13,111, -I
DEPARTMENT OF AGAlCULTUIE •••••••••• 14•••31 11.27'1 4'1 -I
DEPARTMENT OF COMMERCE ••••••••••••• 13,0061 7.3151 1,"3, -,
DEPARTMENT OF DEFEIISE 2,.51 •• 791 146,353, 1,731,'14, -,
DEPARTMENT OF ENERGY ,.............. 61.177, -I 7,05'1 -I
DEPARTMENT OF HEALTH' IUWI SRves. 471.013, 1,•••, 34,609, -I
DEPARTMENT OF THE IIITEIIOI••••••••• 1.100, 1,441, 2.1, -I
DEPARTMEIITOF TRAISPOITATIOII••••••• 40.'42, 31,133, 4.5631 -I
ENVIRONMENTAL PIIOTECTIONAGEICY •••• 22.495, -, 13.1031 -,
NATIONAL AERONAUTICS AID SPACE ADMIN Sl••4" 5,76'1 13,3431 -,
NATIONAL SCIENCE FOUNDATIOII••••••••, 106••5., 12'1 .,6011 -,

I I I , ,

• , FFRDes .
laTHER ,'ADMINIV,'STATE
NONPROFIT NQN- AND
IINSTITU- : PROFtT : lOCAL
, TIONS 11NSTITU-1GOVTS

EXTRAMURAL

i UNIVER- i FFRDes
ISITIES ANDI ADMIN IV

'

COLLEGES ,UNIVS AND
, , COLLEGES

faTAL

i j • FFRDCS
'FEDERAL I 'ADMIN IV
',INTRAMURAlIINDUSTRIALIINDUS-

,11 ,FIRMS, TRtAl
I , , FIRMS

GEOGRAPHIC DIVISION, STAT£, ANO AGENCY

(THOUSANDS OF DOLLARSI
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NOTEI •• e.1.I•• of 1"OUI"'nl, 4e'.,1 ••,. nAt add to tot.h •

. ••' ....nt. ..ra.

TDUI R" D tw ••• rEltJ end dev.'Op .. nt:
ala •• ond R. Dph ...

.." D 01.lIIt TotaL ' •• le Appl1ec1 0.....101tM" ,

TOTAL • ··· '''a 1901 '58 Ill) 81 '"I 202 391 711 1112 II 717

ALAIAMA • ··· · · · · 1 '''9 I l27 - 963 263 112
ALASKA · ·· · · · '7 a"" 7 U, - 7 "8 297 0100
AltlZOHA • · · · · · I 7111 , 6811 180 I 231 272 ,,,
A.KANSAS. ·· ·· ··· · !I1111 ,0) III 1109 '11 III
CAL 1r0.N IA. · ··· · · · ,,, 832 )7 1196 ,690 19 6'" 121" 336

COLO.AOO. ······ · 9 6118 ,620 2" 8· 361 1 229 28
COHN'CT ICUT · ·· · · ,

19" II 8'111 I 92) 2 21!1 "" '21
OCLA.A.t. ·· 0 ··· · 0 696 611 - 290 '21 811
,.LaIlIO.. 0 0 0 0 0 0 ·· 111 7'D

II "'"
869 ,1191 II 71i1 1 2'"

GEOIIOIA 0 0 0 ····· ) 201 , In 86 1 123 I 991 . ..2

"A.AII. ··· 0 ····· 0
,"0

2 ''''
, I "9 I 211 1197

IDAH" • ······· ··· I 690 I 690 aOI 11119 III -ILLINnIS. ········ 18 380 17 908 II 7)9 10 0"8 3 112 1172
INOI..NA ······ 0 · 0 · II 101 II089 I 198 I '1'10 ill" IZ
10illA.······· · ··· 2 16Q 2097 1178 I 21" 11011 6)

~AIISAS. · · ···· · II 1)7 II 101 III' 2 "1 I 610 )0
KtHTUC"Y. · ···· ·· · '.I 182 6 67Q ""8 II 0116 2 1116 I !Ill
LOUISIANA ···· ····· '7 287 6 ,,2" a67 :2 171 ) 11"1 7'"
~"INt • · · · ···· I 3119 1 '"11 198 I 1116 - ,
"AIIYLMO. · · ····· 9 09) !! '96 I 0111 '7 710 212 H

HASSACHUSltTTS • · · ·· ·· l '!l0 , :186 U6 I 698 "" 26"
HICHIGAII. · · ··· ·· 8 !I711 8 n) "'41 1 )01 ~911 2411
MINNesOTA · ·· ·· " 2117 " 199 1 220 2 7411 "8 "8
1<1551$51'''1 ·· ··· · 1 621 I 6n 78" R12 " -..lssnUIII. · 0 · ····· 2 16'J 2 0'" ), I 912 U)6 11"

"'''~T'''''A ill · · · · · · 2 A67 2 861 16 2 "69 2"6 6
NeBRASKA. · · · · · 6'7" 6i11 II !>'" Ii' ,II
Ne"AO". · .. · ·· ·· · I lU . 'I DB" - 197 1t87 32
..tw HA",SI+Ut ··· ·· I 292 I 210 - "", 16' 112
NtW JeRS[Y. · · ··· " 7"0 I! "97 1 191 2 'l9~ " 911 2",
NC. M[XICO. · · ··· ·· · " ,nl II012 2 !In 'III" '"~ 1189
NtillYORK. · , . · ·· · 102 2'8 I{)O 69' III 316 116 11) ,~66 1 '6J
NOIITt<c.unL INA. · · · 11 '10) II "13 I ",. :) 1,'9 6 621 120
NOIllItDAKn,,,. ··· · · I <ill I B" '1~] f>1!I ..,~ ~9
01+10. · ········· 7 239 7 n8 )II~ II I~O 2 "" 11

O~L"HnM". ··· · · · · I '~O 1 "" 91 HI ,,'I ~7
OR[O"N. · .. ·· ··· · " 1M 6 070 I"1 II H' I ~II, 90
pe....SYLVANI". ··· ···· ~ 268 9 2611 .. 106 ,1~' I 99' "RI+COt ISLAND. · ·· · · 8'l '''2 '22 16,. '6' 101
SOUTH CAROL I..... · ·· · ,681 " 9'11 822 ,"" !lJ'! 70'7

SOltTl+0"1l0T". ······ 1 262 I 162 HID 1 0'11 3 -TeNNESset • 0 · · ··· I I'" I 168 2011 7,,, 176 6
Tr.U5 •• · 0 · · · ··· 12 113 II 836 960 8 !l90 2 ""6 277
UTAII. · . · ···· 2 ))2 1 918 111 1 '''2 .." "'"VUH"NT • ··· ·· ··· 188 IIII! 6 la] - -
VIIIOINI". · · · · · · ·· , ,o1 ,1!l!I 16" 2 71t' 2 203 '"6
.IoSHINGT,....· ·· ·· · 12 1'111 12 0"2 100 10 ,II, I HO 121
iIItSTVIRGINIA. · 0 ··· · 1 110 a!19 - 1,109 ""9 2!II
iIIISCONS'" 0 · 0 ·· · ··· ,030 II 991 )B9 ) "00 I 20' 311
WVIlHING • ···· · ·· lilA 71... '" 60'1 11'1 32

Table B·1. State agency expendItures for research and development by
State, character of work, and R&D plant: FY 1977

(Thousandsof dollars)
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292
110

391

f•l

1122
lOU
lOO

) !l29
o
o
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I "U
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81
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I 120
89

229
2 892

1)'7
891
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o10'
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11I!t
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q
1101
19

7!10
1711
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) 197
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!III'
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o'0
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!) 11111

• 32
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70!l
11911
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9'7
26
'1

18)
I "0
1 !tBII
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Vl_GINIA ..
WAS"'HQ'~ .
weST VI.~IN'A •• ~ • • "
wascOHS IN • ,. • • "! .. .' '. '. I
WYnMu.G • ,. .. 4! ......

SOUTH DAKOTA. ..~ ..• • • ..
TCHNesStt • • • ..• ..• ....
T[aAS.. .
UTAH_ ~ t ..
VCI"OMT '" ....

OC~A"OMA. • • ..• • ..• ..
n.[COft. \it • • .. .. • • .. • •

PCNMSVLVANIA•• ~ ......
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Table 8·2. State agency expenditures for research and development by State and functional area: FY 1977
(Thousands of dollars)
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(Thousands of dollars)
oTable B·7., State agency expendItures for research and development by State

and field of science: FY 1977

o



Grants, contracts, and reimbursements to:
B. State universities and colleges $ _
C. Private universities and colleges $ _
D. Nonprofit organizations $
E. Private individuals or firms $----------
F. Other--specify in IfNOTES" $ _

$_----­
$_-----R&D work performed directly by stateA.

$_----­
$_----­
$_----­
$_----­
$_-----

$------­
$_----­
$_----­
$_----­
$_-----

2. Total R&D Expenditures by Source
Current R&D Expenditures--total should

equal item lAo

A. Federal Government Sources
B. Own Sources
C. Industrial Sources
o. Other --specify in "NOTES"

3 . Total R&D Plant Expenditures by Source
Current R&D Expenditures--total should

equal item lB.

A. Federal Government Sources (See #5)
B. Own Sources
C. Industrial Sources
D. other--specify in "NOTES"

4. Total R&D Expenditures by Performer
Current R&D Expenditures--total should

equal item lAo

R&D PlantB.

CUrrent R&D Expenditures, TotalA. $_----­
$_----­
$_----­
$_-----

$_-----

Basic Research
Applied Research
Development

1. Total R&D Expenditures (Distributed by type below)

SECTION I -- FUNDING OF RESEARCH AND DEVELOPMENT

DRAFT STATE R&D SURVEY--19B7 - FOR COMMENT

NATIONAL SCIENCE FOUNDATION
WASHINGTON 0 C 20550



$_--­
$_--­
$_--­
$_---
$_--­
$_---
$_--­
$_--­
$_--­
$_--­
$_--­
$_---

$_-----

Total R&D Expenditures by Functional Area

A. Health
B. Natural Resources
c. Education
D. Transportation
E. Income Security and Social Services
F. Environment
G. Crime Prevention and control
H. Economic Growth and Productivity
I. Area/community development & Public Service
J. Science and Technology base
K. Energy
L. Food, fiber, & other agricultural products

7.

6.

A. Medical Sciences $------B. Bioloqical Sciences $ _
C. Psychology $
D. Physical Sciences $-------
E. Environmental Sciences $ _
F. Mathematics $
G. Computer Sciences $--------
H. Enqineerinq $
I. Social Sciences $--------
J. other sciences not elsewhere classified $-------

Total R&D Expenditures by Field of Science/Enqineerinq
(Estimates are acceptable.)

CUrrent R&D Expenditures--total should
equal item lAo

$_---­
$_----­
$_-----
$_----
$_-----other--specify 1n "NOTES"

A.
B.
C.
D.
E.

s. supporting Federal Aqencies

Federal Total--total should equal item 3A. $ _
AGENCIES:

o
o
o
o
o
o
o
o
o
..0
o
[

o
o
o
o
o
o
o



Mr. Norm Peterson
Strategic Planning Group

Argonne National Laboratory

presented by

Enhancing the Economic Output of the
Federal Laboratories: New rnitiatives

"Overview of Technology Transfer Legislation and Programs"
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Swiss industry has invested heavily in private research institutes
such as the Miescher Institute (eiba-Geigy) and the Roche Institute of
Molecular Biology. Though such institutes have done first class
research. there have been serioWi questions as to the effectiveness of
the technology transfer. South Korea has also'established a large number
of private research institutes, and an increasing number of those are in
bioteChnology. However, recruitment of qualified staff remains a major
problem. The Battelle institutes in Frankfurt and Geneva are part of the
U.S. not-for-profit organization that 'does contract R&D for government
and industry. It is felt that in biotechnology. they have not been
competitive with the small bioteChnology companies. Cambridge and

o
o
o
o
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o
o
o

These mechanisms involve long-term commitments and large budgets.
The justification for chese is that certain types of R&D require an
interdisciplinary approach and long-term funding. Government institutes
include the necwork of TNO institutes (Netherlands),the transfer centers
(France) and the GBF (W'estGermany). These institutes have focused on
specific research problells(e.g. food proceSSing. waste treatment) and
tried to develop joint projects with industry. The Genetic Engineering
Research Center (South Korea) and the Development Center for
Biotechnology (Taiwan) receive a major portion of the government funds
for biotechnology. Though their principal mission is the application of
basic research, their first goal haa been the introduction of the new
technologies from abroad.

o1. Institutional Mechanisms

o
o
o

I. MECHANISMS OF TECHNOLOGY TRANSFER

The principal mechanis~ for technology transfer in the United States
is the creation of new biotechnology companies. Most of these are
spinoffs from work carried out in university laboratories and research
institutes. W'esternEurope, in general, and the U.K. in particular.
have experimented with more mechanisms of technology transfer than any
other region of the world. The newly industrializing countries of the
Pacific Rim are starting from a weak research base and concentrating
their efforts on technology transfer. Table 1 summarizes the mechanisms
for technology transfer observed in W'esternEurope and the Far East. It
cannot be overemphasized that the success or failure of a specific form
of technology transfer is a funccion of a given society and is not
necessarily applicable to a different country and a different culture.

o
o
o

In this paper, the mechanisms of technology transfer will be
reviewed with special emphasiS being placed on biotechnology centers.
The implications of such developments for state initiatives in
biotechnologywill be explored.

Technology transfer is the ·process by which research findings are
introduced into the industrialsector and converted into new products and
processes. Recently, the International Trade Administration. U.S.
Department of Commerce, has carried out a series of studies on
biotechnology in Western Europe and the Far East.

o
o

THE INTERNATIONALEXPERIENCE IN TECHNOLOGY TRANSFER
o
o
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5. Transnational R&D
a. Contracts with new biotechnology companies (mainly U.S.>
b. Funding of research in foreign countries (mainly in U.S.)

4. Corporate
a. Companies created by the government with special access to public

research
b. Public Corporation: licenses and invests in public research
d. Establishment of new companies

3. Administrative
a. University technology transfer office
b. Graduate studentships in industry
c. Consultantships in industry
d. Temporary assignments from academia to industry and vice-versa
e. Postdo~toral fellowships and visiting professorships for

international collaboration
f. Research round tables

b. Grants for technological innovation
c. Research clubs (government-industry)
d. Joint ventures (academic research-industry)

2. Financial
a. Grants for applied/geftericresearch: industrial R&D

university-industry R&D

1. Institutional
a. Government institutes
b. Private research institutes: corporate or independent
c. University biocenters
d. University science parks

MECHANISMS OF TECHNOLOGY TRANSFER

TABLE 1
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Administrative arrangements have existed for a long time and provide
a mechanism for individual involvement in technology transfer. New
regulations allow students funded by government fellowships to do
research in industry (CASE progr811 in the U.K.) . It has also been
generally accepted that university faculty members can act as consultants
to private firms. This practice is spreading to government research
institutes. In 'addition, countries such as France and Yest Germany now

3. Administrative ~echanisms

Typical examples of joint ventures include the four companies formed
by the Institute Pasteur (France):

- Pasteur Vaccines: production of vaccines and sera. It is owned
49, by the Institute and 51t by the Institut Merieux.

- Diagnostics Pasteur: diagnostics. It is 49, owned by the Institute
and 51, by Sanofi.

- Biochem: development of biological pesticides. It is owned 15, by
the Institute and 8St by Solvay.

- GIRPI: research on immunostimulants. Three equal partners: the
Institute, CHOAY and Sanofi.

Following the patenting of any new discovery at the Pasteur Institute t

the affiliate companies examine it for a period of six weeks and have
three months in which to decide whether to commercialize it. There are a
significant number of agreements with U.S. companies.

Research clubs in the U.K. bring together university laborat'ories
and companies that are interested in a specific research area. For
example. the Protein Engineering Club brings together six universities
(Bristol. Leeds, Oxford. Sheffield. Birbeck and Imperial) and five
companies (CeUtech. Glaxo, ICI. RTZ and E. Sturgis). The companies
contribute 30,000 pounds ($38,800) each over four years and the Science
and Engineering Research Council 2.5 million pounds ($3.24 million) over
the same period. In addition, the Biological Sciences .ColllDlitteewill
fund 900,000 pounds ($1.16 million) of basic research projects related to
protein engineering.

Government support for applied R&D is an obvious extension of
existing mechanisms for funding basic research. Most countries provide
grants for appUed R&D and technological innovation. There has been a
growing emphasis on those projects involving university- industry
interactions. The amount of funding is usually not large in comparison
to industrial budgets, but is comparable to research grants. Such
applied R&D grants provi4e seed money for new projects, and particularly
in Asia, fund projects that would not otherwise be undertaken by private
companies. Possibly their most important effect is to involve academic
researchers in industrial projects.

2. Financial Mechanisms

have established biocenters in
The biocenters carry out research

Leicester universities (U.K.)
collaboration with private companies.
on topics of interest to those firms.
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The British Technology Group i. a public corporation that initially
had rights of first refusal to all government-funded research. It
functions as an agent, provides funds for joint ventures, and is a source
of venture capital. In general, European governments have preferred to
provide indirect support through 10aNI and grants. Direct government
support allows new companies to survive. .However, their commercial
succes. depends on a combination of technical expertise and sound
business management plus compatible and wealthy large partners for

The establishment of new biotechnology companies is the most
glamorous form of technology transfer, but is a150 expensive, complex,
and very risky. The dilemma in Europe and Asia is whether to leave this
to the private sector or to have direct government involvement. The U.K.
government has had the principal role in establishing several new
bioteChnology companies (e.g. Amersh .. , Celltech and Agricultural
Genetics Co.) in partnership with private investors. These new firms
had, at the outset, access to the research from government-funded
laboratories. As these firms became fully established, the government
divested itself of its holdings. The Taiwan government has been a major
partner in the establishment of Lifeguard Pharmaceutical and General
Biologicals Corp.. two new biotechnology companies spun off from the
government supported Development Center for Biotechnology. In contrast,
the Singapore government has not been directly involved in the four new
biotechnology companies created there, but has provided a package of
financial and tax incentives for new high technology companies.

4. Corporate Mechanisms

relatively inexpensive, and
serve to foster university-

simple,
They do

Administrative measures are
targeted towards individuals.
industry interactions.

Research round tables (U.K.) are periodic, open discussions between
scientists and industrialists on specific research topics. Given the
relatively weak science base in Asia, fellowships and visiting
appointments play an important role in technology transfer. For example:
Taiwan sends both young and established investigators to the United
States for research and training and also brings researchers to Taiwan
from abroad.

Universities have introduced technology transfer offices (e.g.
University of Leiden in the Netherlands). These usually have dual
functions: providing advice on patents and licenses, and acting as
agents. It is felt that they provide a useful advisory function, but do
not have the experience or resources to be successful marketing
organizations.

allow academic researchers to be seconded to industrial laboratories and
vice versa. It is not known whether this has increased the movement of
personnel between the academic and industrial sectors and, if so, whether
it has had much effect on technology transfer. In Singapore, some
faculty members do work with companies, but this practice is not common
in either South Korea or Taiwan except in the framework of specific
government projects.
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In addition, European multinationals have increased their funding of
R&D in the United States. As the competition for biotechnology products
increases, many of the foreign multinationals have expanded their
production and business operatio~ in the United States which is

For large multinationals, transnational R&D is the fastest and
probably the most effective form of technology transfer. There are seven
major types of biotechnology contracts becween foreign and U.S.
companies: 1) acqUisition, 2) venture capital/eqUity, 3) contract R&D, 4)
joint R&D, 5) license/production, 6) license/distribution/marketing,and
7) joint production/marketing/distribution or establishment of a new
firm. Since the mechanisms for technology transfer in their own
countries have been slow, and in many cases unproven, foreign
corporations have used their extensive financial resources to enter into
agreements with U.S. companies (particularly the small, new ones). The
numbers of such contracts has increased steadily in the period from 1981-
1986 (Table 2). Many of them included more than one type of agreement
(e.g. a contract can cover agreements on both joint R&D and
license/production). Japan is far ahead with a total of 141 contracts
followed by the U.K. (35), \lestGermany (31), Switzerland (26), France
(21) and Sweden (19). The total number of contracts for \lesternEurope
is 173. The most common agreements with both \lesternEurope and Japan,
are licenses for production and distribution/marketing. For the period
under study, the significant difference becween Europe and Japan is that
the Japanese were not involved in acquisitions until 1986 while the
Europea~ started in 1981. The Japanese have made more use of contract
R&D reaching a peak of 11 contracts in 1982, and then dropping to 3 in
1985. This probably reflects the stronser science base in Europe at the
beginning of this period while the shift to joint R&D is probably an
indicator of increased research capabilities. Our studies have shown
very limited contract activity between companies in the Pacific Rim and
U.S. companies. It is likely that there ls a larger number of agreements
with Japanese companies.

S. Transnational R&D

Alternatively, two large Korean conglomerates, Samsung and Lucky.
have established new biotechnology companies (Eugenetech and Lucky
Biotech) in the United St'ates. These offspring carry out contract R&D
for the parent organizations and provide a window on developments in U.S.
biotechnology.

A variation on this theme is the effort of certain European and
Asian countries to attract new U.S. biotechnology companies. If
indigenous scientists are unwilling to establish new companies, the next
best thing is to recruit foreign companies. The Netherlands now has five
U.S. biotechnology companies. The U.K. has pursued a similar policy and
a number of U.S.-U.K. joint ventures now exist. Of the four new
Singaporean biotechnology companies, three are joint ventures with U.S.
companies.

production and marketing. There is little evidence that direct
government involvement is more effective than indirect support in
increasing the chances of success for new start-ups.
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'ROte:Ws table is based an data CQq:IUedby Ractw1SchUler, Office of aisle IrDlltrJ.es.
Intematianal Trade IidId.n.lItrlUon, u.S. DepartNnt of ca.etce.
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Center
(Taiwan)

and the
for thl!

(South Korea)
were created

The Genetic Engineering aesearch
Development Center for Biotechnology

Table 4 lists some of the major biotachnology centers that 'are
involved in technology transfer. All of these centers are national and
with the exception of the ATV in Denmark they are funded in large part by
the national government. The scope of such activities ranges from large
networks such as those in France and the Netherlands to single centers
such as those in Spain, South Korea and Taiwan. Their principal function
is R&D and any educational component is a relatively small part of their
activities. More often than not, their priorities are set within the
context of national science policy (many of them are part of a National
BioteChnology Program). Their budgets include government funds, contracts
from other government agencies and private industry. Tha size of most of
these centers is quite large with budgets ranging from $3.5 million to
almost $16 million ;ind staffs of 200-400. Even though technology
transfer is of paramoUnt importance to industry, the fact remains that
none of these centers could survive on the basis of funding from the
private sector. Therefore, technology transfer is perceived as an
extension of government responsibilities for basic research and
education.

During the past few years, a number of states have established
biotechnology programs and cent:ers. Their stated purpose is to promote
the development of biotechnology-relatedindustries in those states. In
addition, the National Science Foundation has a progr.. for Centers of
Excellence some of which are in the biological area. It would therefore
be useful to examine in some detail the experience with such Centers in
Western Europe and Asia.

BIOTECHNOLOGY CENtERSII

Though almost all governments studied have placed a major emphaSis
on technology transfer, there is seldom a clear-cut definition of its
objectives, nor milestones to measure its progress. Furthermore, in most
cases, there is no mechanism for evaluating technology transfer.

frequently their largest single market. Traditionally, while
multinational corporations have had their manufacturing and business
operations all over the world. they have tended to retain their R&D
operations in their home Country. Now, in addition to their contracts
with U.S. companies, there is every indication that R&D activities ~ill
also be located in the most advantageous environment. The United States
provides one of the most appealing locations because of the size and
quality of its research establishment as well as its pool of scientific
manpower. Table 3 shows a number of instances of R&D funding -Ln che
United States by European companies. This can take a number of different
forms: funding of university departments/institutes (e.g. Hoechst).
establishment of private research institutes (e.g. Roche) and acquisition
of a company with its own research institute (e.g.AKZO). Frequently the
company gains access to basic research unavailable in its home country
(e.g. Hoechst, AKZO) or increases the R&D capabilities in its major
market (e.g. Alfa Laval),.



114

2'....
." .
." ~ ."U... ..~ "'" ~ ....• J 8 ~ ."

) •
~

Sa. u
.51 .. ....

i~ ~

i ...

J
~iI~! "iIU

i~ ......
~~2 ~~ ~i .....0

:i:EI

lit
." ...... el"'"c ...~ .. "'" >-

~ I , ii ~ I~ a ;; !

j j ~ ~ ~
I -au -= !~I o lit .;~ e u,,", bjuu ! I~I .... ):211 I ~ ....ou

'os ~!~.! .§!

f ti'o Ii °1 °1 ~1i': f! f!c!! Ie
• §u
~u- fII .....~ ,at- >- ~!j ....~

.., j ....
-=

..,..,-
~ OJ

~ ~ffiIi i 1
Bo

• ~aJB .., '0.... Ii ! sf ~l..,
.$ I~ .ao
• ."i .,,'0 I ::a i slen ! ci ..,
• i i :l~

- -
J I -

i I.......- - = ;!
~ - >- -.... .., •

~~ • i ~- • .., •
Ii >11\ ....

~~

111\j! -11\ -~! ~I cl i! -I...... a.... i....~
~ u, ~



o
o115

D

o
o

o
[
[

[
[

U

D

u
u

[
[
[~Ol-~~N.#.r~N8u ,G"{ TRANSFER CltCk'l'T?:.~TIO~S

A.'I'NUAL

COUNTRY INSTITUrIONS STRUCTURE BUOGET STAFF

France · Univ. of Compiegne Government laboratories NA =-tA

· Pasteur Institute attached to existing
1 National Inst. of universities orI' Agronomy institutes

,

.. Univ. of Aix

· Univ. & Inst. of I
Applied Sciences

Iof Toulouse

Netherlands • TNO (35 institutes; Network of government ~60m 5000
7 in biotechnology), institutes doing

applied R&D

Denmark , ATV (19 institutes; Network of applied R&D ~42. 5m L250
I 3 in biotechnology), institutes funded by,

private industry
I,
, Germany GBF National biotechnology ~lS.6m 390

research center

Spain Centro Nacional National biotechnology $S.Jm 300
de Biotechnologia research center projected

, -

Sweden Huddinge Center for Center funded by planned
Biotechnology county & national

governments

Korea Genetic Engineering , Autonomous research $3.Sm 170I

Research Center center mostly funded
,

(KAlST) by government

Taiwan Development Center Autonomous research , $7m ' ].03
for Biotechnology .centerfunded by I

i
government and.

I
governaenc owned
companies

I I
,

r
[
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Table 5 summarizes the major policy issues which all of these
biotechnology centers have to deal with.
1. Institutional autonomY: scientific and administrative flexibilitY are
important in technology transfer. Therefore, it would be preferable that
biotechnology centers are not part of a large bureacracy whether that is
a government ministry or a large university system. .
2. Relationship to universities: being part of a univers1ty provides a
better interphase with basic research, gives access to skilled manpower
and provides the opportunity to upgrade university curriculums. On the
other hand, there are those who feel that university activities provide a
distraction from the more industry-related activities of a technology
transfer center, and might siphon off badly needed resources.
3. Nature of industrial involvement: the objectives of the centers do not
always coincide with those of industry since they would emphasize long­
term mechanisms such as joint projects and partnerships while industry
prefers the cost advantages and· flexibility of shorter term grants and
coneracts.
4. ScieDtific focus: one of the most controversial issues is whether the
priorities of the scientific program should be set by the government, the
center or industry. If the industrial clients play the most important
role, then there is always the risk that the center becomes an
organization for contract R&D.
5. R.latign,bip to economic deyelgpment prolrams: the technology transfer
activities should be related to economic development goals since new
prodUcts and processes have to find industrial users and markets.
However, new technologies and established industries do not always make
for an easy mix, and the outcome is dependent on the goals of development
programs (save jobs now vs create companies tomorrow).
6. Networks and information transfer: one of the most important functions
that can be served by a biotechnology center is to be an information
center and to proDlote the rapid dissemination of new research findings
and applications,

The situation in the U.K. is probably more relevant to an American
audience since it is decentralized and much less linked to national
policy and industrial planning. These biotechnology centers are usually
associated with universities and are on a much smaller scale than those
mentioned above. For example. the Biotechnology Center at Imperial
College (London) has an operating budget of approximately $500,000 and a
staff of 50; the Leiceste~ Biocenter (in partnership with five companies)
has a budget of $500,000 and a staff of 30: and the Cambridge Biocenter
has a budget of about $1.3 million and a staff of 31. Most of these were
started with local initiative and funds from the university plus support
from the University Grants Committee and other government agencies. They
focused their activities on those research areas in which they .were
traditionally strong.

explicit purpose of technology transfer. They receive contracts from
private industry and are also involved in joint projects with companies.
However, technology transfer in the absence of a strong indigenous
research base is a daunting task. Therefore, both institutions have the
added responsibility of introducing new research procedures and
technologies into their respective countries and disseminating them to
other laboratories.



S. RELATIONSHIP TO ECONOMIC DEVELOPMENT PROGRAMS

6. NEnlORKS AND INFORMATION TRANSFER

7. INTERNATIONAL AGREEMENTS

1. INSTITUTIONAL AUTONOMY.

2. RELATIONSHIP TO UNIVERSITIES.

3. NATURE OF INDUSTRIAL INVOLVEMENT.

A) GRANTS AND CONTRACTS

B) JOINT PROJECTS

C) SPONSORSHIP

4. SCIENTIFIC FOCUS

TABLE 5

KEY FACTORS IN TECHNOLOGY TRANSFER ORGANIZATIONS
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For too long the United States has relied on one principal mechanism
of technology transfer, the creation of new companies. It is evident
that this is no longer sufficient to meet all of our needs, and that new
mechani... need to be developed. This is an exciting challenge and one
which will profit from careful study of that which is happening allover
db. United States and allover the world.

programs.

5. TECHNOLOGY 1'RA.'iSFERON A GLOBAL SCALE.

6. DEVELOPMENT OF INNOVATIVE TRAINING PROGRAMS.

3. EFFECTIVE RELATIONSHIP WITH STATE ECONOMIC
DEVELOPMENT PROGRAMS AND LOCAL INDUSTRY.

4. COLLABORATION WITH FOREIGN RESEARCH CENTERS AND
UNIVERSITIES.

2. COLLABORATION BETYEEN CENTERS.

1. NEW ORGANIZATIONAL STRUCTUR£S.

J
CHALLENGES FOR U.S. BIOTECHNOLOGY CENIERS

TABLE 6
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Dr. Robert Yuan is a molecular biologist and is currently
professor of Microbiology at the Univ.rsity of Maryland at
College Park. He has done res.arch and taught at Harvard
University, the University of Edinburgh (Scotland) and at the
Biozentrum of the University of Basel (Switzerland). In addition.
he has been a section head at the Nel-Frederick Cancer Research
Facility. Dr. Yuan was on temporary assignment to the U.S.
International Trad. Administration for a period of two y.ars.
B. was station.d during 1985-86 at the u.s. Emba••y in London
in order to carry out a technic.l and industrial as......nt of
biotechnology in Western Europe. He has rec.ntly published
"Biotechnology in Western Europe." Dr. Yuan 1s currently
Senior Advisor in Biotechnology to the U.S. Departm.nt of
Commerce and has just completed a second study on biotechnology
in Singapore, 'SouthKorea and Taiwan. Be is presently ¥Titing
a book on this topic.

DR. ROBERT YUAN
Professor. Deparement of Microbiology

Univ.rsity of Maryland
College Park. MD
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uSUBmAry: Technical and industrial a.se.sments of biotechnology

have b.en carried out in ele~en countries in Yestern Europe
(Denmark, Finland, France, Welt Germany, Italy, Netherlands,
Norway, Spain. Swect.n, Sllltzerland. United Kin&dom) and three
countries in Asia (Slngapore. South Korea and Taiwan). In
addition. some of the political factor. that affect biotechnology
in We.eem Europe have been examined. A·new trade initiative for
biotechnology in the Pacific Ii. 1. discussed.

oAuthor:Dr.Rober~ Yuan,
Professor of Microbiology,

Unlv.ratty of Maryland, College Park:
Senior Adviser in Biotechnology to the

U.S. Depart.ent of Commerce
'U.S.A.

BIOTECHNOLOGY IN WESTERN EUROPE AND THE PACIFIC RIM
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Government policy 1. the sinale 1I0at important element in the
development of biotechnology. In All three countries, the
lovemaent is involved in blot.choolol)' at all levels starting
with basic research and extending to financial support for
induatrlal development. In this respect, the role of the
goverlUllentclosely follow. the patterna of Japan and nwaerou8
European countries. Though tho government represenU a major
aource of research fundinS. the amounes involved are ...11 when
compared to the United States, and 80lle of the major European
countrie.. The budget. of $10 lIil1ion reported for South Kore.

It cpverngeot Po11,X

The growth of biotechnolol)' in the newly indU5trl.1izing
countries of Singapore, South Korea and Taiwan coincides wi th
goverruzaentpoUcie. directed towards re8tructuring the economy
away from labor-intensive .anufacturina and toward. high technol­
ogy aectors. All of these countries have dynamic economiea with
annual groweh rates of 8·9,. They have a common Confucian
tradition, And a strong regard for education, hard work and
frusality. The United States has negative trade balances with all
thre. ranging froll$838 .11110n for Singapore to $13.6 billion for
Taiwan (in 1986). The per capita GNP varies conSiderably with
Sinsapore'. $6S19 beina the .econd hlghelt in Asia after Japan
while South Korea'. $2296 makea it the least affluent of the
three. One of the re.arkable achievements of the.e rapidly
expanding economies haa been a fairly broad distribution of
we.1th.

BiotecbnololX in the Pas!Ei, 11g

The re.ults of our European study have been published. and
been widely disseminated, .0 I will not elwell on tbem at this
eime. I would rather discua. a recent .nalysis of biotechnology
in Singapore, South Kore. and Taiwan, and a new initiative for
collaboration between the Trade Developllent Program and a number
of aeate econollicdevelopment agencies.

In addltion, a recent study baa analyzed the political factorl
that: ere likely to affect the development of biotechnology in
We.tern Europe.

Th. Biotechnology Program of the U.S. International Trade
Administration i8 carrying out a series of .tudie. on biotechno­
logy worldwide. These include studies on Wutern Europe, Japan
and the Pacific Rim. The principal objectives were to:

1. determine the government polici•• in lupport of biotechnology,
2. identify the principal research laboratoriel and their

actl"11'iths,
3. identify the principal companies involved in biotechnology and

their activitie., and
4. study the "II'arious.echanisms for technOlogy transfer from the

research laboratorie. to the industrial .ector.
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Th. b..lc research eatablishment in Singapore. South Korea
and Taiwan 18 weak. Of the three. Taiwan ha. the .trona••e
.eience ba•• 1n the biological ,clence.. The soveramant.' efforc.
eo build up basic research i. prlll8rily directed towards the
creation of new re.earch ee~t.r.. Ne. lovernaent funding has led

o
II. Selenee Bale

o
o
o

[
[

The lack of strong intellectual property lawa and of
compr.hen,ive rule. for approval and resLstracion of new dru&s as
well .a new rDNA products bave been major obstacles to the
develop.enc of blot.chnoloay. The lona history of patent
infringe..ne., product copying, protaetion of domestic manufactu­
rer., baa been a major inhibitor of transfer of new technologies
eo ehe•• countrie.. Singapore hal a Western-style patent syst.m
that follow. British law whU. both South Korea and Taiwan have
introduoed new patent 'regulations. but their impact remain. to be
.e.n.

o
o

o
o

o
o

oBiotechnology has been chosen as one of the priority area"
for lnt1u5trial development. Both South Korea and Taiwan have
National Program" of Biotechnology. In all ca._., blot,chnolo,y'_
.pecial status has led to additional R&D funding and financing of
new products and processes. H.al th care in general, -and the
hepatiti. problem in part~cul.r have b.en chosen for early
application of biotechnology. Singapore government policy is
.crongly market oriented, but the development of a hepadtis
vaccine and a number of dlaanostic tests for AIDS and hepaettb
hal been actively encouraged. South Korea haa established a New
Drul A•• ociaeion (a partnership betwe.n the government and drug
cOllpanie.) whUe the Taiwan govenuunt hu a National Hepatitis
Program. The emphasis on hepatitis is not only an attempt to find
a solution to a .erious public healtb problem. but also .erv•• an
important function in establishing a policical consensus in
support of biotechnology and in educating the national leadership
on lts indu.trial and commercial application •.

The gov_rnaent. provide powerful incentive. for R&D and the
introduction of new technolocle. including biotechnology. Both
Sincapor. anc! Taiwan have more comprehensive prO&r8Dl8 for high
techno101Y than South Korea. While the Sinlapore government doe.
not take a _Jor role in the finanCing of new eompanie. (unlike
Taiwan), it doe. have the unusual INIT program for upgrading the
.kill. of itl worker.. In South Korea. the government has a close
partner.hip with the chaebols (industrial conglo.erate.) cbac
encourage. the tarleting of new industries.

o
oand Taiwan .r. s••ll "hen compared to the $4.3 hUllon reported

for the United States or the $180 million for Jap~n. Though basic
r••••rch is carried out at university laboratorie;, government
policy has focused on the establishment and operation of national
reaearch in.U tutes. A significant proportion of the government
funds has been invested on technology transfer institute, In South
Korea and Taiwan.

o
o



All of the.e countries have an active entrepraneurial
environment partIcularly Sinsapore and Taiwan. Investment capital
is plentiful, but there is little experience with R&D companies
and there 1. a lenerally conservative attitude towards funding new
companiel without clearly defined product,. Financial
or.anizatlon. a••ociated with the government therefora play •
major role in the fund1na of new bigh technology companle•.
Profits from export sal.. and funda from overs.a. Chine.e

The pharmaceutical market t. commercially iMportant. but the
do.esdc pharmaceutical industry ia highly fragment.d In South
Korea and Taiwan, and s.ll in Sinaapore. The lIarkets are
lucrativ. and the fe" new industrial activities in blotecbnololY
are heavily oriented toward. hWDan health care. The aChe", two
laportant indu.trial sectors are a&rlculture/food proceasing and
.pecialey chemical., but with the exception of Plantek and
Ever'blooa in Singapore, efforta in tha.. directions have been
laited.

The biotechnology indu.try ia in it. infancy in tbese
countries. Both Singapore and Taiwan are committed to the
creation of new biotechnololY coapanle. while South Korea 1.
likely to see new indu.trial activities associated with its large
conglo.erates. While the government. encourage the actlyities of
the muldnational companies •• a .ouree of employment and tax
ravenue. they accept tha fact that auch large corporations w111
not introduce na" tecMologie. and product.. Tharefore. one of
the priaary roles of the government i. to promote ne~ companie•.
There are three different model.: 1) closely associated with
government Inatitutions (Tai"an); 2) part of large Ind,\lItrlal
cOft&lomerate. (South Korea), and 3) new private companle.
frequently a. joint ventures with U.S. co.panie8 (Singapore).

llX, IpdUltrial I•••

The major limiting factor in the development of both R&D and
industry in the biotechnology sector is a ahortage of profelsional
manpower. Of the three countrle. visited, Singapore has the most
vilible shortage of bioloSical acienti.t. while Taiwan 1. 1n the
.tronge.t pOlition. The .oat repid. .olution to this problem is
the active recruitment of expatriate scientist:s (primarily
re.ldent 1n the United Stat••). Taiwan ha. • large -pool of
acientista in the United State. while Singapoe has uaed a policy
of hl,b .a1ar1e8 and excellent workln, conditions to try to create
an tnternatlonal scientific esc:abll.haeat. If the problea 1.
already .erlous at the .clentific level, it becomes .everely
limiting at the level of manalement/administration due to a lack
of .enior acientista with broad experience.

to the creation of the Institute of Molecular and Cell B1010IY in
Sin,.pore, the Central Laboratory of Molecular B1010gy, the
In.dtute of BIomedical Sebnee •. and the Development Center for
Biotechnolol)' 1n Taiwan, and the Oenetic Engineerinl Center and
ebe Institute of Molecular Biology and Genetics in South Korea.
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There i. aerious concern in industry that the lack of common
resul.tion. will unduly delay the development of biotecbnololY in
Western lurope. It bad b.en hop.d that the creatlon of an EEC
regulat~ry .y.tem would preempt national biocechnology regulationa
and avoid the slow, painful process of harmonization. The pa••a,e
oE new re,ulations by Denaark and the poaaible introduction of
almilar lesl.1atlon in the FaG aake. it now unlikely that the EEe
regulatory .,.tea can be put in place before national .y.t•••.

The .ajorlty of the Europe.n soverIDent. (.even of twelve
with a poa.lble eighth) are under the control of conservative

[
[
[

The regulation of new biotechnologyproduct•• nd proce••es 1n
Weatern !urope 18 a patchwork of n.donal lawl and requirement.
ransing froll the p.mhdve to the restrictive. Non. of the
countries except Den.ark have .pecific legislation for
blotechnolol)'product_, but aake use of exiatins .tatutes. Three
of the twelve r.quire mandatory resistration of rONA experiment.
while Denaark requir•• r.slstrationof all biotechnology work. In
••n.ra1, the relul.tory fr..ework for biotechnology in Weacern
Europe 18 both r.asonabl. and.workable. There i. however an
element of political volatillty both in national legi.lature. and
public opinion that could l.ad to change. In the existing
replations.

[lbe !olitical Environment in Wt.t.rn lurop.

[
c
o

[

o

The principal .eehanilm for technology transfer is licensing
froIDfonian companies. However, the IIOveinto high eeehnology
industrie. and the hishly competitive nature of such markets has
led to a search for new waya of inerodueing new technololle•.
Singapore ha. used it:sfree ..arket enviroJUIentto eneou:tagethe
creation of new companies in collaboration with foreian compa­
niea. It haa made effective use of its Irant ayste. for retrain.
ina it. workers. At the Sovernaent level. South Kore. ha.
establi.hed the Genetlc Enline.rina Center as a technology
tranefer institution and.organized the ICoreaGenetic !ngineerinl
a..e.rch A••oclation (a partnenhlp between the government and
private companies). At the prlvate level, S....ung and Lucky have
establl.hed aenetie engineering companie. in the United States in
order to carry out research and act a. a window on developaents 1n
U.S. biotechnololY. The Taiwan goverMent ha. e.tablhh.d the
Developm.nt Center for Siotechnolol)'as a center for t8chnoloIY
tran.fer and.for the spinnin& off of ne. companie.. To date. non.
of these countrie. bave .cored any major succe••e•.

IY. Teehno1oIY TrIne",
[

r
[

C
repre.ent lar,e pools of domestic capital.

The alngle most important problem in industrial development
of biotechnology b the reeruiement of an intelrated t.... of
scientists,managerI , and ~rketina specialists.



It i. in o~der to make the MOlt effective ule of the
information that the International Trad. Administration and che
Trade Development Proar- have organized a conference on
Biot.chnololY in the Pacific 11m which will bring together key
l.ader. in governm.nt, relearch, and industry from the U.S .•
Sinsapore, South Korea and Taiwan. At the same time, we have
be,un to e.tabll.h clo.e ti.. to atate .conomic develop.ent
a,encia, 1n order to identify appropriate machaniam. to lncr.a._
the activit!e. of U.s. companie. in that potentially rich market.
In the long term, it i. hoped that thi' partnership between ITA.
TOP aDd the states will lead to:
1. Cont1nuou. technical and indu.trlal ••••••m.nt of biotechnology
1n both Western Europe and the Far Ealt;
2. market analyses for new biotechnoloay products;
3. identification of appropriate fore1gn partner. for joint
venture., anel
4. the development of cooperative R&D b.tween the U.S. and foreign
institutions.

Though the Biotechnology Progr811in collaboration with the
U.S. Emb.. sie. ov.r•••• have been succe••fu1 in obtaining va1uabl.
information .bout the biotechnology activitie. of our competitor.,
thh information has not be.n translated into n.w opportunities
for U,S. indu.try. Several ..jor problems have been identified:
1. Th. lack of stable funding for the a.......nt projecta and
admini.trative d.laya in carrylng out apecific studiea;
2. the lack of eff.ctiv. mech.niem. to make the information
available to U.S. companies, and
3. ebe abaence of any follow-up activiti.s by U.S. companle.
ov.r.eu.

The Pacific Bim: An QpportUOi;Y fAr U,S, liot.sbnolplX

The Green partie. have been among the most vociferous
opponent. to biotechnolo&>" but their influence has been le••
through the electoral proce•• th.n throu,h the leveraging of w••k
minority governments and/or providing for alternative politics.
The Greena are less likely to have a decisive influence if'ther.
i. a con••n.us for the orderly developm.nt of biotechnology among
acade..ic., goverllDlentoflici.ls. and industrial manager., This
con.enau. i. moat eff.ctive wh.n it i. tran.parent to the pUblic.

parties. There are five conservative·led coalitionl in power.
thr.. of which are lIinority governments. Th. major Europ.an
Soclalilt partie. are Social Democrats in 411 but name, and have
become amona the strongest advocates for R&D, industrial develop­
ment, privatization of state industries. and creation of new
entrepreneurial high technololY comp.nhs. They have abo been
the architect. of many of the national biotechnology programs.
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The authoritative 276-page publication. Biotechnolo!y in Western Europe,
stock number 003-009-00509-4, is available for $ 13.00. Send prepayment
to Dept. 36-XG. Superintendent of Documents. Washington, DC 20402-9325; or
to order with Visa or MasterCard phone (202) 783-3238.

The report also includes numerous tables and charts. a glossary of terms,
and references for further reading.

The country reports focus on the general characteristics of each counrry ,
including government policy. scientific and industrial bases, and
technology transfer. The report also discusses three international
biotechnology programs directed towards increasing collaboration across
national borders. The European Molecular Biology Organization (EMBO)
program focuses on basic research, scientific excbange, and training as a
means of creating a favorable environment for the development of
biotechnology. the European Economic Caamunity (EEC) program is concerned
with building up the European Western scientific infrastructure, and the
EUREKA program stresses the establishment of industrial projects between
companies and organization in the various European countries.

The Internatio~al Trade Administration has released a report that presents
a technical and industrial assessment of biotechnology in the major
nations of Western Europe. Biotechnology in Western Europe includes
country reports which describe the national environment for biotechnology
in eleven European nations.

REPORT PROVIDES AN ASSESSMENT OF BIOTECiNOLOGY IN
WEstERN EUROPEAN COUNTRIES

IHMEDIATE RELEASE
For information: Ms. Emily Arakaki,
Department of Commerce (202) 377-3888
To purchase: Order Desk (202) 783-3238

87-SM-64

Advance Product Information from tbe u.s. Gocernment Printing Office

.,Government
Publications
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75 Years Stimulatin& America's Progress * 1913-1988

Biot.edmology in Singapore, South Korea and Taiwan is available fran the
Natia1al T8diiiical InfOtmaticn SCVice in sprin;Jfielcl, VA. To order a ccpy,
contact the Sales Office at (703) 487-4650. 'lhe price per a::JfIJ is $19.95 ani
the stock nJlllba.r is PB S8172440.

'lhoJgh all of these three ccuntries share a CXiWUl heritage, they differ
~ly in their philosq:tti.es of ecaadc dsvelqment an:l their O.1ltural
environment. '!he author has ~ to prcvide a sense of the envi.rormI:!nt
for biotechnolo;y in each of these cnmtri.es and of the qplrb.mities for
collalxn:aticm in R&D and in the developuent of new markets and, irDlstrial
joint ventures.

In addition, he has also looked into issues that have been major SCR.1l:'CeS
of fricticm between the United states and its Asian tradiJ'1g partners. 'lbese
issues include protection of intellectual property, protectia'l of daDestic
industries, re;ulation of foreign invesbDent, am repatriaticm of profits.
MJch of the data is st.mmarized in easy to read tables and figures. 11le
information was obtained primarily durin:] travel to these countries, ani many
of the doc:uments wre translated directly frail alinese or ~.

1. gcverrmant policy for the pzOlDtia'l of biot.ed'ln:»l~:
2. the principal research organizatialS ani their activities;
3. the principal c::atpnies with biotechnology activities: and
4. the mechani.sns of technology transfer.

'!he author of this 10S-page report, Dr. Rcb!rt Yuan, was also
responsible for a recent study on bictec:hnol~ in westel:n Europe. DJ:awi.n;J on
his Eurq:Iean experience, he has focused a'l four major tcpics:

'!his is the first ~rehensive sbxly of biotec:hnol~ in the newly
industrializing ccuntries of S~re, sart:h :Koreaan:! Taiwan. Until
recently these cx:untries have been uainly kncwn for their hi911y efficient
manufact:urinq il'ldustries, rut have new begun to make their first tentative
DrJVeS into high tec:t"lrX)109'l..Biotechnol~ is CXI1Sidered by all of them to be
an irrlust:rial technology of the highest priority.

~~. ._. _. ", 4~V+ G\.-.YC.

\ W.l I wasrHngecn. CJ C, acaac
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Dick Geltman
Staff Director

(Handouts)

NGA Gommittee on Economic Development

and Technological Innovation
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10. State/Local Relationships in Technology Development

9. Examination of State Programs to Encourage Commercialization

8. Update of Revitalizing State Economies

7. Conference on Operatina a Competitive Researeh Grant Program

6. Science and Mathematics Education proposal

S. Clearinghouse on State and Federal Science and Technology Initiatives

4. State Government Strategies for Self-Assessment of Science and Technology
Programs for Economic Development

Ongoing Issues and Potential Proiects

3. Publication of Shifting Responsibilities: Federalism in Economic
Development

1. Report on State-Supported Small Business Innovation Research Programs and
Related State Technology Programs

2. Survey on the Structure And Flmction of State Science and T~cbnololY
Offices

Projects Completed or in Progress

April, 1988

RGA Activities in Science and Technology

bymond C. khe,p.<.h
Execuo..e Director

John H.Sununu
Governorof New Hampshire
Chairman

National Governors' Association
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Policies affecting financial capital like those affecting human capital must be
targeted toward encouraging technological innovation. Capital is needed to finance
research and development and to introduce new and advanced technologies in new
establishments and mature enterprises. We must promote policies that will encourage
markets to direct funds to investments that advance technological innovation. The ability
of business executives and entrepreneurs to undertake long-term planning, take risks. and
innovate is crucial to economic success. Therefore, we must create an environment in
which business decisions and investment aimed at long-term productivity gains and real
growth through technological innovation are the norm.

A well-trained and educated workforce can make a vital contribution to
technological innovation and economic growth. We must develop policies to encourage
workers' contributions to technological innova tion. while minimizing potential hazards to
health and threats to personal economic security. Training and retraining programs must
be available for unemployed and displaced workers.

The participation of universities in developing the fWldamental research that is the
knowledge base for technological innovation is as important as their role in education and
training. Public and private research is an important prerequisite for future growth and
improvement in the quality of life. Universities should be assisted and encouraged to
more closely link their research and development efforts with technological innovation
that contributes to economic progress. The traditional intellectual purity of the
university, however, must not be compromised.

The United States has long led the world in technological innovation. a major source
of our economic strength. Now, however. our nation faces a serious challenge to
continued leadership in this area. At home, our technologies have matured and the pace
of new technological development has slowed; at the same time. much of our
infrastructure and industrial plant equipment is aging. Abroad there is increased
competition from emerging as well as established industrialized countries. The industrial
nations face unprecedented energy and resource constraints combined with growing
geopolitical pressures.

To help address these problems. state and national policy initiatives are needed to
promote technological innovation and industria! competitiveness. Perhaps the most
important goal of these policies should be to maximize our hwnan potential for
technological innovation. To achieve this. our educational system must give new emphasis
to training technical personnel and ensure that graduates have received appropriate
training for available jobs. while having the flexibility to adapt to new technologies. We
must demand increased exposure and substantially higher levels of achievement in math.
science. engineering, and computer learning in our schools and universities for all
students. In focusing attention on these disciplines, we must not neglect the humanistic
education necessary to protect our national values.

.. ymond C. SCbe..... dI
ExecudveDirectorE. - 6

TECHNOLOGICAL INNOVATION

'ohn H. Sununu
Govemor of New Hampshire
Chalrman

**1'*: t National Governors' Association
i(lfo*.. *
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Congress should continue to improve the federal tax climate for innovation
through judiCious use of incentives designed to promote corporate research and
development, capital investment in production facilities, business expansion.
and formation of new ventures.

•

Federal Actions Suggested

• The federal government should give increased priority to support for civilian
sector basic and applied research in the overaJl federal research and
development budget in ways designed to strengthen and stimulate the U.S.
economy. States should play an important role in setting federal civilian
research priorities. A productive mechanism for federal support of civilian
research and development lies in joining with states to support
university/industry research partnerships and consortia.

States have taken vanguard initiatives in the task of recharging our economy.
However this task can most effectively be accomplished by state government in
partnership with federal and local government. business, labor, and academia. Wherever
desirable and feasible, these groups should cooperate in developing and implementing the
programs necessary to promote technological innovation.

As a national competitiveness policy is developed, the federal government should
acknowledge the role of states in serving as effective intermediaries between universities.
goverrunent, and industry. By investing significant resources in technology research and
education. states have been successful in creating new jobs and promoting economic
development to improve their competitiveness in the world economy. Too often states
and the federal govenunent pursue independent technology development initiatives
lacking the coordination, cooperation, and cohesiveness necessary for the U.S. to compete
effectively. There is a demand for cooperative mechanisms to bring the resources of
state and federal govenunents, research universities, and industry together. Federal and
state governments should develop an effective partnership between federal
competitiveness programs and state applied research initiatives.

Federally funded research and development must be regarded as a long-term
investment in the nation's economic weU-being through the direct and indirect fostering
of technological innovation for economic development. This investment is also important
when considering the potential of advances in science and engineering for achieving
greater efficiency and effectiveness in state and local government. Increasingly, it has
been demonstrated that a wide range of problems can be solved and that program costs
can be reduced without reduction in the quality of public services. To achieve a greater
return for state goverrunents and their citizens, a stronger link between state and local
needs and the federal science and technology establislunent must be forged and
maintained.



• Congress should repeal the 1993 "sunset" provision of the Small Business
Innovation Research (SBIR) program making the program permanent. The
SBIR program has proven to be a strong and effective means of fostering the
role of small business in federal research and development, spurring economic
development within the states. Federal agencies should facilitate states'
assistance to SBIR applicants. To achieve the goals of the SBIR program, [his
would include funded and unfunded SBIR applicants.

• The federal government should work diligently to further enhance the role of
the federal research and development agencies and laboratories in economic
development. Where feasible, avenues for the utilization of federal research
and deve lopmen t •agency and labora tory technology for technological
innovation by the private sector and by state and local government should be
provided through regional programs. Participation of federal research and
development agencies and laboratories with universities and industry in
cooperative civilian research should be encouraged.

• The federal government should give priority to the support of Wliversity
programs designed to train the scientific and engineering personnel essential
to continued economic growth. Federal programs should augment and
complement state and local government programs. The federal government
should make substantially greater investments in our nation's research
infrastructure. Federal policies must recognize that the costs of university
research facilities and equipment are a necessary part of federally sponsored.
university-based research costs. The portion of federal research grants and
contracts that reimburse universities for use or depreciation of facilities and
equipment should be based on realistic useful lifetimes. To allow universities
to restore their infrastructure in a timely fashion, a facilities fund should be
established within the National Science Foundation. There should be a greater
concentration of investment incentives for industrial participation in the
sponsorship of university science and engineering programs.

• The Job Training Parmership Act should be examined with state, labor, and
private sector input to assess us long-term utility for providing the training
required in the fields of employment that will be important to the nation as
the impact of technological innovation is felt.

• Congress should ensure the continuity of exisnng grant programs such as
Urban Development Action Grant and Community Development Block Grant
programs and amend them to allow greater flexibility for their use by states in
developing state and local technological infrastructure, providing support for
new and advanced technology-based businesses. and encouraging the forma tion
of new and advanced technology ventures.
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States should, with federal assistance. continue to play the dominant role in
improving elementary and secondary education, and in providing essential
training and retraining; catalyze university/industry research and technical
partnerships; encourage the establishment of new and advanced teclmology
ventures; provide comprehensive technical and managerial assistance to new
.and advanced technology entrepreneurs, assist new and advanced
teclmcilogy-based businesses as well as traditional businesses in reaching
international markets; and aggressively promote the application of advanced
technologies in assisting industrial, agricultural, and commercial enterprises to
achieve economies and to increase productivity in order to make such
enterprises more competitive in domestic and world markets,

•

[
[

States should continue their leadership in promoting economic growth by the
development of state programs designed to encourage technological innovation
in new and existing businesses, States are in a more appropriate position than
the federal goverrunent to provide the direct leadership and partnership
involvement that are necessary for effective programs tailored to their
individual needs. .

•
State Actions Suggested
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• Potential cooperation and coordination with state programs should be
considered prior to funding research centers initiated by the National Science
Foundation (NSF), the Department of Defense (000), the National Institutes of
Health (NIH),and other federal agencies.

• A clearinghouse on state teclmology development programs should be
established with federal support to collect and share information among and
between states and with federal agencies, to provide training and technical
assistance to better coordinate state and federal efforts. and to assist those
states interested in developing such programs.

[
[
[• The federal government should support state economic development efforts co

encourage business export activity in commodities, products, and services
based on new and advanced teclmologies. Federal action is required in concert
with state initiatives to: provide assistance for state trade promotion
programs, streamline export licensing application processes, provide
centralized export technical and marketing assistance, and meet the
alternative financing needs of small and medium-sized business.

• Congress should modify existing antitrust statutes to encourage increased joint
corporate research and development ventures.

• The formulation of a national competitiveness policy should recognize the
leadership of states in technology development and take all steps to coordinate
with state programs and encourage interstate and regional cooperation.

• A federal/state matching grant program should be established to support
existing state teclmology programs and encourage the development of new
programs in states where they do not exist.
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