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) 'Hlstory of Human Subjects Protemon

- persons, beneficence, and justice--which are the three quintessential requirements for the ethical: |

Mr. Chairman and Members of the Subcommxttce :

I am Harold Varmus, Director of the National Institutes of Health. lam pleased to:
appear before the Subcommittee to describe our system of pmtecuon of human rescarch subjects
a responsibility of enormous weight. While the collection of scientific data to expand our .
knowledge of the causes of human ills is the ultimate aim of medical research, of importance
the protection of the individuals who assist us through their participation in rescarch studies
Without these individuals, it would have been impossible for us to bave riade such remarkabl
progress in the development of eﬁ'ectxve treatment and prevention st:atcgles for a host of human
dxscascs and oondmons : :

-, May 30 nmrks the 22nd anniversary of the formal promulgatxon of the Department o
Health and Human Services” (DHHS) regulations for Protection of Human Subjects in researqh
(Title 45 Code of Federal Regulations Part 46). This vigorous system of protections,’ dwgned to
preclude the very problems we will discuss today, is guided by a sct of principles--respect for -

conduct of research involving buman subjects. It is based on a succession of judgments mad: by
a variety of individuals in the context of DHHS regulations. Scientists, ethicists, lawyers, -
advocacy group members, and, most importantly, public citizens 1ook at research protocols and
weigh risks and potznnal benefits

~ -Let me take a moment to give you some background on the development of human
subjects protections. Our modern-day system began with the Nuremberg Code, which was’
developed for the Nuremberg Military Tribupal to provide standards by which to judge the:
human experimentation conducted by the Nazis. Many of the Code’s principles rega:dmg the
ethical conduct of research involving human subjects still are followed today. Tt was follow
1964 by the World Medical Association’s Declaration of Helsinki: Recommendations Guzdm
Medical Doctors in Blomedical Research fnvolving Human Subjects; and in-1966, NIH 1ssuod
"Policies for the Protection of Human Subjects, which established the msﬂmuonal revxcw board
(IRB) as one mechamsm through which human subjects would be protocted

“AsThave mcnuoned it was in May 1974 that the DHHS rcgulauons were 1ssucd,
clevating to regulatory status NIH's “Policies.” Then in July 1974, the National Research Act -
was enacted, which established the National Commission for the Protection of Human Subjects L
of Biomedical and Behavioral Research. The activities of the National Commimon, which was
active from 1974 to 1978, culminated in the development of the Belmont Report: Ethical %
Principles and Guidelines for the Protection of Human Subjects of Research. The chort set
forth the thmc basic ethical pnnclples underlying the acceptable conduct of mcmh mvolvmg 3

regulations have been revised six umes, addmg additional pmtections for vulncrable populauons '
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, mformed consent for participation, and to document the consan
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Whose Responsxbnlnty Is The Protocﬁon of Human Subjects of Research?

‘Who is mvolvod in protcctmg human subjects? The architecture of the current 'sy em

involves at least half a dozen levels of protection. Ultimately, protection depends on several
principles. First, the clinical investigator must be sciemtifically well-treined and also aware hxs

and the welfare of research participants. The initial planning of the research protocol is a
part of the protection of human subjects, «during which time the researchzrs perform a t.horo_u
review of the litcrature in order to develop a research plan and also to identify any potential risks
associated with the rescarch. The investigators address both benefits and risks associated v with
the research, and formulate an appropriate process to inform potenual parncxpants. to obtmn

+ Second, there is review and approval of the msearoh pmotoool by a local IRB a
rcquuemcnt of the DHHS regulations for Federally-supported research. Although non-Fed
research is not covered by these regulations, you should be aware that the DHHS reg\ﬂatro_'  are
in general use by others as'well, Following IRB review, addmonal review responsibilities rest _
with 1) the executive official of the research site; 2) the scientific review group atthe NIH . -
(generally, within the Division of Research Grants, or within an NIH Institute or Center. [IC]), /3)
the Advisory Council or Board of the funding IC; and 4) the executive official of the fundmg« .
entity. Each has the authority to raise concerns about human subjects i issues and to roquest -
further evaluation and correction of any problems found. >

. -Once multiple review of thc proposed study design ¢ and mformod consent documents has
been accomplished, and the proposal is funded, there is the crucial interaction between the
rescarch volunteer and the research investigator. It is at this point that the informed consent.:
process bcgins — when the research volunteer is apprised of what will be required for his/her.
participation in the study, including known associated risks. The informed consent docum'om
only one component--the written component—of the informed consent process. I will describe;,
the particulurs of informed consent later. There also may be scveral individuals involved thh B
the rescarch volunteer during the process of obtaining informed consent, and throughout the .
course of the study, such as the nursing and scicatific staff, as well as a physician. There also
may be a consent auditor or monitor, or an advocate for the research subject to ensure that -
research subjects understand and are kept informed of any proposed changes or risks.

IREB Review

As | mentioned earlier, IRB review is required by DHHS regulations. The IRB-must be
established at the local level and have a minimum of five people, including at least one scientist,
one nonscientist, and one person not otherwise affiliated with the institution conducting the ;
research study. Having the IRB at the research site is the cornerstone of our system of prote
of human subjects. IRB review.is & prospecuvc and continuing review of the research by a group
of individuals with no formal interest in the particular research study, who are in the best position
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Data Safety Monitoring Boards

. study, the Data and Safety Monitoring Board reviews the acoumulated data and makes

: accepted.

" logistically at the NIH, OPRR exerts extensive oversight of the entire process of human subjects ..
* protection for HHS-supported rescarch. Among its many- responsibilities, the OPRR develops

[ o\
/M R o

to know the resources of the institution, the capabilities and reputations of the investigators and
staff, and the prevailing values and ethics of the community and, thus, the likely subject.
populat:on No human subjects research may be initiated, and no ongoing research may -

continue, in the absence of an IRB approval. The NIH cannot provide funds for human subjects
research unless an IRB approves thc protocol for such smdws‘ : o8

Once research is initiated that mvolvcs human subjects, IRBs havc contmumg S
responsibilities. These include the conduct of continuing revicw at intervals appropriate to the e
degree of risk, but not less than once per year; the authority to ‘observe or hdve athird party -~

‘observe the consent process and the rescarch; prompt reporting of any unanticipated problems - R

involving risks to subjects or others, or any serious or continuing noncompliance with the IRB’
requirements or determination, or with the regulations; and authority to suspend or terminate IRB":
approval of research that is not being conducted in accord with the IRB’s roqmrements or that

has been associated with unexpected serious harm to subjects. i

An additional layer of review that is sometimes employed is an independent Data and
Safety Monitoring Board, or "DSMB," appointed to oversee and to evaluate the research
investigation. Size and make-up of DSMBs vary; bowever, most include physicians with
expertise in the disease under study, gained either through patient care or in the conduct of
research, statisticians, and experts in scientific specialities. A patient advocate also may be S
included among the members of a DSMB. At penodxc intervals during the course of & rescamh et

recommendations on the continuation, or modiﬂca;uon, of the study:» When a study is: st0pped

prematurely bocausc of a toxic effect or because a strong positive effect was seen, and it would - -
be unethical to continue with some subjects not receiving ¢ the: test amcle that has demonstmxed N EXVTNEN
bcneﬁt, it 1s hkely due to the intervention of a Data'and Safcty ‘Monitoring Board. : BN T

Insldaﬁonal Officlals

The ﬁnal responsible party at the ‘Pphmt/grantee mstmmOn isthe msututxonal oﬂ'icm.l. 3 L
who signs-off on the research project when the application is submitted to the funding agency. - - i
and assumes responsibility f°r the mearch PtOJcct on behalfof the institution when the award is o

Those directly involved with the pmtocdon of human subjects on behalf of the NIH are .
the members of peer review groups, the Director and other staff of the funding institute or center,
and the Office of Protection from Research Risks (OPRR). ‘Located administratively and - .

and monitors, as well as exercises compliance oversight relative to, DHHS regulations; -
establishes criteria and negotiates for Assurances of Compliance with institutions engagedin ..

3
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. subjects protections.

‘involvement of human subjects in the research and identify comments or concerns regarding .

- makes the decision whcthcr or not to fund the research project.

chcrthelcss there have been mcarch studies that have required further evaluation for human

in the informed consent process fora study mvolvmg research subjects with schlzophrcma at thc

' they carefully scrutinize all informed consent documents for full compliance with the OPRR

. 5—@5—' 1Y/ L2 = KUM . _P_ G- 'I-E

DHHS-suppotted research involving human subjects; conducts programs of clarification and
guidance for both the Federal and non-Federal sectors with respect to the involvement of
humans; and evaluates the effectiveness of DHHS policies and programs for the pmtcctno
human subjects. OPRR plays a major role in ensuring that human subjects of research are ;-
informed and protectsd and that thorough investigations of hyman subjects concerns are .
conducted. OPRR also investigates complaints from research subjects and others concerned with
their welfare, and conducts a national program to educate the rescarch community about human

‘Members of NIH scientific review groups and .adwsory councils evaluate the proPo#é&

protections for human subjects. NIH program staff work with the principal investigator and thc B
institution to resolve any human subject comments or concerns prior to award. Grants -~ -
management staff confirm that an applicable Assurance of Compliance and IRB approval havc SRERS
been obtained prior to award. Once these steps are completed, the Institute or Center Duector o

A Perfect System?

While I have emphasized the multiple layers of protection inherent in this system, I
know you are most concerned about the possibility that this system can somehow fail. We
acknowledge that despite our best efforts, there are occasions when the systems for protection are |
not perfect or the individuals charged with ensm'mg adcquacy of these protocuons are unablc to

......

subjects concens. . To give you & sense of the kinds of problems we have encountered, 1. wﬂl o
relate briefaccounts of sclectod research studies involving human subjects concerns and o
highlight actions taken to address them.

Inomne well-pubhcmd instance, concern was raised about the proper cxplanatxon of nsks L

Umvcrsnty of California at Los Angeles (UCLA). After extensive review of concerns vomed, y
and of the institution's informed consent practices in general, it was determined that the IRB dxd e
not exercise sufficient oversight of the informed consent process. The institation was directed to
revise the informed consent process. In addition, OPRR instituted close monitoring of the .. .
institution's human subjects activities, and issued a report on the investigation of UCLA acuvmcs .
relative to this protocol. As a result of this occurrence, the Acting Director of the National -
Institute of Mental Health (NIMH), the funding eatity for the study, seat comespondence to morc
than 200 clinical mvestlgators to.provide cach with a copy of the OPRR report and to mquest.-tbat

‘ ¥

recommendations. In 1995, the Institute released a program announcement-—-Informed Consent . -
in Clinical Mental Health Research~to expand upon previously funded research on x_nfoxqu e

b
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 whot are econormcally dxsadvantagod, and mdmduals who are educationally dxsadvantaged

workshops and conferences aimed at addressing issues specific to mental illness in clinical
research.

process. OPRR identified faxlure of leadership within the IRB as the root of the problem, &
resulting in resignation of the IRB chairman. Sometimes, an OPRR review leads to a finding
that the concerns were unfounded as in the case of another institution. OPRR followed uip on':
concerns that were raised about whether a particular IRB was properly conducting the required
annual review of continuing research. The institution demonstrated to OPRR that some 2,000
rescarch protocols involving human subjects had, indeed, received continuing review by thc IRB'
in accord with DHHS regulations. .

Protection of Vulnersble Populations.

Let me return briefly to the specific responsibilities of the IRB and the concerns IRBs ™
must address. IRB réview assures that risks are minimized; risks are reasonable in relation to
anticipated benefits; selection of subjects is equitable; there is proper informed consent; and the
rights and welfare of subjects are maintained in other ways, as well. This is particularly '
important when subjects are likely to be vulnerable to coercion or undue influence.

What populations are judged to be vulnerable? IRBs pay careful attention to research
mvolvmg children, prisoners, pregnant women, individuals with mental disabilities, individuals

: The DI-IHS regulatlons provide extra protection for vulnerable subjects in several ways -
If an IRB- regularly reviews research that involves a vulnerable category of subjects, S

consideration must Bo given to'including a5 IRB members one or more individuals who are o

knowledgeable aboit and expetienced in working with the vulnerable population. When some or -

all of the subjects-are likely to be vulnerable to cocrcion or undue influence, IRBs must see that -

additional safeguards are included in the study protocol. Specific, detailed protections are e

actually written into DHHS regulattons pertaining to pregnant women, fetuses, human ova SR
fertilized in vitro, prisoners, and children. I would like to hxghhght a few additional protectxons BT
in plaoe for scvcral of these vulncrable groups.

'_ Children

_ Recognmng the need for spccxal attention to pediatric subjects of research, it is assumed o
that children are incapable of providing informed consent. As such, special protectionsare .

- mandated for this vulnersble population. As required by regulation, parents ot legal guardians <

must give proxy consent for their children to participate in research protocols. In protocols _
involving only minimal risk or those involving greater than minimal risk but which have the -
prospect of direct benefit to the child, only one parent must give consent. In protocols involving '

5
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the child stands not to be-neﬁt, both parents must sign a consent form.

Rescarch investigators and nursing staff are often assisted in the “assent” process by patient

possibility of coercing the child into partxcxpatmg inthe pmtocol

- particularly with regard to Alzheimer’s disease patients and others with diminished cogmtivé

& minor increase above mlmmal risk or more than a minor increase above minimal risk in Whl("hg_‘:

As an additional protection, within the intramural program of the NIH~with spcc:ﬁc,
exceptions—~children between the ages of 7 and 18 who are capable of understanding that they;
involved in a research project are required to sign an “assent” form, which acknowledges their,
affirmative agreement to participate in a research protocol. Much care is given to writing asse;
forms in readily understandable language that is age-appropriate and to providing simple oral
explanations, sometimes accompanied by visual demonstrations with dolls or by rolo-playmg

advocates and assent auditors who are not involved in the research projoct in ordm' to avoid:

Persons with Mental llness or Dementia

Although there are no DHHS regulauons provxdmg Spemﬁc protections for persons with
mental illness or dementia, special attention is being given to informed consent issues related to -
their involvement in research studies. Recognizing the many issucs surrounding patients with -
mental illness, the NIMH co-sponsored with the National Alliance for the Mentally 11l (NA.MI) a
series of meetings, including a symposium at the NAMI annual meeting, to discuss ethical issves .
concerning human subjects with mental illness in biomedical rescarch. The NIMH and NAMI
now are planning co-sponsorship of a meeting with a broader group of participants to developa - - -
series of principles to guide informed consent with potentially cognitively impaired subjects B
NIMH also sponsored a conference, Ethical and Human Subfects Issues in Mental Health ...
Research with Children and Adolescents, to discuss the specific ethical challenges mvolvod in
this research, In addition, the NIMH and OPRR co-sponsor regional workshops to focus on
issues speclﬁc to patients with mental illness in clinical research. These workshops, held o
throughout the country, are attended regularly by ﬂppronmatcly 1,000 IRB membersand -

Issues of informed consent are of particular concem for the cldcrly population,

capacities. The National Institute on Aging (NIA) is participating in 2 Request for Application el
on informed consent in research involving human subjects, which I will discuss later. NIA is .
particularly interested in the role of cognitive function in aging, and the abihty of the elderly to .
understand and remember so that mformatxon related to the consent process is mca.mngful

In addmon, the NIA issucd an annoum;.mcnt in the NIH Guide to Grants and Conuacts, S
in October 1996 on “Implementation of Policies for Human Intervention Studies.” This notice: . .

.. - codifies additional oversight on the part of NIA Program Admimstratom to ensure the safcty of
- particxpants in NIA-supportod intervention studies. :

-~
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Drug ‘Users

o . addicted to drugs warrant special attention, however. There are a number of extmmely 1mportant

Beyond these guidelines and the general NIH-wide guidelines on protection of human
subjects, the NIA has no formal written guidelines for informed consent for research with
Alzheimer’s discase patients. However, efforts are being made to maintain consistent practices
across large multi-site clinical studies. For the Alzheimer's Disease Cooperative Studies
Program, the: Principal Invcsugator reviews the consent fonns from each sn;c for conslstzncy

appropriatenoss.

In addition, the NIH Warren Grant Magnuson Clinical Center-togethcr wn.h the NIMH,
the NIA, the National Institute of Neurological Diseases and Stroke, and other NIH mstltutes-
has pioneered the concept of the durable power of attorney applied to research participation,
whereby individuals, while competent, could identify someone to represent their best interest and-
provide informed consent should they later become cognitively impaired. The classic example of.
when this would be used is with participants in a study of progrmnvc dementias.

The Natxonal Institute on Drug Abuse recognizes the i xmportance of drug asers to drug

abuse research and the special attention that must be given to ensuring informed consent in this =~

special population. In addition to the roles that the IRB and OPRR play in ensuring the
protection of participants in NIDA research studies, the Institute adheres to the basic prmclplc

. and provides guidance that the investigator has the primary responsibility for the protection of:

vulnerable subjects. The investigator must give adequate consideration to the mental and
physical conditions and motives of the individuals in terms of their ability to fully understand the
context of the informed consent. If there is a question about a potential subject’s abxhty to give
meaningful and informed consent, an independent clinician, ethical consultant, or uninvolvéd
third party with appropriate qualifications should be asked to evaluatc this ability if the subject is-
to be entered or continued in the study.

Those most necessary to drug abuse rcscanch are drug abusers. Recidivism is a key issue -
in drug abuse treatment research, and n:lapse cannot be studied without the use of xndmduals b
who have taken drugs. Research that requires administration of drugs to individuals who are -

principles which need to be addressed by anyone considering or evaluating requests to conduct’
reseazch using drug-addicted individuals. Medical and mental examinations and screcnings must "
be made to ensure the absence of any medical or mental condition for which further drug o
exposure would be contraindizated. A thorough assessment of the risks entailed if the participant -~
is to be exposed to a higher dose, rate of administration, and/or new route of administration than
they would normally encounter by their own choice in their usual circumstance must bs made o
Finally and most importantly, investigators must make a serious and concerted eﬁ‘ort to lmk
these individuals to drug abuse treatment

The effects of drug usé on adolescents is a major issue in drug abuse resea.rch and St
children are often involved i in drug abusc prevention research. If the hypothesis being tcsted

7
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requires the involvement of individuals under age 18 and the risk/benefit assessment is faVOrable GuE i
the investigator must: (1) obtain the individual's consent and/or assent to parﬁcxpatc in the
(2) obtain permission from the parent(s) or guardian for the individual to partlmpatz in the study,
and (3) comply with any applicable local laws govermng such rescarch. - i

Assurance of Compliance With Human Subjects Regulations "::

The DHHS regulations for Protocuon of Human SubJocts are not a sct of rules that can bc & )
applied rigidly to make determinations of whether a proposed rescarch activity is ethically. . ¢ " ff°
“right" or "wrong." Rather, they are a framework in which investigators, IRB membcrs. and
others can ensure that senous efforts have been made to protcct the rights and. welfare of research
subjects .

OPRR oversees mplementauon of thc rcgulahons in a]l DHHS faclhucs as wcll as

domestic and foreign institutions or sites receiving DHHS funds. OPRR requires that each
DHHS agency and extramural research institution that conducts research involving buman
subjects set forth the procedures it will use to protect human subjects in a policy statement called -

an "Assurance of Compliance.” An Assurance statement is a formal, written commitmeat to: 1)
widely-held ethical principles; 2) the DHHS regulations for Protection of Human Subjects; and
3) institutional procedures adequate to safeguard the rights and welfare of human subjects. The
terms of the institution's Assurance are negotiated with OPRR. The detaxled, written Assm-ancc :
statement becomes the instrument that OPRR uses to gauge an institution's comphance wuh
human subject protections if there is a problem. _ :

At OPRR's dxscrcnon, institutions with large mscarch portfohos and demonstrated v
expertise in human subjects protection may be granted a Multiple Project Assurance (MPA) An e
MPA, as the term implics, is an institution's pledge of full human subject protections for muluple'
projects at the institution. More than 450 instittions currently hold an MPA. Asanagenoy = . S
regulated by OPRR, the NTH Intramural Research Program, with 14 Institutional Review Boards - .- - . £d
overseeing research conducted at the NIH itself, has camed a Multiple Project Assurance. ﬁom e
OPRR. . '

R » v
etee o

Informed Consent_

All present today know how integral, and how crucial, the process of informed consentis ...~ <&
to the protection of human subjects, whether in research or in other situations where medical ;. .
assistance is necessary. Many have a general picture of informed consent, and it is useful t0.¢
higher resolution to that picture. DHHS regulations specify 14 clements of informed conisent.
Of these, ¢ight are required and are designed to ensure that research subjects are fully informcd o
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about the studies in wluch they are to enroll, the risks and benefits, if any, as well as’ thexr‘n hts
with regard to parttcxpat:on in DHHS-sponsored research. These are highlighted below

1) A statement that the study involves research, an explanation of the purposcs of the meamh
and the expected duration of the subject's participation, a descnphon of the proeedmes.t '
followed, and identification of any procedmes that are experimental. - -

2) A description of any reasonsbly foreseeable risks or discomforts to the subject:

3) A description of any bénefits to the subject orto others that may reasonably be cxpccted fro
the rescarch.

4) A disclosure of appropnatc altemauve procedures or courses of treatment, if any. that mxght
be advantageous to the subject. o

" '5) A statement describing the extent, if any, to which oon.ﬁdenﬁaltty of reoords 1dent1fymg.thee
subject will be maintained.

6) For résearch involving more than minimal risk, an explanation as to whetber any :
compensation will be paid, whether any medical treatments are available if injury occurs, and if
so, what they consist of, or where further mformahon may be obtained.

7) An explanation of whom to contact for answers to pertment questions about the research and
research subjscts’ nghts and whom to contact in thc event ofa resemh-related mjury to‘-th
subject.

8) A statement that participation is voluntary that refusal to paruclpaxe will involve no penel
ot loss of benefits to which the subject is otherwise entitled, and that the subject may dlscontmuc
participation at any nmc without penalty orloss of benefits to which the subject is otherwnse 3

entitled.

_ A rescarcher who seeks to recrmt an md: vndual for reseamh without conveymg.'thm :'
elements of information in language undetstandable to the potential subject is not obtammg
informed consent.

Implementing informed consent is a dynamic endeavo:, and we arc always seeking ne
perspectives. For example, a June 2;1997, ¢onferetice co-sponsored by the National Cance of {3
Institute, the NIH Office of Rescarch on Women's Health, the National Action Planon Bre:
Cancer, and others, will seck to identify principles and models for prospectively obtmmng’,- e 5
storing, and utilizing stored tissue specimens for rescarch. Also, the National oneth_xcs \dvisory,;
Commission (NBAC), which is charged with providing guidance to Federal agencm Q § he

+  ethical conduct of current and future human biological and behavioral research, is tewewmg al
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of the human subjects protections for their adéquacy and appropriatcncss today. You wlll h’??r i

more about this ﬁ'om my HHS collcague Dr. Wllham Raub

! Special Considerations in Il;fomwd Comrt! -

i ~ With any set of regulations, situations arise that reqmrc special consxderatlon.___{_&
regulations for Protection of Human Subjects do provide avenues for such occurrences.
recognizing that certain consent procedures with IRB approval may not include or may a.tcr
some or all the clements of infurwed conseat, or that & waiver of the informed conscnt. -
requirement may be made. These avepues may only be used in certain narrow circumstances..
The DHHS regulations- (45 CFR 46.116(d)) provide for waiver of the requirements to obtam
informed consent when all four of the: f'nllcwwng circumstances pertain

E the research involves no more thun minimal tisk 1o the Subjccts A
-, ("Minimal risk" means that the probablhty and magnitude of harm or dxscomfort
anticipated in the research are not greater in and of themselves .than those ordinarily. ﬁ%@ r
encountered in daily life or during the performance: of routme physical or psychologucal
cxammauons or tests [45 CFR 46.102(1)].) )

the waiver, or alteration, of consent will not adversely affect the rights and welfare of the
subjects;

' the research could not practicably be carried out without the waiver of alteratxon, and . o

-%' I B whenever appropriate, the sublects wxll be provnded wrth addmonal pertment mformatlon
A after participation. _ R

IRBs are required to make and documcnt these judgments.

You will hea.r .about waivers and mfonned consent in emcrgcncy,mwmlons fro Mary
Pendergast, Deputy Commxssxom, Food and Drug Administration..

',' R st g

Ruwch on Informed Consent

" Despite the specificity of Federal regulatory languagc on mfonncd oonscnt. xts endumnce
through many years, and the enthusiasm with which we all adhere to it, there is little cmpmcal
work in existence to document the degree of undcrstanding achicved by research participants. -
There is a scarcity of data that bear upon, for example: 1) research subjects’ comprehensxon of -
study's methods and procedures; 2) subjects’ understanding of relative risks and ‘benefits of -
paxtnmpauon, 3) subjects’ understanding of confidentiality and any exceptions to conﬁdcntlah
and 4) subjects’ understanding of the implications of withdrawal from a study. Such data are
needed 10 eld in designing infurured consent procedures that are readily oomprchcndcd.byf '
prospective participants and, at the same time, impart all ctmcal mfonnatxon.

® :
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D ' - In this vein, the NIH has joined with the Departmient of Energy and the Depamnentof"%%

: ' Veterans’ Affairs in a Request for Applications (RFA) for-original rescarch proposals in the areais
of “Informed Consent in Rescarch Involving Human Participants.” The sponsoring organizations s
are jointly issuing this RFA because voluntary informed consent is the defining aspect of .
interactions between rescarchers and participants, and is integfal to the conduct of the scientific.
rescarch funded by all of these organizations. One of the goals of this RFA is to bring together iz

- perspectives of these different agencies, since their different research foci reflect a diversity of -
issues relating to informed consent. Of course, many facets of understanding the informed.
consent process are shared, and hence a combined effort is efficient for the agencies and
scientists alike. Such data should be useful in designing informed consent procedures that are
readily comprehended by prospective participants and impart all critical information. The goal
‘of the present initiative is to develop and test alternative strategies for obtaining informed
consent in diverse populations and determine optimal ways to obtain informed consent for -
research participation. . B o

The three agencies have set aside funds in FY 1997 to support projects in response to this RFA™
More than 80 proposals were submitted by the March 11, 1 997, closing date for receipt of :
applications. These three agencies are igniting the engine of research in an area that has for too =
long been under explored. o '

Conclusion

’ In the final analysis, Mr. Chairman and Members of the Subcommittse, research
=" investigators, institutions, NIH, and DHHS are stewards of a trust agreemént with the peop

who volunteer to be research subjects. We have a system in place that to the greatest degree
possible 1) minimizes the potential for harm; 2) enables and protects individual , autonomous
choice; and 3) promotes the pursuit of new knowledge. By doing so, we protect the rightsand, .
welfare of our fellow citizens who make a remarkable contribution to the common goodby
clecting to volunteer for research studies. We owe them our best effort. el

Thank you, Mr. Chairman. I will be pleased to answer any questions you may have..

ugy 5
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INTRODUCI'ION_ : :

- Good moming, I am Dr. David Satcher Direetorofthe Centers forDmoue Controland ..::
“«. Prevention (CDC).- - :

- R TR
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: - I am pleased to have .tholoppomuﬁty 1o testify before the Subcommittes on Human Resources on e _

¢ . theveryimportant topic of informed consent in government-sponsored research. . . oo

actively engaged in conducting ressarch involving human subjects. CDC conducts public health |

research which includes, but is not limited to, clinical trials, epidemiologic studies, hexlth status

| . surveys, laboratory studies, and intervention studies:: We, therefore, are particularly: concerned: | { -
Do . With protecting human research subjm and in; murmg M&n _Mng_{omed consent, pmggg_s‘ggéggmed By

‘that allowa mdmduu.ls to. decide: ﬁ'eely whethu' tovparﬁciplte ing’ reuuoh study.

--.i. PEANTOMEN B R
oo ¥ e bl
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In thinking aboutthemimon ofCDC andtherolethatremrchplayunmhwmgthut mlssion.
.twopoinuneedtobemdazhmmmetothisheammmﬁmmhatwemunmmmdmm'
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. Substitute for, 1800d, rigorous scienco:; Our ahu:s that ‘ensirg the rights. md\wc_lﬁgpégg_gmglym
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- believe ntrm.gly in the ethioa! pdnciplea that underlie the conduct ofmleamh delineated iby. The
Lg Naonal Commission for the Protection of Human: Subjects of Modical and: Behmoml Rosearch Y R
. in The Belmont Report."'-’"thnt individuals are autonomous and are 'cap'nbl'e‘.bf making’ ""'t'léaiio}ii"?f—?*‘? (H EREEEVE |

- about thedr lives; that mdlvuiunls should be protected from harm, ﬂut bencﬂtt should bo
L  maximized to individials; andﬂutﬂmls&lmmamongindividualsmthedam'buhonofnm

N

-and beneﬁts. Wo also make every effort to comply ﬁxlly_whh Title 45, Code of Federal’

_Rﬂgﬂl&ﬂom.PSR46.for-Pmtecu'on6fmmn'Subject§;'known'. izthoCommonRule. Wesre, . |7 oo
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however, aware of incldents Indicative of Iapses in our efforts to protect individuals who have:::|vie s

" participated in research we have _conduct'ed:’- ~1am confident that thocomcﬂvewﬂonswe have |+

- taken ara working to protect research subjects.

' PROTECTION .OFHUM-ANRESEARCH SUBJECTS

~ Excellence in lclence requn'es 8 mastery ofthe ethical pmciples that a.ddressthe protectxon of. .

- have sometimes fuled:to achleveit Fot—mmple ithe Depmmmt of Health and Human-Qemeui 3 EE

[V

| wnﬂmlestodealwiththeaﬁermathofthemnhegeeSyphlﬂsSmdy m.mdywmdmd s
by the U.S. Public Health Service in 193261872 to'leam more about untreats

tréated syphilis:-Inso |
 doing, treatment was viihield ftom a groip of poor black men infocted it the dissase. In

A

. ~addition, the parﬁcipmtswm notlnformed aboutthe study and theirvolunmy consentto - |}

..... Reoogmuon oftho ethioal’vlol “o"i'iii’:bmmltted in ﬂns'study led. tho Fedeul governmmt to::ct:

Lo L e
sated e R,
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»’ s+ delineate’ethical principles for guiding rassarch and {6 develop Fedaral ragulations cutlining 83 :

* policles 6nd procedures fir protecting human subjects. We are doing a better job of protéutifg? :
" persons Who participts in research. However, the legacy left from the Tuskegse Syphilis Study
T Ycontimaes to affect mgaﬁvely the willingness of minorities to particxpate in'research.: W& mist
S mmﬁomthuutudyandmoveboyonditaothatweresboreumtlntlwmemhprm

Iw0uld ike to describe 1o the Subcommittee what CDC does 10 protect human research subjects|”

In addmm I will discuss human subject protection issucs related to 8 measles vaccing study we |

Se v de n'd'u cted inLos Angéles and o hepatma A vaccine studies we conducted in North and South <1548
' Dakota. |

There are six institutional review boards (IRBs) that review research protocols that are developed |

in the various componernts ofCDC md ATSDR. Some of the IRBs are headquartmd outsideof s -

 Atlanta, such st the Nationl Ceater for Health Statitios (NCHS) in Hyattsville, Maryland and| = -+
ot the Natlonal Inatituts for Occupationa! Safaty and Haalth (NTOSH) in Cincinnati, Ohio. The | = s« %
 work of the IRBs is coordinated by the Deputy AuocwteDnreotor for Science (o facilitats
' oonsiuteﬁcyinprotdcol'review across the IRBs. ' o S - S

When the IRBs review research protocols,'meyehnﬁne_the risks associated with the study, the

" potentisl benefits, if'anf.' that the study paricipints may recelve, and whether the ridswre. | -}
juaﬂﬂedinllgm of the potential benfhs t0 be gained from the study 'rhoypaycarmlmmﬂon 4

'to the ulechon of subjects, puumhrly the inclusion oftudlﬁomlly unda-repremxted PR RS ?




sociodemographio -'zl‘éﬁps. such as women and minorities. How participants are enrolled and haw

: informed consent is obtained are areas of particular concern.
P - Informed Consent Process -
Because informed consent is essential to conducting ethical tescarch, I would like to review the

| research study. Informed consent is a process of interaction between the researcher and the - o |
participant that begins when the perticipant is initlally approachsd to participate in theﬁ-udy'th

phase of the process, the researcher fully discloses information sbout the study to the potential |
participant. This is done in a way that the potential participant can understand the infor'matiom-
Often, the potential participant asks questions and seeks out information sbout the study which
~ may not be inchuded in any writter material about the study, research staff then provide that - |

 the study and the researcher believes the poteatial participants understand the study, the

 ‘consent form is signed by the participants, unless explicitly walved by the IRB.

The informed consent process does not end at this point, but continues with the ressarcher
providing informition to the subject ﬂ\roughbut the life of the study. New informationls

' provided as lt becomes avallsble and any queatloxu are angwered thmhe subject may have. In !
Y this'y mmer, the com«n procm is an ongoing exchange ofinfoxmat:on during the duration ofﬁ+

-§
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informed consent process and how CDC assures that an effective consent process is used In each|

rescarcher explalns the study and may provide writen information about the study. During this™|

informaticn to the perticipents. At the point where poténtial participents bellevo thoy understand ~© ©

- researcher asks the potential participants whether they wish to pacticipate in the study. A wiitied G A
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- CDC's IRBS review studies to make certain that an adequate qonscht process is in plaoe.._\ a

~ Although our IRBs focus heavily on the written consent dowment,the}'lllo revisw all ;

o ]mpmwmmt in Human Subjocts Protection Eﬁ'am

..hnpomht steps are as follows. First, we have develop-ed clear and consistent policies and

- review,and a poligy describing what typos of rescarch nwst bo reviowed by an IRB, Theso -

information that accompanies the consent document, including sr.npts used by researdwuto

present information verbally shout the study. Our IRBa require that certain key elements are i |:
- Included in all comcﬁt forms, as specified in the Common Rule. In addition, we requlre that .|
_consent forms be wﬂtten at a reading level ibpropdato to the ltixdy population, gmm.llyatﬂw ;

. 8th grade reading level In studies involving vulnerablo populations such as childrenor , ¢ ;. ._

incarcerated persons, we take extra precautions such s requiring assent to participate from

children 7 years and older as well as parental consant, and we make every effort to ensure th:t,-if g

ingarcerated persons are to be included in & study, they are not coerced to participate.

In recent years, we have taken several major steps to improve our human subjects protection. .. A R 8

efforts, some of which pertain directly to obtaining informed consent. Throo of tho most

. guidelines about protecting human subjects. For example, there is a policy for including women |- -

and minorities in research, guidelines fdr defining research and non-research activities in public
health, a policy describing the roles of management for making decisions about uman rubjacts

A ::-policiﬁ;_,@omnmniqa& a clear message about CDC’s determination to protect human subjects and A e

6
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A ’ the role that investigators, managers and IRB members have in murlngthatsound. emical 3 k| s

S v

l i rescarch is conductod. - The policies reinforco the Common Rulo and the Belmont R.oport by«
5 . . todecide whether to participate in the research. ; '.! R RC U

Secand, we have increased training on conducting ethical ressarch and protncﬂng human subjecta]:. - 5 i

fur CDC stall.  We hiave sponsured workshops, and we will be introducing & multimedls, . - |2
o computer-astisted training program. Our raining i desigasd ot only 1 increase knowledge and -3
L swareness sbout the methods to assure the protection of subjects but also.to create a workforce

that understands, appreciates, and velues the rights of human beings who patticipateinresearch. |

. ‘Third, we have changed the composition of our IRB# to assure that mmbm reflect the race,

~ cthnicity, gender, and experiences of the persons who volunteer to be subjects in our studies. By -

having IRB members %vho represent the study populations, issues about consent are rmed from |
' |

the study population’s perspective and the consent process and consent form can be tailored to ! Y

meet the needs of the study population.

DETAILS ON TWO SPECIFIC CDCRESEARCHSTUDIES |

Comparative Trial of Different Sche&ks of Edmonston-Zagreb (£2) andMoraten'Maasles :
Vaccines in the United States (EZ Measles Vaccine Study) .
You hﬁ\ﬁ asked me to respond to issucs of informed consent regauding two lpocinc rescarch - - 1 i

-4 studies conducted by CDC. The first is s measles vaccine study we conducted in Los Angeles i

7

e de




POy T P

L T L Ly

v’ f

.
Y/ . :
" . N

.Zlgreb,thnstraino_fvirususedtomalnqthomdnc. Tho second aro studics of hopatitis A

- measles vaccine study first.

ahowedprommngremﬂmmchﬂdrenbelow 12 months of age. TheEvanewasnotanew

~ vaccine. Itwubemgproducedmmmlcountrws.mdudmgsom&mpemvmne
mamfacturers, and approximately 200 million doses of the vaccine had been sdinistered s pact

e lNel wit G v ivvvpass Gwe. = v v 1 etewin . Ve wev v

vaceine we conducted in North and South Dekota in 1991 and 1992, I will address the 2. '

From 1989—1991 the United States experienced a measles epxdemir. with more than 55,000 cases

and more than 120 deaths most in young children. Many cascs occnmedinchﬂdrmtooyoungtc

bevwmtedwuhtheatanduﬂMomtenmewesvmnn.“hldlhﬂbweﬁcw 'm°“8°hﬂd“°- e

younger tha.n 12 months of age, which is the routine age for vaccination in the US,

-

During the 19205, multiple studies conducted around the world indicated that BZ measlea vacan{ L

administered in a 10- to 100- fold greater potency than the standard dose for measles vaccine,

uf routine immunization programs in many countms What was new in the Uh_ited States, il
- however, was its use in children under 12 months of age, as well as lts use at llhlgher potenoy«& "

R N B L T A

Based on a growing body of evidence, the World Health Organization (WHO) had recommended
in 1989 that high potency EZ vaccinie be used routinely st 6 months of age in areas where thm --

Wwas & substantlal rigk of measles mortality among young children. Bocauso of meulu cases und i
deaths ln children tess than 12 months old, CDC undertook a study in May 1990in U, 5. infanu, i

g
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1 . © to determine whether the results found in other countries could ba duplicated in this country;=3}: s b

: Beginning in June 1990, under the auspices of the Kaiser Foundation Research Institute and,ths
{~ Los Angeles County Health Department, pprosimately 1500 children were enroled and *
P randomly allocated into 5 different study groups to receive dtherhlgh o standard doses ofBZ*.*-

vacclne, or standard doses of the Morhten vaccine. Appromatoly 1200 children were ultunstoly '

vaccinated with one of the study vaccines at either 6, 9, or 12 months of age. ThaEZvaeunu-"

that were used were approved for investigation by the Food and l")mgﬁAdm'lnistmﬁon (FDA) i)

following the procedures that FDA uses to approve any new drug for investigetion of safiety and 6| i §
eﬁcacy In addition, the protocol for the study was reviewed and approved by the IRB at CDC |- <. i

prior to awarding a contract to Kaiser Permanente and was later approved by the IR at Kaiser.|- - - « . cai e

The parent or parent’l representative for each clnld enrolled in the measlot ttudy lignod the .-
consent form which descﬁbed the purpose of the study, the procedures o be followed, and the

were aware they were participating In a vaccine study Howevet, we later ulmowledged thatthe;
“consent form was deficient bocause the EZ meailes vaocine wis not deatified as experaéitils
and parents were not given an adequate description of the ﬁoreseeable?riddofmciﬁh_tiénﬁﬁd?ﬁ-_.
‘alternative treatments, |




Y o

-'otgn. LERE 1 LT P YIRT T ey -t
ot e .
- . .

' 'WHO concluded that the da.tadtdnotsupporttwhangtainthcwoo:mnexuio,tlontocomum“"“"?‘"ﬁ'Q
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- vaccines compared with girls who received standard potency vaccines, In November 1990“036‘ ;
“ " maffettended a moeting in Seacgal to roview ihé statis of tho Senogal misasles vaccli ama?%&t Il

was recommended at that tims, that WHO ghould convene & 3roup of lndepmdem oonmltanu'to
review data from the study and other smular studies.

Tn Rebruary 1991, WHO convened a panel of experts to review dats from studies in Senegal and|

Gulnea Bissau which showed lower survival in girls (but not boys) who received highi po

meqslesvacclnea mdlealnotherlocaﬁons howevu mowednodi&'ormeesinsur\dval The.

high potency measlu vaccines. Reasons were thet the studies were not designed to assess

mortality, the atatistical methods limited interpretation, there was no specificity in the causes of

deaths, and the disproportionate mortslity in girls did not have biological plsusibllity. TaMay |

1991, CDC consulted with outside experts who revxewed the evidence ﬁ'om the studies showing
the Los Angeles measles vaccine study should be _contlmw_d.
In October 1991, additional information became avnilable from a study of high' potenoy meules

vaccine in Haiti which suggested that girls vaocinated with the higher potericy measles vaodnes
were at increased risk of dying in the two to three yeu‘_a' following’v’n_cc'inaﬁm;de senmn :

I.del"le effacts werb-atﬁibﬁtéd to standard potency vaccines, nes, including RZ Bmuséofdﬂ&”new

intbmmtion on high potency moaslos vaccine, CDC stopped all uso ofEZ vwclne n the Luu

Angeles study in October 1991. Eight months later, inJune 1992, the World Health -

10
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‘ollowing the termination of the EZ messles vaccino study, al children who perticipated i the'

~ upand revacmnated have uerologic cwdenee of protectxon against meusle& One chlld d:ed

- Standard potcncymeaslewacdnehuncverbeenumdstedvdﬂxhlghermomhtymmyofthe

OENI DY ACIrUX (€1EGCUDLIEr YUZI o 9= 9=Y7 4 LeL1FM 1 - } -~ ZVL 5983 O'Icoiiio'tj-'.-fi;}

Organization reached a similar conclusion and recommended that high potenoy measles vaocines | 4545
ofeny sisn should ot bo sd o vaceinate hildren. B2 vaceoe i sandard doses soninse s
be used around the world. - ;.

study were asked to enter a follow-up stﬁdy to determine whether the vwcine had any a.dverse S
health effects. Pmn;a were mfomwd of the reason fo.r the ﬁonow-up study, including the fact thay:
soms studws had found lower survival in those children who mdved the high potency vacdne"—if
Mosthavebeenmedmllyﬂollowed mdevaluatedunﬂlmchlngﬁouuyeamofage

To date, of all the children who have been evaluated, no child who took part in this study and

received the high potency BZ vaccine has suffered a significant health problem that canbe

associated wn.h the vmne CDC estimates that 95 percent of the children who were followed LR L

approximately 1 year a.ﬁerreoeiving a dose of standard potency BZ measles vaccine. Bxperts
rcwewedthedeathcerﬁﬁcato, thzdtmmstmw surmundingthodwh,udthc autopsyropou
and all agreed withthe concludonthatthe deathwu lnallllkcuhoodmrdatedtothovwdm

vaoolne studies, Recently. CDC working with Ksiser has oonducted (1 speml mortahty aeu'ch tof -t

tdentlfy children w'hn were in the study and died. A ssoond death han heen idanﬂﬂed due to child
abuse. The child had mccm:d the Moraten vaccine at 12 months _pt‘ugq.

"
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: ’ . Inathomugh r_eview of_ this stu_dy, the Office _for Ptotection ﬂ'om Research Risks (OPRR)

_ | however tho consent form was deficient because it fuled to lncludo 8) an adequate explumhon-oj

thc purposes ofthe research and ldmtlﬁcatxon oftheEZ vacanz as experimental, b) an adequate 5

doscdptlon of the foresecable risks of the expenmemal EZ vaccine nnd the standard Moruen

vacmne. and c) adequate disclosure or description of ahemaﬁve treatments. Parents were .

,. _ mfomedﬂlmmwwvmmayhawddce&ommmkswmmmwuwwunknmmd

unforeseeable howwer they were not told speaﬂcally about tlw potential risk of a failure. to‘bej ;
protected bythe vaccine, Instead, parents were told that if their child was not protected, helshe

would receive a dose of the standard Moraten vaccine.

In light of these ﬁmlmgs OPRR required that a letter be sent to the parems describing the mrrcm L

status of the research, plans for completion, of the reaemh and notxﬁcanon of subjects about

results. and any reasonably foresesable future mla of pamdpauon in the research. In mponse t0"

the tecommendauons from the OFPRR report, a letter signed by Kaiser Permanente was sentin ..
June 1996 covering the topica reqmred by. OPRRmd gpproved by the IRB’s at both lnntituﬁons. : i
In addition, CDC and KmserPermmeute sent a jointly sigued. letter ofapology in aoptember 199F57

to the parents of the children enrolled inthe study In this lelm an apology was made for the | °
mistake on the consent form of the study, aolmowledgmg that the parents who earalled thou'

children in the study were not adoquately inﬁarmed.

o CDC in collaboration wlthKamchmanmte,ls ' follow-up ofchudrmwho

E
[k
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i QG QI TAGIVA 1GIGVUPLEE. (V&I 1 9= =30 1 Cr4OFM o . - . LUzs 399 0145§§3§__,-5_~‘;1.__'.

participated in the ongml :tudy and analysis is ongoing. Analyses are expected to bo oompleted' ¥ i
f_: S by the summer of 1997, a,twhlch tims CDC will convene a group ofacpem to review tha resum

P Following the experts' review, CDC willinform parents about the conclucions from the study.s

, . We acknowledge that wewcre in error by not fully informing Pm of children who particlpated
' in the EZ measies vaocine study. Inuddlﬂontoﬂicswpotabntoinfmmpmumdfoﬂmng
the report of OPRR, CDC developed written information for inveat:gators sbout the IRB rcmw
pmcosswhxchmdudedacheckﬂstofelemeatstobohwludedinconmtfmn& Thnuumberof

IRBs was increased, an addttxonal member from the comnunity was added to each boud. the
number of staff who work with the IRB wax increased, and training on human subject |

protestions was implemenied.

- Muaﬂan of the Sqfety Imwmgmiclty and Protecttve Eﬁ?oaoy qf an Inaotivatsd HepaﬂtisA
" Vaccine in Healthy CMW (North and South Dakota)
Now I would like to discuss the studies CDC and its collaborators conducted to ovaluate the.
performance of nactivated hepatils A vaccine prior ot lioensure. Thess studies were done

Pﬁm@ymnsw@nwmpopuhﬁmﬁvinsh-mﬂhmsmhmkﬁw S

. . . . REEANS
‘ : . B

Prior to 1970 nanonw:de apidemcs of hepatm A occm'red approximately every lO years and
'nppro:dmately 50 peromt of persons bora before 1950 have been infected. While tlw mddencc of

“hepatitis A hu declined lubmntially since the 1950'3, more tlun 28 000 cases wem reported to.
-cvcmm CDC es that ore than 1 with
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""""‘;':'j'_’fgo on for wvml years. In additon, rates orhopatitls Avary among ractal and ethnic groups
_ Ammcanlndmns and Alaska Natives have a rate ofhepatms A mﬁecuon that is 20 times hisher

" than for whites and African Amencans Bplderios of hopatils A occurappromnntely every 6 0|
a 'SyummA:noncanIndimmd AlaskaNativeonmmlmitieo throughout the United States, md

. Prevenﬁon of hepatitis A has been somewhat problemauc and has pnmanly relied on
- -'."‘::"-nnpmvoments mn hygienic conditions, lncludmg improved wuto dispou.l, food samtatxon, u.nd
general livmg conditions. Until recently, the only immunization against hepatitis A was the use of N

-immunc globulln, which only provided short-term protwtion and was not useful In preventing

| .developed and offered the potential to contro! and prevent this disease.

- human popuiations This question and the best means to evaluate the protective efﬂcacy of -
L hepatms Avnoaine wo discussed | at meul moehngn, inoluding an international mooting of

SENT BYiXerox Telecopier 7021 ; 5- 5-87 ; 2:20PM ; B “ 202 395 6145841

more than 80 peroent of adults in these popuiuuons have boen infooted with tho hepatitis A vima

community-wide epxdemics In the 1980's, & number of prototype hepatitis A vaccines were

The most widely evaluated hepatitis A vaccines have been those produced in the same manner & |-~ 7

A virug eachy year. Most people become infected because of community-wide epidemics that oﬁgn‘*‘ |

insctivated polio vaccine — hépatitis A virus is growr. in tissue culture and is then 'mwﬁvaxed': e R

" (kilied) and formulated into & vaccine, Tn the late 1980's, experts in hepatitis questioned whelher-
~ the immunity produced by ingctivated hepntms Avucomowould protect against hopatm: Ain .

. hepatitis, pubhc health, and infocﬁoul dilease expem whlch was co-sponsored by NIH and LD(... R

14

“in November 1989 The oomensus amons the Oxpertl vras that doublo-bund. Placebo-oonu'olled' e BT
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rates ofhepatitis A were mAmencan Indlan/Alasia Native populauons In addmon, CDC md

“clinical trials should be conducted to determine the protactive emcacy of hepatltil A vascing "%'i;

hepatit:s A do not occur uniformly over time, the best tnne to paform theae stndzea was dunng
‘community-wide epidemio,

Indian Health Service (THS) epidemiologists had collshoratively characterizad the epidemiclogy

of hepatitis A among various Native American populations. They had identified these high rates

of infection and the recurrent nature of community-wide epidemics in these popuhtions and thcy N
had accurately predicted when these ep:demics would occur in some of these oomumtxes It we.:;_:_' "
anticipated that several Ammcan Indmn commumt:cs inNorth and South Dakota would have R

hepatitle A epidemics during the early 1990', The evaluation of hepatitis A vaccine in controlled|

olinical trisls during those predicted epidanlcs could determine the vaccine’s efficacy, its potumal -
to Me_long.tq_-m pmecnonagmnsthepatimA, and its potential to control these epidemlc’d. |
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‘B‘Wt hOP&ﬁtll ‘A; it was used as a placebo treatment in the :tudy The protocol, the consenit
: formn, mdthenﬁonmuond m&tenalswmrevxewadl.ndapprovedbythecnc deHS]RBs

i reqmremenx of mdivxdual informed consent for pmicxpatxon, it w wis also requlred that all stud:es
-oonducted amons ‘American Indiang be approved by the local tn'hal coundl or health board Thu

' thexrchlld unlilthe xtudy was comploted or unless the dﬂldw:pulmcedan adverse evem While

- mostofthemformaﬁonalmatenalwuwnttenmﬁngﬂuh. sommmmlswerewﬂttenlnthe

efficacy of inactivated hopatitis A vaccine in preventing hepatitis A that led to the collabmnv{;‘
effort bm CbC. IHS and SmithKline Beecham (SKB). - ' g

The study was dealgnod to determine the efficacy ofmacﬂvated hepautu A vaccine in pfoteotmg '.'
to 12 year-old children against hepatitis A. Children partimpanng ln the study were to receive
either the invesﬁgatmnal unlicensed (for commerclal uge) hepatitis A vaccine or tho lioonsed

 bopattis B "m produced by SKB, Because hepatlts B vacelns does not provide protection«r

The study was also approved by the IHS Aberdeen Area Research Committes.

Participation in the study was voluntary and only occurred after the .chlld’i parent provided .
written ihformed consent, and children 7 years and older gave ment ‘In additon to the

was also dono fortheso studics, In obtaining cunsent for participation In the study, every effort -
was made to ensurc that the parents understood the reason for the study, the potential risks and
benefits ofthe study. md what was expected if thelr child particlpated They were told the |
mumber of shots their child would receive, the number of blood specimens that would have to be

driwm' mdthat nather they nor the study nurse would know which vaccine was bung' givento
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N duldren 7 years and older whmthe Pme Ridge Ogiuh S1oux Tribal Council rescinded approval_‘__ e

1991, extensive community oducation was undertaken through radio tatk shows, newspuper Lk

_ arﬁcles and lnformntxon pamph!ets Paruoipant reonutmmt begun during the summer of 1991

«+  Btudy, 41 percent of whom wers not Amerlcan Indlm

- it was approved by the Pine Ridge Oglah Sioux Tnhal Councll ln June 1990. An estmuted 2400 S

c.bzldren wero needed for the utudy md recruitment. begm in Apﬁl 1991, ertten lnfonnnd
consent had boen obtained from parents pfmq;_e than 500 children and assent obumed_'ﬁ_om’i

the study in October 1991 as & result of concems raised by residents of one reservation

- community. At the time the study ended, only one child had been vaccinated, During 1991, the -~ .. -

epidemic of hepatitis A on the Pine Ridge ncservation went on unsbated with mofe than 500 caseﬂ s LN

and one dezth from hepatitis A.

In February 1991, the Standing Rock Sioux Tn‘bal Council gave approval for the same studywbu ‘

conduoted on the Standing Rook reservation in North Dakota. Between then and the aummct 01’

and was conducted by thres study nurses who ‘were American Indians, As was the case in Pine |
Ridge, written informed consent was received ﬁ'om parents for their child’s partiapntion in the '
study; ohlldrcn older than 7 yea.ra provlded assenl. A total of 245 children were carolled in the

17
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| . In February 1992, the Standing Rock Tribal Council passed a resolution hamxig the .a,dy‘-‘-: :
a although many parents wanted tho study to continue. In March 1992 tho tribal councxl deolded
that children who were aiready enrolled in the stndy could conﬂmc but no ﬂnﬂ:er em'ollmen :_
could take place. Howevet the IHS and CDC decided that. given the mtenuptlon of the ;s.tud-
and the limitod number of children enrolled, a sclertifically valid dotetnmation of the eﬁiqggy: ot |
the hepatitis A va.ecinbcould no longer he made. Therefou-e. the study on the Standing Roak .
roservation ended and the tlvodes wete broken to roveal which vaocine was rece:ved by each c.hild
Por those who received hepautw B vaccine, they were given the oppomnity to reeuve the doses -.

- needed to complete thz Vaccination series. For those who had recewed hepaﬁtls A vwcme, they

were offeced the complete hepatitis B vaccination series and informed they could receive the
remaining doses in the hepatitis A series when & hepatitis A vacceine wes licensod for commercial

use. Thesc children were offered the hepatitis A vaccine series when it was licensed in 1995,

On both reservations, the studies were stopped when the tribal couaclls withdrew their support.
The tribal councils rescinded their approvals of the studies because a small group of citizens on
each reservation raised concerns about the conduct of governmest ressarch in the Amercan |

Indian population. Among theiz concerns was that informed oonsmt was not obtamed However,

in these studies the written consent forms identified the study as research, contalned all the | |
information about the vaccinek and the study, and provid_ed the parents with full disclos_ure._ The |
consent forms were typed on mtlonﬁzy {dentifying the vaccine ttudy ;a the Héﬁiﬁﬁs A Vaedne
Prevention Progum and may have been perceived as a mimpreutmuon ot‘ the mdy wothe

B "partmpants The ise oftho stationary wig an oversight b) the CDC and lHS invesugatm

e ——— e —— —
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B _eﬁ‘ectively intenupted and prevented commnity-wide epldemics inthose areas,

. m"ﬁgs"‘m insctivated hepatitix A vaccine we m&ﬁpud to evaluate in theae studies was llconaec v

tho,t chtldren 2-14 years of age in American Indum or AlalkaNutivo ooxmnumﬁes. or other

| oomnmmues wtth high rates ofhepautu A, be rouunely vaoamted to preven: and cnntml this

'reducuon ofwild virus induced disease t‘rom about 20 000 casss ammally to zero in the Umt.ed

for oomme.rcml uso by FDA bused on amcacy date obtalned i ina clinical trial conduoted in-.
Thmland CDC’s Advisory Comrmtwo on Immunlmtion Practlces (ACTP) axrrently reeommznds

diame Currently, widespread hepatitis A immuniration prOgmtnl are being conduuwd in the
HiSAberdeeu Areaand in other American Indian and AlaskaNaﬁve populat:omand have

Mr. Chairman, I would like to describe to you the importance of conducting vaccine-related
research, Vaoomnes arc the most powerful tools to mm infectious digeases like measles md C

polio. Thc introduction of polio vaocme lnto the ctuldhood tmnmninﬁon program has led to A

States. deespread use of measles vaccine has decreased reported measles from more than
500,000 cases annually during the decade prior to vaccine milubility 10 lcas then 1, 000 cues
yoar ﬁom 1993 to 1996 in the United States Vaccines have led to the worldwide mdlcationz of .
amallpox, and the climination of polio from the Americu.

Currently, according to 8 CDC maintained database using mamufacturer reports of net déiec
dirtributed, approximately 140 millioa doaea of the most oommonly used vaccines are dlstn‘butod

each yoar in the United States, These vaccines are used for both children and adults. The cunent
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. immunization schedule calls for chddren to be pmtected agmnst 10 dxseasan uamg 8 vacoi
Reaean:h it one of the best strateglos to mprove those pmducts and develop uﬁv ones whlch are
_ oaacntlal for the health snd well-being of Amenca ¢ children and adults. Vwcme—rehted remrch
- hubeenanongolngaouvuyacucmmymmwmoonﬁxmnoboa'cemﬁfoou it
- critical to preventing dasenea and uving hvos Whﬂe conﬁnumg this vety unpomm reacardx
~ endeavor, we wxll condrme to work toward perfeoﬂng the infonned eonsent pw o

SUMMARY _ . | _ _
© Iwatto clows by ienating séveral poots, Good,eihleel science s the foundutlon of sound publ”

health practice. We cannot carry oui our public healﬂ\.nﬁasion without the benefit of the

knowledge geained through research and we cannbt carry out research that does not protect the

individuals or communities who participate. Assuring tho rights and welfare of persons who

O participate in research is of pamnount 1mportance and the informed consert prooess is mtegral to s B
0 aeing individuals' rights B

Conzerns about the EZ tessles vaocins stady and tho hepatiis A vaccing stady have hdghtmed - "
sensitivity to ssues surrounding tho protecﬂon of human subjects Moreover. these studles pouu s
to the hnportant and ug:dﬁcant role the communlty hu in conducting reaearch We have made Bl
changes in our human subjects review proceu and will contiue to meke changes to ach.eve the
best review process possible. Wears llm exploring ways to improve htvolvommt of thc
community in the rescarch prooess. Iuot as it Is lmpemuvu to lntbrm lndlvldual mbjects, :t ls

imperative to inform the comumunity from which the subjects come md to enr.oumge nctm
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President Clinton established the Presidential Advisory Committee on Gulf War Veterans' lllnesses
in May 1995 to ensure an independent, open, and comprehensive examination of health concerns
related to Gulf War service. The Committee, a 12-member panel made up of veterans, scientists,
health care professionals, and policy experts, held 18. public/meetings between August 1995 and
November 1996. We heard invited testimony and received public comment at each meeting. Staff
held in-hotisé consultations, received briefings, conducted literature reviews, interviewed veterans,
and reviewed government documents throughout our tenure. We analyzed information on the full
range of activities specified in our charter — research, coordinating efforts, medical treatment, out-
reach, reviews conducted by other governmental and nongovernmental bodies, risk factors
(exposure and health effects), and chemical and biological weapons— to reach our findings and rec-
ommendations. The Final Report presents the Committee’s conclusions in three major parts:

e an evaluation of the govemment’s response to Gulf War veterans’ illnesses;
e an evaluation of available data on the nature of Gulf War veterans’ illnesses; and
e an evaluation of available data on the health effects of Gulf War risk factors.

Findings and recommendations specific to the needs of Gulf War veterans appear throughout the
Final Report and are summarized here. '

The Committee’s primary focus was on Gulf War veterans’ illnesses, but parallels with the health
concerns of Vietnam veterans became increasingly obvious over time. Thus, the Committee also
decided to include in its analysis, recommendations-on how to anticipate and avoid post-conflict
health concerns. -

ADDRESSING GULF WAR VETERANS' ILLNESSES

Overall, the Committee is encouraged by the government's response to the range of health-related
problems experienced by Gulf War veterans. We found the Vet Centers and Persian Gulf Family
Support Program established by the Department of Veterans Affairs (VA) to be effective outreach
programs and recommend that these field-based initiatives serve as models for health education
and risk communication campaigns. N S

" The Committee agrees with the Institute of Medicine’s conclusion that the clinical evaluation pro-
grams of the Department of Defense (DOD) and VA aré excellent for the diagnosis of Gulf War veterans’
Tinesses. We found some shortcomings in the availability of treatment, particularly with regard tomental
health and reproductive health, and recommend better follow-up care inthese areas.
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The Committee found that the government's research portfolio is appro-
priately weighted toward epidemiologic studies and studies on stress-related .
disorders that are likely to improve our understanding of Gulf War veterans’
illnesses. To close gaps in the current knowledge base, we recommend addi-
tional research on the long-term health effects of low-level exposures to chem--
ical warfare agents and on the synergistic effects of pyridostigmine bro-.
mide—a chemical warfare agent prefreatment— with other Gulf War risk fac-
tors. We also recommend more emphasis on basic and applied research on
the body’s physical response to stress.

The existing knowledge base, including results from epidemiologic studies
of Gulf War veterans, data from clinical evaluation and treatment programs
for Gulf War veterans, and published literature from decades of toxicologic
research, enabled the Committee to reach some conclusions about the nature':
and causes of Gulf War veterans’ ﬂlnesses We found that:

¢ among the subset of the Gulf War veteran population examined
in the ongoing clinical and research programs, many veterans
have illnesses likely to be connected to their service in the Gulf.

e current scientific evidence does not support a causal link between
the symptoms and illnesses reported today by Gulf War veterans
and exposures while in the Gulf region to the following environ-
mental risk factors assessed by the Committee: pesticides, chemi-
cal warfare agents, biological warfare agents, vaccines, pyri-
dostigmine bromide, infectious diseases, depleted uranium, oil-
well fires and smoke, and petroleum products.

e stress is known to affect the brain, immune system, cardiovascu-
lar system, and various hormonal responses. Stress manifests in
diverse ways, and is likely to be an important contributing factor
to the broad range of physical and psychological illnesses cur-
rently being reported by Gulf War veterans.

Currently, the extent of service-connected illness among Gulf War vet-.
erans is unknown, but the Committee anticipates results from the large;
population-based epidemiologic studies now underway will shed light on
this issue. In addition to the government’s existing research, the Commit-
tee also recommends that mortality studies of Gulf War veterans con-
tinue, since some health effects, such as cancer, would not be expected to
appear until a decade or more after the end of the Gulf War.

Although somewhat slow to act at the end of the Gulf War, the govern-
ment is now providing appropriate medical care to Gulf War veterans and |
has initiated research in the areas most likely to illuminate the causes of
their illnesses. The Committee identified ways to fine-tune those efforts,
but found that, for the most part, the government has acted in good faith
to address veterans’ health concerns.

The Committee takes issue with the govemment s performance in one
key area: investigation of possible exposures of U.S. troops to chemical




" and biological warfare agents in the Gulf. We found substantial evidence of
site-specific, low-level exposures to chemical warfare agents. Moreover, we
found DOD's investigations to date superficial and unlikely to provide credi-
ble answers to veterans’ and the public’s questions. DOD's failure to seriously
investigate chemical warfare agent exposures also adversely affected deci-
sions related to funding research into possible health effects of low-level ex-
posures to chemical warfare agents. At the Committee’s final meeting in
November 1996, DOD announced plans to revamp its investigatory and re-
search programs related to low-level chemical warfare agent exposure. The
Committee believes these efforts—combined with independent, hxgh-quahty
oversight —could begin to restore public confidence in the government's in-
vestigations of possible incidents of chemical warfare agent exposure. Given
that these steps come too late for the Committee to evaluate, however, we
emphasize the importance of the following recommendation:

e To ensure credibility and thoroughness, further investigation of
. possible chemical or biological warfare agent exposures during
" the Gulf War should be conducted by a group independent of
DOD. Openness in oversight activities —including public access
to information and veteran participation— public notice of meet-
ings, opportunity for public comment, and regular reporting are
essential. Full public accountability is critical.

The government has a significant amount of ground to recover with Gulf
War veterans and the American public, who have come to question whether
a lack of data—on possible chemical warfare agent exposures, on the pre- or
post-deployment health of veterans, or on the location of troops in-
theater — indicates a lack of commitment to veterans’ health. We recognize
the many laudatory actions taken to address the concerns of Gulf War veter-
ans, but the Committee believes the government can do a better job of antici-
pating and avoiding these types of problems. We offer the following find-
ings and recommendations in that spirit.

AVOIDING POST-CONFLICT HEALTH CONCERNS
The Committee was impressed by the professionalism of the individuals re-

sponsible for the government services we evaluated. We believe the exper- .

tise needed to improve technical performance and implement policy and

' procedural changes resides within the government, but we also believe that
DOD and VA have much to learn from their peers in other agencies. There-
fore, the Committee recommends that:

e A Presidential Review Directive (PRD) be issued to instruct the
National Science and Technology Council (NSTC) to develop an
interagency plan to address health preparedness for and readjust-
ment of veterans and families after future conflicts and peacekeep-
ing missions. The President’s Committee of Advisors on Science
and Technology and other nongovernmental experts, as appropri-
ate, should be asked to review the plan 12 months after the PRD is

Final Report
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issued and again at 18 months to ensure national expertise is brought
to bear on these issues. o s

The NSTC's agenda should include the following recommendatlons
for better communication, data, and services, which were developed .
durmg the Committee’s evaluation of issues related to Gulf War veter-
ans’ illnesses (see Final Report chapters 2-4).

Better Communication

Clearly, the volunteers who serve in defense of our Nation deserve complete
and accurate information about the risks they face. An open democracy de-
mands that the public, as well, has the opportunity to engage in policy de- .
bates that accompany the commitment of troops abroad. Therefore, the Com-
mittee recommends that:

e DOD and VA immediately deVelop and implement a comprehen-
sive risk communication plan. This effort should move forward in
close cooperation with agencies that have a high degree of public
trust and experience with risk communication, such as the Agency
for Toxic Substances and Disease Registry and the National Institute
for Occupational Safety and Health.

* FDA solicit timely public and expert comment on any rule that per-
mits waiver of informed consent for use of investigational products
in military exigencies. Among the areas that specifically should be
revisited are: adequacy of disclosure to service personnel; adequacy
of recordkeeping; long-term followup of individuals who receive in-
vestigational products; review by an institutional review board out-
side of DOD; and additional procedures to enhance understandmg, '
oversight, and accountability.

Better Data

Many of the health concerns of Gulf War veterans may never be resolved
fully because of the lack of data. The Committee identified problems related
to missing medical records, the absence of baseline health data, inaccurate
records of troop locations, and incomplete data on the health effects of what
should have been viewed as reasonably anticipated risks. To help prevent
similar problems in the future, we recommend that:

* DOD officials at the highest echelons, including the Joint Chiefs of Staff
and the Commanders in Chief, assign a high priority to.dealing with the
problem of lost or missing medical records. A computerized central
database is important. Specialized databases must be compatible with
the central database. Attention should be directed toward developing a
mechanism for computerizing medical data in the field (including classi-
fied information, if and when it is needed). DOD and VA should adopt
standardized recordkeeping to ensure continuity.
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e the Persian Gulf Veterans Coordinating Board and other appropri-
ate departments and agencies be charged to develop a protocol to
implement the following recommendation, which was made in the
Committee’s Interim Report: Prior to any deployment, DOD should
undertake a thorough health evaluation of a large sample of troops
to enable better postdeployment medical epidemiology. Medical
surveillance should be standardized for a core set of tests across all
services, including timely postdeployment followup.

e the government develop more accurate and reliable methods of
- recording troop locations to facilitate post-conflict health tesearch.
DOD should make full use of global positioning technologies.

e the government plan for further research on possible long-term
health effects of low-level exposure to organophosphorus nerve
agents such as sarin, soman, or various pesticides, based on studies

 of groups with well-characterized exposures, including; a) casesof .
U.S. workers exposed to organophosphorous pesticides; and b) -
civilians exposed to the chemical warfare agent sarin during the
1994 and 1995 terrorist attacks in Japan. Additional work should
include followup and evaluation of an appropriate subset of any
USS. service personnel who are presumed to be exposed during the
Gulf War. The government should begin by consulting with ap-
propriate experts, both governmental and nongovernmental, on
organophosphorus nerve agent effects. Studies of human popula-
tions with well-characterized exposures will be much more reveal-
ing than studies based on animal models which should be given .
lower priority.

e the government continue to collect and archive serum samples
- from U.S. service personnel when feasible.

e | .
e research on possible causes and methods of prevention of ex-
cess mortality from external causes among veterans receives
high priority.

e the government consider methods for routinely sampling military
populations regarding reproductive health so that an appropriate
baseline exists for evaluating reproductive outcomes following de-
ployment. In particular, DOD should consult with the National
Center for Health Statistics and strongly consider implementing its
National Survey of Family Growth and related methodologies for
collecting data.

e the entire federal research portfolio place greater emphasis on ba-
sic and applied research on the physical effects of stress and on
stress-related disorders.
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Better Services - R

The Nation has long provided care to veterans for service-connected
health problems. Unfortunately, the government continues to give short
shrift to veterans’ legitimate concerns about reproductive health, and soci- -
ety at large continues to sugmahze mental health concerns. Therefore, the
Committee recommends that:

e the government conducta thorough review of VA's policies concern-
ing reproductive health and seek statutory authority to treat veterans
and their families for service~connected problems. When indicated,
genetic counseling should be provrded either via VA treatment fa-
cilities or referral —to assist veterans and their families who have re-.
productive concerns stemrmng from military service.

e the government continue and mtens1fy efforts to develop stress
reduction programs. for all troops, with special emphasis on de-
ployed troops...

CONCLUSION

Approximately 697,000 men and women answered the call to serve in Opera-
tions Desert Shield/Desert Storm. In many important ways— through medi-
cal care, outreach, and research — the Nation has begun to pay its debt to these
service members. It is essential, now, to move swiftly toward resolving Gulf
War veterans’ principal remaining concerns: How many U.S. troops were
exposed to chemical warfare agenls and to what degree?

A continued and sustained comrrutment to a healthy future for Gulf
War veterans—for all current and future veterans—is a priority for all
Americans. This Final Report represents the Committee’s contribution to
that goal. We have given our full dedication to President Clinton’s charge
and have appreciated the opportunity to serve Gulf War veterans and
their families.
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DOD used two
investigational products
in the Gulf War as
prophylactic measures
agalnst chemical and

biological warfare agents:

pyridostigmine bromide
- -(PB) and botulinum
toxold (BT) vaccine.

vices. The surveillance process shall be specifically configured to as-
sess the effects of deployment on the health of the service member. -

Finally, DOD has informed the Committee that it is completing a revi-
sion of its accession and retention physical standards. New policies and
separation review procedures for members who do not meet physical stan-
dards are under review. Moreover, the frequency of routine physical exam-
inations is now five (rather than four) years, with increased emphasis on
the annual certificate of physical fitness.

Use Of Investigational Products

During Operations Desert Shield/Desert Storm, DOD anticipated the
threat of exposure of U.S. military personnel to chemical and biological
warfare. DOD used two investigational products in the Gulf War as pro-
phylactic measures against chemical and biological warfare agents: pyri-
dostigmine bromide (PB), a drug that is classified as an anticholinesterase

that binds reversibly with acetylcholinesterase, and botulinum toxoid (BT)

vaccine. Anthrax vaccine, an approved (licensed) product, also was used
as a prophylactic measure during the Gulf War.

Since PB and the BT vaccine were investigational product as used in the
Gulf War, DOD could not have administered them under normal circum-
stances without the informed consent of the military personnel who re-
ceived them. The Food and Drug Administration (FDA), however, issued
a new regulation in December 1990 that permitted use of these products
without informed consent under specific military circumstances. Contro-
versy exists about whether creation of a waiver of informed consent mech-
anism for these circumstances and use of these particular products with the

waiver was appropriate from an ethical, regulatory, and military perspec-
tive.

Issuance of the New Rule. An October 30, 1990, letter from the DOD Assis- -

tant Secretary of Defense (Health Affairs) to the Department of Health and
Human Services (DHHS) Assistant Secretary for Health, requested an

amendment to FDA’s informed consent regulations to include a combat

exigency as a circumstance in which medical professionals could deem it
“not feasible” to obtain the informed consent of a person receiving an in-

vestigational drug or vaccine. In response FDA formed a task force of gov- . -
ernment employees that concluded it would be possible to develop a rule |
that would meet DOD’s needs and be protective of the health and welfare -
of military personnel. FDA published an interim final rule on December 21, .. :
1990, that took effect immediately because of the urgency presented in the "

military situation;" the rule was upheld by the courts.

Under the interim rule, DOD initiates the process of obtaining the waiver of
informed consent for a combat exigency by filing a written request with FDA
along with an investigational new drug application (IND), a treatment proto-

col, and evidence that an institutional review board (IRB) has reviewed and
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approved the use of the investigational drug or vaccine without in-
formed consent in the specific circumstances, Subsequently, the Com-
missioner of Food and Drugs may find that informed consent is not fea-
sible (and thus may be waived) only when withholding treatment
would be contrary to the best interests of military personnel and there is
no available satisfactory alternative therapy. The rule stipulates four ad-
ditional, nonexclusive criteria the Commissioner must consider: 1) the
strength of the evidence of the safety and efficacy of the drug (or vac-

cine) for the intended use; 2) the context in which the drug will be ad- .

ministered (e.g., battlefield or hospital); 3) the nature of the disease or
condition for which the preventive or therapeutic treatment is intended;
and 4) the information to be provided to the recipients of the drug con-
cerning its potential risks and benefits.

Implementation of the New Rule. One week after the interim final rule
was issued, DOD requested waivers of informed consent for PB (30 mg
. tablets) and BT vaccine. The request followed months of delibera-
tions —encompassing political, diplomatic, resource, logistical, and ethi-
cal considerations —within DOD, Ultimately, the decisionmaking in-
volved the Secretary of Defense, the Joint Chiefs of Staff, and Central
Command (CentCom) in what has been characterized as an intense
timeframe extending from August through December 1990. After exten-
sive consultation and scientific analysis, the Commissioner of Food and
Drugs approved DOD's waiver requests for BT vaccine and PB on De-
cember 31, 1990, and January 8, 1991, respectively.

Decisions about who would actually receive BT vaccine or take PB

were made by CentCom based on perceived threat and unit locations.

Although FDA issued a waiver of informed consent for PB and BT vac-
cine, CentCom determined that service personnel designated to receive
the BT vaccine should be given a choice as to whether they received the
vaccine. CentCom’s decision was based on concerns about the ethics of

giving investigational vaccines to service personnel and on the insuffi-

ciency of vaccine supplies. The perception about PB appeared to dif-
fer—i.e., even though this drug was investigational for use in theater, it
had been widely used as an approved drug in other populations and,
therefore, absence of informed consent was not a cause for concern.

DOD estimates 150,000 service members received at least one dose of

anthrax vaccine (an approved biologic) between January 23 and Febru-

ary 28,1991. About 8,000 troops received BT vaccine in the same period.
Approximately 250,000 military personnel took at least one dose of PB,
according to DOD estimates.

DOD currently is pursuing approval of BT vaccine and PB. DOD also
has asked FDA to make the interim regulation permanent.

Interim Report 21

About 8,000 troops
recelved BT vaccine.
Approximately 250,000
military personnel took
at least one dose of
PB, according to DOD
estimates. '
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The secrecy of the
vaccination program
complicated
recordkeeping and
created some confusion
and fear among service
members.

Medical Recordkeeping in Theater

During the deployment period for the Gulf War, both active and reserve
personnel who developed medical problems were evaluated, treated and
returned to duty, hospitalized and_fgtumed to duty, or evacuated from the
theater of operations. Interactions Between deployed forces and medical
care providers were recorded in'a paper-based system, and much of this
information was not incorporated in service members’ permanent health
records. This breakdown was particularly common for the recording of im-
munizations given in the theater of operations.

DOD guidelines required field units to maintain rosters of personnel
receiving vaccines that included name, Social Security number, rank, and
unit. In addition, vaccinations could be recorded on PHS-731 (Yellow shot

record) or on SF-601 (Immunization Record).

The secrecy of the vaccination program complicated recordkeeping and
created some confusion and fear among service members. Medical person-
nel in the field received instructions that receiving the shots was classified
“Secret” and that the shots were not to be discussed with anyone. DOD
asserts the secrecy protected troops since it limited Iraq’s knowledge of
U.S. defensive capabilities.

When the vaccinations were recorded in medical records retained by
individual service members, they were encoded to eliminate document
classification problems. Some medical officers have suggested, however,
that field personnel were unprepared to deal with what appeared to be
classified entries in centrally-maintained medical records, presenting a se-
rious obstacle to proper records management.

According to testimony presented to the Committee, in the flurry of person-
nel anxious to come home at the end of the Gulf War, much of the documenta-
tion about vaccinations was lost or destroyed. DOD maintains rosters of a frac-
tion of the service members who received anthrax and BT vaccines; most are
missing. DOD also has reported to the Committee that it is not possible to de-
termine with certainty who actually ingested PB, or in what doses, because
service members were supplied PB for self-administration.

FINDINGS

¢ No uniformity existed among the services in their predeployment
or demobilization policies and procedures at the time of Operation
Desert Shield/ Desert Storm.

e There is little evidence that quality control procedures were em-
ployed to ensure that existing policies were actually carried out
during deployment or demobilization.
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| ¢ DOD’s policies and procedures were not adequate in all cases
to prevent members with preexisting conditions from deploy-
ing or to identify health problems extant at the time of demobi-
lization, and these conditions could have contributed to some
_ current health concerns. " ' :

* FDA and DOD undertook an urgent and orderly course of ac-
tion under the circumstances to devise a means to address the
real threat of chemical and biological warfare in the Gulf War. .

the interim final rule or in devising better long-term methods
for governing military use of drugs, vaccines, devices, and an-
tibiotics intended for chemical and biological warfare defense.

l; * FDA has not been proactive in addressing public comments on

* When a waiver of informed consent is granted, the government
. has a strong obligation to conduct long-term followup of mili-
tary personnel who receive investigational products. '

e DOD did not keep adequate records on who received anthrax
and BT vaccines and PB in the Gulf War theater. There is little
possibility now of developing reliable data about which or how
many persons received those products.

e DOD and VA admit to problems with missing or lost medical
records, but neither system appears to place a priority on cor-
recting these problems.

* DOD’s rationale for the requirement that records of vaccina-
tions be kept secret was not well understood. This requirement
confused and complicated recordkeeping procedures and hin-
dered systematic followup of health issues.

¢ The issue of accurate medical and vaccination records is central

to the concerns of many ill veterans, and the absence of records
_ has been suggested by some as evidence that the government is
, engaging in a cover-up of its own predeployment practices.

RECOMMENDATIONS

e DOD should regularly review and update the policies and pro-

cedures to govern the pre-, during, and postdeployment medi-

) cal assessment of the Ready Reserve to ensure they are current
\ and adequate.

* DOD should establish a quality assurance program to ensure
compliance with pre-, during, and postdeployment medical as-
sessment policies.




24 Presidential Advisory Committee

~ ¢ Prior to any deployment, DOD should undertake a thorough

health assessment of a large sample of troops to enable better post-

deployment medical epidemiology. Medical surveillance should

~ be standardized for a core set of tests across all services and in-
clude timely postdeployment followup.

- o Given that FDA's interim rule is still in ‘effect, DOD should de-
- velop enhanced orientation and training procedures to alert ser-
vice personnel they may be required to take drugs or vaccines not
fully approved by FDA if a conflict presents a serious threat of
chemical and biological warfare.

- o If FDA decides to reissue the interim final rule as final, it should
first issue a Notice of Proposed Rule Making. Among the areas

- that specifically should be revisited are: adequacy of disclosure to
service personnel; adequacy of recordkeeping; long term followup

of individuals who receive investigational products; review by an
IRB outside of DOD; and additional procedures to enhance under-
standing, oversight, and accountability. The Committee, at this

i time, withholds judgment on the adequacy of the current rule.

—+ DOD should assign a high priority to dealing with the problem of

lost or missing medical records. A computerized central database
is important. Specialized databases must be compatible with the
central database. Attention should be directed toward developing
a mechanism for computerizing medical data (including classified
information, if and when it is needed) in the field. DOD and VA
should adopt standardized recordkeeping to ensure continuity.
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TUSKEGEE SYPHILIS STUDY LEGACY COMMITTEE!

In 1932, the United States Public Health Service (USPHS)

initiated the Tuskegee Syphilis Study toidocument the natural
Py .

history of syphilis. The subjects of ;hé investigation were 399
poor black sharecroppers from Macon County, ‘Alabama, with latenﬁ
syphilis and 201 men without the disease wh6 served as controls.
The physicians conducting the Study deceived the men, telling
them they were being treated_for "bad blood".? However, they
del;berately denied treatment to the men with syphilis and went
to extreme lengths to ensure that they Would not receive any
therapy from other sources. In exchange for their participation,
the men received free meals, free medical examinations, and

burial insurance.?3

On 26 July 1972 a front-page headline in the New York Times

read, "Syphilis Victims in U.s. Study Went Untreated for 40

Years."* The accompanying article publicly revealed the details

!  The Committee was established at a meeting at Tuskegee
University, January 18-19, 1996. All communications with the
Committee should be addressed to the Chair of the Committee,
Vanessa Gamble, M.D., PhD, History of Medicine Department, 1300
University Ave., Madison, WI 53706 (608) 262-5319. FAX: (608)
262-2317; email: vngamble@facstaff.wisc.edu. A list of the
Committee members is attached. The Committee wishes to thank
Judith A. Houck for her assistance in the preparation of this
report.

*The term "bad blood" encompassed several conditions including
syphilis, anemia, and fatigue.

3For a complete history see Jones, ﬁames H, Bad Blood: The':

Tugkegee Syphilis Experiment, new and expanded ed., New York: Free .. -

Press, 1993.

‘Jean Heller, "Syphilis Victims in the U.s. Study Went
Untreated for 40 Years," New York Times, 26 July 1972: 1, 8. The
story first broke the previous day in the Washington Star.




of the Tuskegee Syphilis Study - "the longest nontherapeutic
experiment on human beings in medical history"S. 1In the almost
twenty-five years since its disclosure, the Study has moved from - -
a singular historical event to a powerfui:metaphor. It has come -
to symbolize racism in medicine, ethical misconduct in human-
research, paternalism by physicians, and government abuse of.
vulnerable people.

The Tuskegee Syphilis Study continues to cast its long
shadow on the contemporary relationship bétween African Americans: " -
and‘the biomedical community. Several recent articles have: = =iy
argued that the Tuskegee Syphilis Study has predisposed many
African Americans to distrust medical and public health
authorities.® The authors point to the Study as a significant
factor in the low participation of African Americans in clinical
trials and organ donation efforts and in the reluctance of many
black people in seeking routine preventive care. As one AIDS.“'t
educator put it, "so many African American péople that I work .= =
with do not trust hospitals or any of the other community health: . -

care service providers because of that Tuskegee Experiment. It . -

*Jones, Bad Blood, 91.

‘See for example, Asim, Jabari, "Black paranoia far—fetchéd??
Maybe, but understandable," The Phoenix Gazette February 23, :1993:
Op-Ed: Al3; Karkabi, Barbara, "Blacks’' health problems addressed;:

The Houston Chronicle April 10, 1994 Lifestyle: 3; "Knowledg
attitudes and behavior; conspiracy theories about HIV  :put
individuals at risk," AIDS Weekly, November 13, 1995. Co



is like ... if they did it then they will do it again."’

The Tuskegee Syphilis Study Legacy Committee is dedicated to -

preserving the memory of the Study while moving beyond it,
transforming the legacy into renewed effdrts to bridge the chasm - -
between the health conditions of blackland white Americans.” To: -
this end, the Committee is pursuing two inseparable goals:

1) to persuade President Clinton to publicly apologize for past
government wrongdoing to the Study’s living survivors, their
families, and to the Tuskegee community, énd 2) to develop a
strétegy to redress the damages caused by the Study and to
transform its damaging legacy.

In his recent apology for the government’s role in human
radiation experiments (1944-1974), President William J. Clinton
claimed that "the American people ... must be able to rely upon
the United States to keep its word, to tell the truth, and to do
the right thing," and that "when the government does wrong, we
have a moral responsibility to. admit it.w® Presidept Clinton is-
not alone in his belief that an apology for past wrongs is "doing -
the right thing." Recently, the Southern Baptist Church
apologized to all African Ameriéans for its stand on slavery
during the Civil War and the Prime Minister of Japan similarly

apologized to the people of the United States for the attack on

'"Thomas, Stephen B. and Quinn, Sandra‘Crouse "The Tuskegee
Syphilis Study, 1932-1972: Implications for HIV Educatlon and AIDS .
Risk Programs in the Black Communlty,ﬂ Am J of Pub Health 1991;

81l: 1503.

8Pres1dent William J. Cllnton '"In Acceptance of Human
Radiation Final Report," Washington, DC, October 3, 1995.



Pearl Harbor.®

And yet, these apologies do not merely acknowledge
wrongdoing: they act as a first step toward healing the wounds
inflicted. President Clinton, for examﬁie, saw his apology as
"laying the foundation stone for a new‘era“? in trying to |
regain the trust of the country. !

It is within this context of doing the right thing,
redressing past injuries, and regaining trust that the Committee
adamantly believes that a Presidential apélogy to the victims of
Tuskegee is critical to heal the devastating wounds that ‘remain

from this shameful episode in the history of medical research.

1. A Presidential Apology for the Tuskegee Syphilis Study

a) Moral and physical harms to the community of Macon

Countvy

It is clear that the U.S. government sc1ent1sts irreparably
harmed hundreds of socially and economically vulnerable African-
American men in Macon County, their family members, and their
descendants by deliberately deceiving them and withholding from
them state of the art treatment. When the Tuskegee Study began,
the standard therapy for syphilis consisted of painful injections
of arsenical compounds, supplemented by topical applications of

mercury or bismuth ointments. Although this therapy was less

’See for example, Niebuhr, Gustav, "Baptist group votes to
repent stand on slaves," New York Times 21 June, - 1995: A2 and
Watanabe, Teresa and David Holley, "Japan - ‘Premier offers- apology}'
for WWII role," Chlcago Tribune 15 August, 1995: A10

10Cllnton, 3 October, 1995.



effective than penicillin would later prove to be, in the 19308 -
every major textbook on syphilis recommended it for the treatment:
of the disease. After penicillin became available, the |
researchers withheld its use as well. _Pﬁblished medical reportsg
have estimated that between 28 and 100:men died as a result of ¢s
their syphilis.!* Due to a lax study protocol, we cannot be

sure that all the men had latent syphilis. It is therefore
entirely possible that the infected men passed syphilis to their
sexual partners and to their children in utero.!? Thus physical.
harﬁ may not be limited just to the men enrolled in the Study.~

b) No public apology has ever been made

In the aftermath of é Health, Education and Welfare task
force report, a Senate hearing, and an out of court legal
settlement, the U.S. government provided economic compensation
and continues to give free health benefits to the surviving
subjects and their familieé. waever, no public apology has ever
been offered for the moral. wrongdoing that occurred in the name
of government medical_reseérch. No public official has ever
stated clearly to the nation that the Tuskegee Syphilis Study was
morally wrong from its inception, and no public official has ever.
apologized to the survivors and their families. Yet, an apology

is sorely needed. The Committee believes that an apology from

1I1Jones, Bad Blood, 2.. .

_ 2Hammonds, Evelynn M, “"Your silence will not protect you:
Nurse Eunice Rivers and the Tuskegee Syphilis Study," in The Black
Women's Health Book: Speaking.for Ourselves ed. Evelyn C. White,
2nd ed., Seattle: Seal Press, 1994: 323-331.




the President could facilitate the healing of the victims and the
nation.

c) The harmful legacy of the Study

The historical record makes plain fhat African American’s®
distrust of the medical profession predatésjthe revelations ofﬁf'“
the Tuskegee Syphilis Study and involves a ﬁyriad of other social
and political factors. Nevertheless, the Study has become a
powerful symbol for the fear of exploitation in research and the
deprivation of adequate medical care that;is widespread in the ™
African-American community. Recent articles argue that Tuskegee
has created a climate of suspicion that taints the relationship
between many African Americans and the medical profession. The
Tuskegee Study is offered as the reason why few blacks
participate in research trials,®® why the need for transplant
organs by African Americans widely surpasses the supply,®* and
why African Americans often avoid medical treatment.!® It is
also offered as an explanation as to why rumors about genocide
persist in the African-American community, ranging from the
notion that AIDS is a plot to exterminate black people to the

idea that needle exchange programs fuel a drug epidemic that

Gamble, Vanessa, "A Legacy of Distrust: African Americans and
Medical Research," Am J of Preventive Medicine, November/December
1993: 35-38.

4vFear Creates Lack of Donor Organs Among Blacks," Weekend
Edition, National Public Radio, 13 March 1994.

"See for example, Voas, Sharon, "Aging black sick, scared;
past abuses, tradition keep them from clinic," Pittsburgh Post- -
Gazette, August 27, 1995: B1l. :



disproportionately affects black neighborhoods.® For many
African Americans, the fact that the Tuskegee Study occurred at:
all proves that black life is not valued. The Committee believes
that an apology combined with a strategy:for addressing the
damages of the Tuskegee legacy would bégin the process of
regaining the trust of people of color.

d) The _harm done to the community and the Universitv

Because the name of the Study points to Tuskegee Institute
(now Tuskegee University) rather than the:United States Public
Heaith Service, it clouds the funding and responsibility for the
Study. Although facilities and staff of the Tuskegee Institute
were involved, primary direction came from the government under
the auspices of the USPHS. The notoriety of the Study obscures
the achievements of the Tuskegee Institute in improving the
health care of African Americans. These achievements include
initiating the National Negro Health Week, building the John A.
Andréw Hospital, creating the John A. Andrew Clinical Society,

establishing a nurse training school, and organizing a school for

midwives.

Bates, KG, "Is it Genocide?" Essence, September 1990: 76;
Thomas, Stephen, and Quinn, Sandra, "Understanding the Attitudes
of Black Americans," In Stryker, J. and Smith, MD, eds.

Dimensions of HIV Preventions: Needle Exchange, Menlo Park: The
Henry J.. Kaiser Family Foundation; 1993;: 99-128; Kirp, David and
Bayer, Ronald, "Needles and Race," Atlantic. July 1993: 38-42.




The Apology: Context and Opportunity

The Committee urges President Clinton to apologize on behalf
of the American government for the harmé}inflicted at Tuskegee.
The apology should be directed to thosé mosf directly harmed:.tof_ 
the elderly survivors of the Study, to their families, and to the
wider community of Tuskegee and its University. Also included
within the apology should be all people of color whose lives
reverberate with the consequences of the étudy.

: As the highest elected official of the United States, the -
President should offer the apology for the Study which was
conducted under the auspices of the United States government.

The significance of a presidential apology was recognized
reéently when the President apologized to those harmed by Cold
War radiation experiments as a way to regain confidence of the
American people.. In the context of President Clinton’s stated
desire to bridge the racial divide, this apology provides the
opportunity to begin to heal the racial wounds that persist in
this country.

Given the ages of the living participants and the period of
time since the Study was disclosed, we believe that the apology
‘should be offered swiftly. There are only eleven survivors; a
twelfth died as recently as March 3, 199s. We recommend that
the government issue the apology from Tuskegee University,
perhaps lihked with an early meeting of the new National

Bioethics Advisory Commission (NBEAC) . Because the Tuskegee



Study is a starting point for all modern moral reflection on
research ethics, a meeting of the NBEAC at Tuskegee in
conjunction with a presidential apology would be an ideal new

.
£ .

beginning.

2. Transforming the Legacy

Although a public apology is necessary to heal the wounds of
Tuskegee, it alone would not be sufficien; to assure the nation
that research like the Tuskegee Syphilis étudy will not be
dupficated. Despite the significance of a Presidential apology,
it must not be an isolated event. Consequently, the Committee
also recommends the development of a mechanism to move beyond
Tuskegee and to address the effects of its legacy. The Committee
strongly urges the development of a professionally staffed Center
at Tuskegee University, focused on preserving the national memory-:
of the Study and transforming its legacy. |

Regret for past mistakes must be accompanied by a
determination to prevent future wrongs. Until now for black
Americans the legacy of the Tuskegee Syphilis Study has been a
negative one - a symbol of their mistreatment within American
society. The proposed Center could help transform the legacy of
Tuskegee into a positive symbol for all Americans by
demonstrating the importance of acknowledging past wrongs,
rebuilding trust, and practicing ethical research. o

The new Center’s mission would be to preserve the national

memory of the Syphilis Study for public education and scholarly

10



research, and to analyze and disseminate findings on effective

and ethically acceptable ways to address the profound mistrust

that is the tragic and enduring legacy of this Study, especially:
among African Americans and other persodé of color. (See Appendix

1.)

Although the Committee sees the creation of a Center as the '
most valuable attempt to redress the damages of Tuskegee, we
envision several possible concurrent programs. These include:

1) a Minority Health Initiative, similar in scope to

" the newly established Women’s Health Initiative;

2) training programs for health care providers to

better understand the social and cultural issues of

providing health care and of conducting research in

communities of color;

3) a clearinghouse to help investigators conduct -

ethically responsible research.

The Committee recommends that funding for the Center must
combine government and private funding. The announcement of a
federal challenge grant would be very useful as a catalysﬁ for
future fundraising efforts.

It is undeniable that the Tuskegee Syphilis Study has
adversely affected the attitudes that many African Americans hold
toward the biomedical community and the United States government. -
But despite the long shadow that it casts, we now have an
opportunity to challenge this legacy and create a more beneficial

one.

11



APPENDIX 1

Possible functions for a Tuskegee researéh center:
a) to create and maintain a public museum in Tuskegee,;j_ ﬁﬁﬂﬁ
Alabama, to preserve the memory of Ehe Study.and to pro&ideﬁfy
a focal point for efforts to tranéform_its negative légéCY};i}
b) to provide a place for scholars to examine the ethiéélj%ﬁé
legal, and social significance of the Study and other iésuesﬁ
in bioethics;
¢) to conduct public education on thé Study and its legacyfj~-
in schools, community organizations, and medical .
institutions;
d) to aid in the production of audiovisual aids for public
education that will place the Study within its broadest
social and historical context and provide suggestions for
transforming its past legacy;
e) to assure the rigorbﬁs preservation of presenﬁl?
endangered documents and other records to further encourage
studies of race, ethnicity, and medicine; |
f) to offer support for medical researchers seeking wayé to
conduct research in diverse populations that is both .gf'

scientifically sound and ethically responsible.

12
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TUSKEGEE SYPHILIS STUDY LEGACYlCOMMiTTEE

Ms. Myrtle Adams S
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Ms. Patricia Clay S
Administrator, Macon County Health Care Authority
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Dr. James A. Ferguson

Dean, School of Veterinary Medicine
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Tuskegee University
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Dr. John C. Fletcher, co-chair

Director, Center for Biomedical Ethics
Cornfield Professor of Religious Studies
University of Virginia
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Charlottesville, VA 22908

Dr. Vanessa Northington Gamble, chair - Rt
Associate Professor of History of Medicine and Family Medicine.
University of Wisconsin Medical School

1300 University Ave.
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Dr. Lee Green
Assistant Professor
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Scott Watlsten -10/15/95-

RETURNS TO RESEARCH AND DEVELOPMIENT

Increasing the productivity of the American workforee is the key to higher living
standards and stronger cconomic growth. Over the past two decades, the rate of increase
in productivity -- output per worker hour -- has been far lower than i the previous
decade. There is a general consensus that a principal reason for the productivity
slowdown is a slowdown in the pace of technological change -- the flow of new
tnovations that enable the economy to produce more with less. Though the reasons for
this stowdowa are not fully understood, we do know this: investments in research and
development (R&D) have large payoffs.

R&D yields new products, improving the quality of life, and new processes,
enabling American firms to reduce costs of production and become more competitive.
Indeed, investments in R&D are estimated to account for half or more of the increase in
output per person.' And increases in productivity are essential if we are to continue to
have increases in living standards.

The Federal role in the promotion of science and technology was recognized in the
Constitution, which gave Congress the right to grant patents to “promote the progress of
science. . . " However, the Founding Fathers could hardly have anticipated the
transformations in our economy that were to come in the following two centuries! Today,
technological advances most often occur not so much by individual inventors like
Benjamin Franklin, but in large research laboratories, often employing thousands of
individuals. The Federal government spends billions of dollars on research. And these
dollars yield high returns.

This paper documents the high returns to R&D investments and addresses the role
for government involvement. First, however, it is important to examine the amount of
U.S. expenditures on R&D, how they have been changing over time, and how they
compare with other countries. '

U.S. INVESTMENTS IN R&D

The United States leads the world in absolute spending on R&D (see Chart 1).

This finding is not surprising, given that the U S. economy is by far the largest in the
world.

Chart 1

Federal R&D investments arc obviously critical in the pursuit of many national objectives, such as
defense and the education of scientists and engineers. However, this paper will focus cxclusively on
cconomic returns.

Griliches, Zvi. “The Search for R&D Spillovers.” Scandinavian Journal of Economics. Vol 94,
supplement, pp. 29 - 47. 1992
* Data for Charts 1 through 5 and Table I, unless otherwise noted, are from National Science Foundation.
National Patterns of R&D Resources: An SRS Special Report. NSF 95-304. 1995,
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1992 Toud Nxneaditures on R&D
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A better comparison is R&D expenditures as a percentage of GDP, in order to account
for differences in the size of economies. Using this comparison, the United States is just
behind Japan and slightly ahead of (unified) Germany and France (see Chart 2).

Chart 2
¢ 1992 Total R&D Expenditures
as a Percentage of GDP

U.S. Japan Germany France

But this does not really tell the whole story. We must look not only at how much we
spend, but on what we spend it. Aggregate R&D expenditures can be broken down into
defense and non-defense R&D expenditures. The United States falls behind Germany,
even further behind Japan, and remains just ahead of France in terms of non-defense R&D
expenditures (see Chart 3).

Chart 3
1992 Non-Defense R&D Expenditures
as a Percentage of GDP
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Us. Japan Germany France

As seen in Chart 4, the United States consistently has been behind in this measure over the
past two decades.

Chart 4
Non-Defense R&D Expenditures as a Percentage of GDP
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Although total expenditures on non-defense R&D have remained relatively
constant as a share of GDP in the last ten years (at a level well below those of Germany

and Japan), Federal expenditures on non-defense R&D in the United States actually have
fallen as a percentage of GDP over the last three decades (see Chart 5).°

Chart 5
Federal R&D Spending as a Percentage of GDP

Defense and non-defense expenditures: 1961 - 1979 Office of Mana

gement and Budget: “Budget of
the United States Government: Historical Tables.’

" Fiscal Year 1996; 1979 - 1994: NSF, 1995: GDP
figures from Council of Economic Adviscrs, “Economic Report of the President.” 1995,
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In the United States in 1994, the Federal government provided approximately 36
percent of ali R&D funds and industry provided about 59 percent, with the balance
comprised of funds from universities and colleges and other non-profit organizations.*
Industry primarily funds product-related applied research and development, as these areas
are most likely to yield immediate payoffs. Government funds most basic research, since
the results of this type of research are the most uncertain and applications may not be

realized for quite some time. Table 1 details the breakdown of support for different types
of research.

While the rationale for the preeminent position of government in basic research are
set forth in the next section, the conscquences are clear: cutbacks in Federal funding will
translate directly into cutbacks in basic research. Basic research is the basis of future
innovations. That quantum theory would lead to today’s electronics or lasers, or that
investigations of DNA structures to genetic engineering and an emerging biotechnology

industry could not have been anticipated. These advances built upon the steady progress
of fundamental science.

Thus, reduced investments in basic research today will translate into fewer
tnnovations in the future. To be sure, we cannot tell if a researcher who was not be
funded might have discovered a cure for AIDS, or developed an idea that led to a
breakthrough in plant productivity, or would have formed the basis of an enormous
increase in energy cfficiency, but we do know this: with less investment in R&D, there

will be fewer breakthroughs, the pace of science will slow, and long-term growth will be
slower than it otherwise would have been.

National Scicnce Foundation. 1995,
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Table 1

Sources of Funds for R&D in 1994

AllRen | Basie Applied Development
escarch  Rescarch
$ billions  percens percent
Federal Government 62.20 36 58 35 29
Industry ' 102.03 59 26 58 - 70
Universitics and Collcges 3.50 3 10 4 *
Non-Profits 3.00 2 5 2 *
TOTAL 172.55 100 100 100 100

* less than onc percent

Current Congressional proposals would cut Federal R&D expenditures. The
impacts of reduced Federal R&D spending would not be trivial. A 1986 study confirmed
that increased investment in R&D leads to greater productivity and output. The study
concluded that the slowdown in the growth of R&D in the mid-1970s may have been
extremely costly to the economy in terms of lost opportunities.®

Today, we face not just the possibility of a slowdown in the growth of Federal
R&D expenditures, but that of unprecedented cuts from existing levels. The American
Association for the Advancement of Science estimates a cut‘of about 30 percent in Federal
support of R&D by the year 2002 if the Congressional budget resolution were to become
areality. Chart 6 below details the estimated results of the Congressional plan.

Chart 6
Projected Congressional Non-Defense R&D Allocations 1990 - 2002
(billions of 1987 dollars)’

> NSF. 1995.

Griliches, Zvi. “Productivity, R&D, and Basic Research at the Firm Level in the 1970s.” American
Economic Review. Vol 76, No 1. March, 1986. pp. 141 - 154, '
" 1990 - 1995 are actual expenditures, 1996 - 2002 arc cstimated results of Congressional proposals;

deflators 1994 - 2000 arc cstimates from OMB, Analytical Perspectives: Budget of the Unitcd States
Government. FY 1996.
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By contrast, the Japanese government recently announced plans to double its R&D
spending by the year 2000. Chart 7 highlights the effect of Congress’ plan and the
Japanese plan: by 1997 Japan will overtake the United Stated in government support of
non-defense R&D -- and in total dollars, not just as a share of GDP.

. Chart 7
; Estimated U.S. and Japanese Governmental Expenditures on
Non-Defense R&D
(in billions of 1987 dollars)
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THE ROLE OF GOVERNMENT INVESTMENTS IN R&D°®

* The Federal government has a long history of involvement in science and technology. For cxample, in

1842 the government appropriated $30,000 for Samuel Morse to build a telegraph line from Washington
to Baltimore to demonstrate the feasibility of his new technology. The Second World War brought great
technological advancciments from government rescarch, all in the name of the war cfforts. Many of those
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Investments in R&D pay oft in many Ly wavs: through the devising of more
ciitcient ways Lo produce existing goods and services, the discovery of entirely new
products and processes, the increase in our browlcdee base, and the education of world
class scientists and engineers. Constder, for cxample. the production of automobiles.
Because of technological advances, cars are produced much more efficiently today than
they were 30 years ago. New technology also makes today’s cars vastly superior to those
produced 30 years ago.

Why does the government need to invest in R&D? The private sector on its
own will not commit the level of resources to R&D that is best for society or even for the
individual firms. A firm bases its investment expenditures, including those on R&D, on
how large is the expected return on that investment to that firm. Because firms realize
only a portion of the total returns to an investment in R&D, they will not 1nvest enough
~ from a societal standpoint. R&D is a unique input in the production process.” Its results
can spread quickly throughout the economy, with applications far beyond those imagined
by the original researcher -- the so-called “spillover” effect. Spillovers mean that an
individual firm or innovator will realize only a fraction of the total returns to an
innovation; that is, the innovation yields benefits to others for which the original
researcher is not fully compensated.

&
v

technological accomplishments had applications in civilian life, as well. President Franklin Roosevelt
recognized the potential of the R&D machine that had been built up during the war, and requested that
Vannevar Bush, director of the wartime Office of Scicntific Rescarch and Development, devise plans on
how to use the wartime expericnce in peacetime.

In response to President Roosevelt’s request, Bush authored Science: The Endless Frontier in
1945, which became the guiding document for much of U.S. postwar science policy. But much of postwar
scicntific research was driven by cold war concerns. In this post-cold war era, we must examine Federal

support for R&D to ensure that cuts do not have an inadvertent, but long-lasting detrimental impact on the
American cconomy.

? The chain from idca to usable product or process can be long. R&D is comprised, most generally, of

basic rescarch, applicd research, and development. The National Science Foundation (Science and

Enginccring Indicators, 1993) as follows:

« Basic Rescarch: The objective of basic rescarch is to gain more complete knowledge or
understanding of the subject under study, without specific applications in mind. In industry, basic
rescarch is defined as research that advances scientific knowledge but does not have specific
immediate commercial objectives, although it may be in ficlds of present or potential commercial
interests.

»  Applicd Research: Applicd research is aimed at gaining knowledge or understanding to determine
the means by which a specific, recognized need may be met. In industry, applied rescarch includes
investigations oricnted to discovering new scicatific knowledge that has specific commercial
objectives with respect to products, processes, or scrvices.

¢ Development: Developnicnt is the systematic use of the knowledge or understanding gained from
rescarch dirccted toward the production of uscful materials, devices, systems, or methods, including
the design and development of prototypes and processes.
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Examples abound. Lascrs and transistors are now a part ot everyday liic. The
inventors of the laszr probably had no idea that it would eventually be used for removing
cataracts or for playing music in a compact disc player. Likewisz, the American physicists
who invented the transistor at Beli labs in 1948 could not have imagined that their
iventien vould be used today in radios, computers, spaceflight and guided missiles, and
countiess other clectronic devices. In both cases, even if the inventors” maginations did
reach stich heights, today they receive no additional monetary benefit for the further huge
advantages that sociely reaps from their insights.

Sometimes the spillovers are far more subtle. The discovery of nylon showed that
it was possible to create man-made fibers with remarkable properties--and this knowledge
affected the dircction of research efforts applied by thousands of other researchers.

‘ The consequences of the presence of important spillovers is that private firms will
not invest in enough R&D from a national perspective. This point is not merely
theoretical: many studies have demonstrated that investments in R&D yield high returns
to investors and even higher returns to society. One recent review of econometric studies
concluded that the average private rate of return to an innovation seems to be between 20
and 30 percent, while the social rate of return is closer to 50 percent.'™'" An earlier,
extensive, case-study approach found that the median private return to the innovations
studied was 25 percent while the median social rate of return was 56 percent.'> While
estilnates of the rates of return are just that -- estimates -- a wealth of studies over the past
two decades have confirmed these high private returns and even higher social returns.”

In addition, some firms -- especially small ones that lack funds -- may not invest
enough in R&D even from their own perspective. To make R&D investments, a firm may

10

Nadiri, Ishaq. “Innovations and Technological Spillovers.” NBER Working Paper Series. Working

Paper No. 4423, August, 1993. '

"' Rates of return can be estimated by computing the benefits (including discounted future bencfits) and

the costs of the innovation.

‘2 Mansficld, Edwin, J. Rapoport, A. Romeo, S. Wagner, and G. Beardsley. “Social and Private Rates of

Return from Industrial Innovations.” Quarterly Journal of Economics. Vol 77, pp 221 - 240. 1977,

'3 Sec, for example, the following studics in addition to those already cited:

. Terleckyj, N. “Effects of R&D on the Productivity Growth of Industrics: An Exploratory Study.”
National Planning Association. Washington, DC. 1974.

Sveikauskas, L. “Technology Inputs and Multifactor Productivity Growth.” Revicw of Economics
and Stalistics. Vol 63, pp. 275 - 282. 1981.

. Goto, A. and K. Suzuki. “R&D Capital, Rate of Return on R&D Investment and Spillover of R&D in
Japancse Manufacturing Industrics.” Revicw of Economics and Statistics. Vol 71, pp. 355 - 564.
1989.

Bernstein, Jefrey and M. Ishaq Nadiri. “Interindustry Spillovers, Rates of Retwurn, and Production in
High-Tech Industrics.” American Economic Review: Papers and Proceedings. Vol 78, pp. 429 -
434. 1988,

Scherer, Frederick. “Using Linked Patent and R&D Data to Mcasure Interindustry Technology
Flows.” in R&D, Patents, and Productivily, Z. Griliches (cd.). University of Chicago Press, pp 417-
464. 1984,

Bernstein, JelTrey and M. Ishaq Nadiri. “Product Demand, Cost of Production, Spillovers, and the
Social Rate of Return to R&D.” NBER Working Paper No. 3625. 1991
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need to 9o to capital markets for iunding, and to provide these funds, financiers must have
suflicient information to be able to assess the risks of the investments. Firms may not
wani to provide this information for fear of losing future private gains if somebody else
were to use that information. Thus, the firm must cither pay highor interest rates for loans
Or use s own {unds to pay for the research. In fact, evidencs suvgests that small firms’
mvesiiients in Ré&i are limited by their internal cash-flow. ™

YWihat is the Federal government’s role? Because firms will underinvest in
R&D, there 1s an important role for the Federal government. The fact that there is a
government role in promoting science and technology has been long-recognized. The
carliest and most widely used government incentive for encouraging innovation is granting
patents, which essentially gives an innovator temporary monopoly rights on a new product
or process. Thomas Jefferson recognized that “in the arts, and especially the mechanical
arts, many ingenious improvements are made in consequence of the patent-right giving
exclusive use of them for fourteen years.” Indeed, the recognition that innovation must be
encouraged is enshrined in the Constitution, which gives Congress the right to grant -
patents “to promote the progress of science and the useful arts, by securing limited times
to authors and inventors the exclusive right to their respective writings and discoveries.”

While important, patents alone are not a solution to the underinvestment problem.
Even with strong patent protection, inventors capture only a small fraction of the benefits
to sdciety which accrue from fheir innovations, so that there will still be a problem of
underinvestment. This is particularly important for basic research and other research with
large spillovers and for research that yields results only far in the future or which is
extremely risky.

What should the Federal government do? Most people recognize the need for
government funding of basic, or fundamental, research. Indeed, as shown earlier in Table
1, the Federal government funds close to 60 percent of all basic research. The current
debate focuses on the role of Federal investments in R&D as it gets closer to the
marketplace. It is worthwhile to review the rationale for government support of basic
research and discuss the issue of where in the “development pipeline” government’s
involvement in R&D should end. |

Basic research is, by definition, not directed at solving an immediate problem or at
inventing a particular product. Returns from investments in basic research may be many
years away, and may not have applications bearing any similarity to what the researcher
originally thought. For these reasons, firms may be reluctant to invest in basic research,
implying that underinvestment is most likely to occur in bastc rescarch

Basic research ultimately can yield the highest returns of all to society. For
example, two physicists in 1946 discovered nuclear magnetic resonance as the result of
basic research. While they had no idea how this knowledge would eventually be used,

' Himmelberg, Charles and Bruce Petersen. “R&D and Internal Finance. A Panel Study of Small

Firms in High-Tech Industrics.” Review of Econotmics and Statistics. Vol 76, Issue 1. 1994 pp. 38 - 51,
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others soon realized the potential applications of this knowledge. Today, most major
hospitals have magunetic resonance imaeing (MRI) machines for use in noninvasive
scanning of patient’s internal organs  The MRI is a direct outgrowth of basic rescarch
wadig (o the nuclear magnetic resonancs discovery. '

Universities and colicges comprise the largest single group of performers of basic
research, accounting for approximately 45 percent of all basic research in 1994, " This
rescarch is funded primarily by the Federal government. Universities and colleges create

“knowiedge for knowledge's sake,” help develop an educated population, and train the
scientific and engineering workforce. However, academic research itself also plays a
crucial role in industrial innovation.

Measuring academic research as an input into innovation is exceedingly difficult;
however, one researcher recently undertook just that task.'® A study involving 76 major
firms representing one-third of all output in seven industries revealed that these firms
could not have developed approximately 11 percent of their new products and about 9
percent of their new processes without academic research conducted in the previous 15

years. Further, the study estimated the median social rate of return to academic research
to be 28 percent.

While the “28 percent” figure is clearly a rough estimate, it shows that the returns
to academic research are high. Moreover, this estimate is likely to be too low for two
reasons. First, the study used academic research done only in the 15 years prior to the
innovation -- much academic research may not be used in industrial innovations until more
than 15 years after the initial discovery or publication, or may continue to be used for
many years thereafter. Second, the study examined only seven industries. The academic
research useful for innovations in these industries likely was useful in other industries, as
well. Clearly, investing in academic research is another area with high payoffs.

Government support for academic research is crucial. In 1994, the Federal
government funded 60 percent of all R&D at universities and colleges.'” Moreover, many
studies have shown a strong correlation between decreases in graduate fellowship support
and a drop in the number of Americans pursuing graduate studies in science and

engineering, and an increase in the proportlon of forelgn nationals entering engineering
faculties at U.S. research universities.'

1Y - I - - .
Universitics and colleges actually performed closc to 35 perceat of all basic rescarch when one

inctudes work done at Federally-funded rescarch and development centers located at universities and
collcges.

'® Mansficld, Edwin. “Academic Research and Industrial [nnovation.” Research Policy. Vol. 20 1991.
pp. 1-12.

" NSF, 1994. Table B-2. This cstimate docs not include {funding for FFederally Funded Rescarch and
Dcvelopment Centers (FFRDCs) located at universitics and colleges. Including FFRDCs brings Federal
support to almost 70 percent of all R&D donce at universitics and colleges.

" Mowery, David and Nathanicl Roscnberg. Technology and the Pursuit of Economic Growth.
Cambridge University Press. 1989, p. 152
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The government’s role should not end at funding basic research, however. While
government should not be involved in deciding what is commercializable, some R&D,
called “precommercial,” has the potential to yield a useful nevw product or process but is
still too far from commercialization, and thus too risky, for a single firm to pursue.
Underinvestment is fziy o be particularly severe in those cases where there is the

potential of signiiicant spillovers to other applications. Governmeni can help by absorbing: - -

some of the risk of such precommercial research. These arguments become particularly
compelling when industry is forced to take a short-term view on their own R&D
investineids. Any government involvement must, however, substantially involve the
private sector since government is unlikely to anticipate market outcomes correctly.

Returns to government R&D investments: It is difficult to measure the returns
to publicly-funded R&D, primarily because such a large percentage of Federal R&D =~
support traditionally has been defense-related."” The real impact of government-funded
R&D is not the returns to the individual involved in the research, but the returns to
society. Measuring such returns is not a simple task, since the results of public R&D.
weave their way through the economy in countless directions. Researchers have noted
that because of such spillovers, one must examine Federal research on a case-by-case
basis.”® Because the Federal government can engage in high-risk, potentially high-payoff
R&D, some government programs will be failures. However, other programs will be
spectacularly successful, yielding enormous social returns.*

R _

The aircraft industry is a prime example. The development of the United States
aerospace industry was largely government-funded. As late as 1986, close to 80 percent
of all R&D in this industry was Federally-supported.” Today this industry is a large
employer and one of the largest exporters in the nation.”

Other examples include:

' In 1987, for example, about 70 percent of all Federal research was defensc-oriented. Products

resuiting from defense R&D generally are purchased by the government and are not subject to a market
test. Probably for this reason, studies have found private returns to publicly-funded R&D to be close to
zero (Hall, Bronwyn. “The Privatc and Social Returns to Research and Development: What Have We
Learned.” June, 1993). Interestingly, however, one study of manufactluring firms found that incrcased
government (unding for applicd rescarch is correlated with increased productivity (Mansficld, Edwin.
“Basic Rescarch and Productivity Increase in Manufacturing.” American Economic Review. Vol 70, No
5. December, 1980. pp 863-873). The unique feature of this study is that because it was not actually
focused on government (unding, the results were based on firms not necessarily involved in defense
contracting. .

20 Bartelsman, Eric. “Federally Sponsored R&D and Productivity Growth.” Finance and Economics
Discussion Serics, No 121, Federal Reserve Board, Washington, DC. April, 1990.

?' Some programs that do not meet their specified goal may ofTicially be classificd as failures. However,
cven some “fatled” projects can yicld enormous positive spillovers.

2 Mowery, David and Nathan Roscnberg. Technology and the Pursuit of Economic Growth. Cambridge
University Press. 1989

2 In 1994 the industry ciployed about 480,000 people. From 1990 to 1994, exports averaged over $30
billion per year.
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o ne discovery of DNA. A small Federal erant in the carly 1950s allowed a
microbiologist to study genctic exchange in bacteria. Although many observers were
skeptical, this work helped pave the way for the discovery of DNA -- perhaps the most
inortant discovery of the century.

“he atomice clock and the Global Positioning Satelhite (GPS) system. Super-
precise atomic clocks were invented to help answer fundamental questions about the
nature of the universe. However, a practical application for the atomic clock emerged.
e GPS s a system of 24 satellites that depend on computer chips, miniaturized radio
receivers, and atomic clocks. GPS, initially developed by the U.S. Air Force for
mlitary navigation, allows users to determine their location and altitude anywhere on
carth to within 30 feet. Now GPS is also used for many civilian applications, including
coastal navigation, emergency rescue, and the tracking of commercial vehicles. Over
160 manufacturers are developing GPS-based systems for an emerging multi-billion
dollar industry.

o The Hubble Space Telescope and cancer detection. The Hubble Space Telescope
was designed to gather more detailed information about the universe than is possible
from ground-based telescopes. It turned out to have another use, as well. The image-
nrocessing software NASA developed to reconstruct and filter images can be applied
ic a digitized mammogram, and likely will be useful in identifying suspicious areas
indicative of breast cancer.

¢ The Internet and the Information Superhighway. The Internet was originally a
government-sponsored computer network designed to connect researchers. Today, it
ts the backbone of what is commonly referred to as “the information superhighway.”
Nobody knows exactly how the Internet will develop, but it is an increasingly active
arca, with more and more business involvement.

Results and spillovers from specific Federally-funded projects do not, however, exhaust
the unpacts of Federal funding. Federal funds have an additional benefit in that they
sumulaté private R&D expenditures.

Federal R&D expenditures stimulate additional private R&D expenditures.
Many studies demonstrate that Federal spending on R&D stimulates additional private
spending on R&D.* This complementarity holds up in basic, as well as applied,
rescarch.” In other words, an additional dollar of Federal R&D expenditures adds more
than a dollar of R&D investment to the economy.

A}

Levy, David and Nestor Terleckyj. “Effects of Government R&D on Private R&D Investment and
Productivity: A Macrocconomic Analysis.” The Bell Journal of Economics. Vol 14, No. 2. Autumn,
1983 pp. 551 - 561,

** Robson, Martin, “Federal Funding and the Level of Private 2xpenditure on Basic Rescarch.”
Southern Economic Journal. Vol 60, No 1. July, 1993 pp. 63 - 71
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slementarity also implies that if the Federal government cuts

ate sector will cut R&D expenditures, as well. Chart 8 (below)

R&D expenditures, the jiiv

shows a clear corrclaticrn {uiveen changes in Federal R&D expenditures and changes in
private R&D expendituras omies vear later,

Chart §
Percent Uhanges in Federal R&D Expenditures and
Private R&D Expenditures One Year Later®®

Private R&D, one year later

Federal R&D

1961
1963
1965
1967
1971
1973
1975
1977
1979
1981
1983
1985
1987
1989
1991

This correlation means that if Federal R&D support is cut, the nation is likely to
lose future rewards not only from the F ederally-supported R&D that will not be
undertaken, but also from the industrial R&D that will not be done as the private sector
scales back in response to Federal cuts,

CONCLUSION

Continued advances in R&D and technology are crucial to ensuring and increasing
economic growth. Many studies have shown that while returns to a firm from investing in
R&D arehigh, returns to society are cven higher as new ideas are applied to areas far
beyond what the innovator initially imagined. However, such spillovers imply that private
firms will not invest in enough R&D from a national perspective. The Federal government
can step in to fill the gap between the private level of R&D investment and the level and
types of R&D investinent that is best from the nation’s perspective. Moreover, the nation
benefits not just from the results of Federally-sponsored projects, but also because Federal
R&D expenditures scem to stimulate additional private R&D expenditures.

Cutting Federal R&D expenditures conflicts with t
growth and prosperity. Less R&D will lead to lower prod
growth, and thus a lower standard of living for

he goal of increasing economic
uctivity, lower economic
all Americans.

26

Hill, Christopher. “Privatc Funds are Unlikely to Replace Cuts in Public Funds for R&D ia the U.S.”

Mimeo. June 19, 1995
Data from NSF. “Nationa! Patierns of R&D Resources: 1992, NSF 92-330. October, 1992,
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THE WHITE HOUSE

Office of the Press Secretary

FOR IMMEDIATE RELEASE Contact: (202) 395-5084
November 1, 1995

CEA REPORT CONFIRMS HIGH PAYOFF OF R&D INVESTMENTS

The President's Council of Economic Advisers (CEA), in a report released today, confirmed one of
the basic tenets of the President's economic and national security strategy: Investments in research and
development yield high retums to the economy and need to be protected from severe budget cuts.

The CEA report is an analysis of economic research on the societal benefits of federal spending on
research and development (R&D). The report, "Supporting Research and Development to Promote
Economic Growth: The Federal Government's Role," stresses that every federal dollar spent on R&D adds
more than a dollar of R&D to the economy and brings social rates of return near 50 percent.

"Investments in research and development are the key to increasing productivity, accounting for half
or more df the growth in output per person”
in recent U.S. history, the report notes. “Successful R&D investments --
from the jet engine to transistors to lasers -- can and have changed the whole
economy."”

Moreover, it explains, "maintaining or increasing this country's R&D effort is essential if we are to
increase the rate of productivity growth and improve American ljving standards.” Continued R&D
investments "will provide the basis of the America of the twenty-first century,” the report concludes.

In releasing the report, CEA Chairman Joseph Stiglitz explained that deficit reduction is a means to
an end goal of economic prosperity. "Cutting investments in R&D run counter to that end goal; without
protecting key investments you may end up with a balanced budget but slower economic growth," he said.

The long history of government support of research is threatened by Congressional proposals to
slash research funding by roughly 30 percent by the year 2002, the CEA says. At the same time, it wams,
Japan expects to double its R&D spending by the year 2000. Under this scenario, by 1997 Japan -- for the
first time in history -- will be spending more in absolute dollars on non- defense R&D than the United States.

The report also notes that federal investments stimulate private R&D expenditures, and that cuts in
federal research will mean declines in private- sector R&D as well. Industrial spending on R&D already is
on the decline, it says, and even under the best of circumstances, market forces alone would be insufficient
to provide adequate investment in R&D.

The report is available from the Council of Economic Advisors at the telephone number above. [t
will soon be available on the World Wide Web via the Internet at http://www.whitehouse.gov.
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SUPPORTING RESEARCH AND DEVELOPMENT
TO PROMOTE ECONOMIC GROWTH:
THE FEDERAL GOVERNMENT’S ROLE

October 1995

A Report Prepared by
The Council of Economic Advisers

* Federal research and development investments are obviously critical in the pursuit of mamy national
objectives, such as defense, health, and the education of scientists and engineers. However, this paper
focuses exclusively on economic returns.



EXECUTIVE SUMMARY

Increasing the productivity of the American workforce is the key to higher living standards
and stronger economic growth in the future. Investments in research and development (R&D)
are the key to increasing productivity, accounting for half or more of the growth in output per
person, and to the creation of new products and processes.

Investments in R&D have high rates of return. The social rates of return, which may be close
to SO percent, exceed the high private rates of returns, of 20 to 30 percent, by a considerable
amount because of the “spillovers" — benefits that accrue in applications far beyond those
imagined by the original researcher. Because innovators realize only a fraction of the total
return to an innovation, there will be an underinvestment in R&D.

There has been a long record of successful government support for R&D, from its support of
Samuel Morse's original telegraph line from Washington to Baltimore in 1842 to demonstrate
the feasibility of his new technology, to the support of agricultural research, beginning with
the 1862 Morrill Act establishing the land-grant colleges, to the development in more recent
years of the Internet, the Global Positioning Satellite (GPS) system, and support of the basic

rescarch leading to the discovery of DNA. Examples of successful Federal R&D investments
abound.

Federal R&D expenditures stimulate additional private R&D expenditures. An additional
dollar of Federal R&D adds more than a dollar of R&D to the economy, as the private sector
expands its R&D effort. Accordingly, a cut in Federal R&D expenditures is likely to cause
the private sector to cut back as well.

The Congressional budget resolution would cut Federal R&D expenditures by about 30
percent by the year 2002. The Japanese government, by contrast, recently announced plans to
double its R&D spending by the year 2000. While non-defense R&D expenditures in the
United States, as a percentage of GDP, are already smaller than in Japan, as a result of the
American decreases and the Japanese increases, the Japanese government will actually spend
more, in total dollars, than the American government on non-defense R&D by 1997.

Current debates not only focus on the level of support for R&D, but also on the composition.
Increased living standards and faster productivity depends on increased support for civilian
and dual-use research (that is, research that has both direct military and civilian applications),
not just support of "star wars" and other military research. Opponents of government support
for pre-commercial technological development erroneously characterize government efforts as
“picking winners," interfering with what would otherwise be efficient market allocations, and
try to draw a clear line between basic and generic research (which all agree government
should support) and applied research. In reality, there is a continuum, with many applied
rescarch projects yielding significant spillovers, so that absent some government support,
there may be marked underinvestment. Government can aid the development of such
potentially high-payoff pre-commercial R&D with large spillovers, but must involve the
private sector in such efforts. These government investments can yield high returns.



INTRODUCTION

Increasing the productivity of the American workforce is the key to higher living
standards and stronger economic growth in the fiture. Evidence indicates that
investments in research and development (R&D) have large payoffs in terms of growth.
R&D yields new products, improving the quality of life, and new processes, enabling
American firms to reduce costs of production and become more competitive. Indeed,
mvestments in R&D are estimated to account for half or more of the increase in output per
persorL " Maintaining or increasing this country's R&D effort is essential if we are to
increase the rate of productivity growth and improve American living standards.?

The largest part of R&D in the United States is funded by private industry. Small
entrepreneurs see an opportunity, raise funds any way they can, and take their chances on
. an innovative idea. Large companies spend billions on R&D labs to develop a stream of
new products and processes. Private companies know the markets they serve and the
workers who must produce the products. Risking their own funds gives them a strong
incentive to avoid costly failures.

Since the founding of this country, the Federal government has had an important
role in the promotion of science and technology. Indeed, the Constitution gave Congress
the right to grant patents to “promote the progress of science. . . .” But in today's
complex and competitive world economy, promoting the progress of science goes beyond
simply the granting of patents. First, successful R&D in private companies depends upon
the flow of new 1deas and trained people stemming from basic research and pre-

‘commercial R&D.® Federal support for these activities is vital.* Second, the Federal
government sponsors much applied research to improve its own capabilities in such areas
as national security, health, and transportation. The government can then help transfer
technologies developed for its own use to the private sector.

This paper describes U.S. expenditures on R&D, how they have been changing

- over time, and how they compare with other countries. It then examines the rationale and
role for government involvement in R&D and documents the high returns to R&D
investments. Finally, it projects the resuits of the Congressional budget resolution on
R&D expenditures and contrasts that projection with Japanese plans.

! Griliches, Zvi. “The Search for R&D Spillovers.” Scandinavian Journal of Economics. Vol. 94,
supplement, pp. 29 - 47. 1992.

? Baily, MN. and A Chakrabarti, Innovation and the Productivity Crisis, Brookings Institution,
Washington, DC.1988.

? Pre-commercial R&D may be loosely defined as R&D that is close to yielding a new product or process,
but is still far enough away from commercialization to require a firm to take on substantial risk in pushing
it towards the market, and may be such that the social returns to the investment will be much higher than
the private returns.

* Industry also relics on the government to support the technical infrastructure - for example, standards
for weights and measures. Rescarch in this area is essential for advancing commerce and trade.
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But this' does not really tell the whole story. We must look not only at how much we
spend, but also at what we spend it on. Aggregate R&D expenditures can be broken
down into defense and non-defense R&D expenditures. The United States falls behind
Germany, even further behind Japan, and remains just ahead of France in terms of non-
defense R&D expenditures (see Chart 3).

Chart 3
1992 Non-Defense R&D Expenditures
as a Percentage of GDP

4 Us. Japen Germany France

As seen in Chart 4, the United States consistently has lagged behind in this measure over
the past two decades. '

Chart 4

Non-Defense R&D Expenditures as a Percentage of GDP
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Although total expenditures on non-defense R&D have remained relatively
constant as a share of GDP in the last 10 years (at a level well below those of Germany
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Table 1
Sources of Funds for R&D in 1994°

AllR&D Basic Applied Development
Research  Research B
$ billions  percent percent
Federal Government 62.2 36 58 35 29
Industry 102.1 59 26 58 70
Universities and Colleges 53 3 10 4 *
Noa-Profits 3.0 2 S 2 .
TOTAL 172.6 100 100 100 100
® less than one percent

~ THE ROLE OF GOVERNMENT INVESTMENTS IN R&D

Why does the government need to invest in R&D? The private sector on its
own will not commit the level of resources to R&D that is best for society or even for the
individual firms. A firm bases its investment expenditures, including those on R&D, on
the expected return on an investment fo that firm. Because firms realize only a portion of -
the total returns to an investment in R&D, they will not invest enough from a societal
standpoint. R&D is a unique input in the production process.” Its results can spread
quickly throughout the economy, with applications far beyond those imagined by the
original researcher — the so-called “spillover” effect. Spillovers mean that an individual
firm or innovator will realize only a fraction of the total returns to an innovation; that i s,
the innovation yields benefits to others for which the original researcher is not ﬁdly
compensated.

Examplés abound. Lasers and transistors are now a part Bf everyday life. . The
inventors of the laser probably had no idea that it would eventually be used for removing

' NSF. 1995. ‘

® The chain from idea to usable product or process can be long. R&D:scompnsed,mostgenaally of

basic research, applied research, and development. The divisions between these areas is not always clear,

as they all interact in complex ways, with advances in one type of research influencing the direction of -
research in others. For conceptual purposes, though, The National Science Foundation (Science and

Engineering Indicators, 1993) defines these terms as follows:

* Basic Rescarch: The objective of basic research is to gain more complete knowledge or
understanding of the subject under study, without specific applications in mind. In industry, basic
mchmdcﬁnedasmchmmadwmmnﬁckmwledgcbmdoanmhavespeuﬁc
mmedxa&mmmmalobjccumalmmghnmybcmﬁddsofpmtorpotmnalmmadal

. _pphedM_ Apphcdmchxsmmedaxgmnmgkmwledgeorundastandmgmdammnc
the means by which a specific, recognized need may be met. In industry, applied research includes
muganomonmwdmmsmmngmwsamnﬁcmwdedgemmhasspeqﬁcmmmmm
objectives with respect to products, processes, or services.

¢ Development: Development is the systematic use of the knowledge or understandmg gmned from
rescarch directed toward the production of useful materials, devices, systems, or methods, including
the design and development of prototypes and processes.
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Table 2
Private and Social Rates of Return to Private R&D'*

Author (year) Estimated Rates of Return
Private Social

Nadiri (1993) 20-30 50

_ Mansfield (1977) 25 56
Terleckyj (1974) 29 48 - 78
Sveikauskas (1981) 7-25 50
Goto-Suzuki (1989) 26 80
Bermnstein-Nadiri (1988) 10-27 11-111

- Scherer (1982, 1984) o 29-43 64 - 147

Bemstein-Nadiri (1991) 15-28 20-110

In addition, some firms — especially small ones that lack funds -- may not invest
enough in R&D even from their own perspective. To make R&D investments, a firm may
need to go to capital markets for funding, and to provide these funds, financiers must have
sufficient information to be able to assess the risks of the investments. Firms may not
want to provide this information for fear of losing firture private gains if somebody else
were to use that information. Moreover, R&D cannot be collateralized, in the way that an
investment in a building or a machine can be. Thus, the firm must either pay higher
interest rates for loans or use its own funds to pay for the research. In fact, evidence
suggests that small firms’ investments in R&D are limited by their internal cash-flow."

The inadequacy of firms’ incentives to invest in R&D creates an important role for
the Federal government. The goal of technology policy, however, is not to substitute the
government's judgment for that of private industry. Rather, the point is to correct a
genuine and significant problem — underinvestment in basic research and in pre-
commercial R&D resulting from the divergence between private and social returns to
those activities. A complementary goal is to design the technology investments that the
government itself makes in public goods — national security, public health, education, a
clean environment, an efficient transportation system - in ways that maximize the
potential external benefits for the Nation's commercial technology base. In both cases,
support for technological innovation enhances the Nation's economic and social welfare.

Expanding the R&D tax credit provides an additional incentive to the private
sector to ameliorate the underinvestment problem discussed in this paper.!* Indeed, the
tax credit can be effective in increasing private sector R&D expenditures, and is an
important component of a comprehensive technology policy.

!4 Table adapted from: .Griliches (1992), and Nadiri (1993).
'S Himmelberg, Charles and Bruce Petersen. “R&D and Internal Finance. A Panel Study of Small

Firms in High-Tech Industries.” Review of Economics and Statistics. Vol. 76, Issue 1. pp. 38 - 51.
1994.

' The R&D tax credit, officially known as the research and experimentation (R&E) tax credit, allows
firms to deduct from their income taxes a portion of their R&D expenditures beyond a certain base level.
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measure on government support. Students come from all over the world to learn from
U.S. scientists and engineers.

Funding basic research. Most people recognize the need for government
funding of basic, or fundamental, research. Indeed, as shown earlier in Table 1, the -
Federal government funds close to 60 percent of all basic research. Basic research is, by
definition, not directed at solving an immediate problem or at inventing a particular
product. While basic research has immediate returns in adding to our knowledge base and
in educating scientists and engineers, economic returns from investments in basic research
may be many years away, and may not have applications bearing any similarity to what the
researcher originally thought. Since so much of the returns to basic research are not
appropriated by the innovator (and indeed, in many cases, the output of basic research is
not patentable), the gap between social and private returns is particularly large, and
. therefore the problem of underinvestment is particularly severe. Firms are typically

reluctant to invest much in basic research. -

Basic research ultimately can yield extraordinary returns to society. For example,
two physicists in 1946 discovered nuclear magnetic resonance as the result of basic
research. While they had no idea how this knowledge would eventually be used, others
soon realized the potential applications of this knowledge. Today, most major hospitals
have magnetic resonance imaging (MRI) machines for use in noninvasive scanning of
patients’ internal organs. The MRI is a direct outgrowth of earlier basic research.

Universities and colleges comprise the largest single group of performers of basic
research, accounting for approximately 45 percent of all basic research in 1994.2 This
research is funded primarily by the Federal government. Universities and colleges create
“knowledge for knowledge’s sake,” help develop an educated population, and train the
scientific and engineering workforce. However, academic research itself also plays a
crucial role in industrial innovation. One recent study of 76 manufacturing firms revealed
that these firms could not have developed about 11 percent of their new products and 9
percent of their new processes without research done at universities and colleges. This
study estimated the median social rate of return to research done at academic institutions
to be 28 percent > 2 " :

» Univcrsitiaandoollcgaacumllypcxformcd close to 55 percent of all basic research when one
includasworkdoncmFedaanyﬁmdedRmmhandDwdopmentCmmlmtedmunivcrsiﬁsand
colleges.

A While the “28 percent” figure is clearly a rough estimate, it shows that the returns to academic
research are high. Moreover, this estimate is likely to be too low for two reasons, First, the study used
academic rescarch done only in the 15 years prior to the innovation - much academic research may not be
uscdinindusuialinnovaﬁomunﬁlmorcthanlSywsaﬁcrthciniﬁaldi_scoveryorpublimﬁon,ormay

amdcmicrmmhuscﬁuformmvaﬁonsmthmindnsuislikdymuscﬁninothcrindusuics,aswcll.
Clwly,invsﬁngmamdcmicmchisanamwithhighpayoﬂ'x

2 Mansfield, Edwin. “Academic Research and Industrial Innovation.” Research Policy. Vol. 20. pp. 1
- 12, 1991.
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and environmental technologies, advanced materials, and a host of other commercially
successful technologies.

This system worked well as long as military requirements represented the leading-
edge applications of new industrial technologies. In many areas of basic research
supported outside the defense establishment, including biomedical research and the
development of pharmaceuticals, biotechnology, and medical diagnostic devices, the
system continues to work well.

The eircumstances that allowed the United States to rely primarily on a defense-led
model have changed. With the end of the Cold War, demand for new defense systems is
now less than it was. Commercial product spin-offs from military research have also
diminished from their heyday of the 1950s and 1960s, and American companies face
, intense international competition from increasingly capable foreign firms. On the other
hand, these changes also create exciting new opportunities: innovative defense
technologies are now more likely to emerge first in commercial products and production
techniques, and American companies are taking advantage of expanded opportunities in
foreign markets. Accordingly, the Administration's technology initiatives are shifting the
composition of Federal R&D from military to civilian concerns, and the composition of
military R&D toward the development of so-called dual-use technologies - those with
applications to both military and commercial products. -

Designing a successful program of technology support. The Administration's
efforts to promote innovative technology contain design features meant to limit the
possibility of government failure in the implementation of technology policy: in most
cases, firms participating in the Administration’s programs must cover at least 50 percent
of the costs of the project; projects are initiated by private firms, which compete for
limited funding; outside experts in the relevant scientific, technological, and economic
fields evaluate competing proposals; and firms can compete for funds in a wide array of
technological fields, to ensure that support for pre-commercial R&D support does not get
“captured” by any particular technology or set of firms.

Even the best-designed technology program will have failures. Indeed, if it does
not, then it certainly is too cautious. In the final analysis, the returns to government-
funded R&D depend upon the returns to the successful projects outweighing the losses
from the unsuccessful ones. By incorporating the above design features, the
Administratien's technology program provides the best chance for achieving high returns
that benefit American living standards.

Returns to government R&D investments: It is impossible to provide a reliable
quantitative estimate of the returns to publicly-supported R&D based upon historical data,
primarily because such a large percentage of Federal R&D support has been defense-
related, although as noted earlier the returns to other public investments have been
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processing software NASA developed to reconstruct and filter images can be applied
to a digitized mammogram, and likely will be useful in identifying suspicious areas
indicative of breast cancer.

¢ The Internet and the Information Superhighway. The Internet was originally a
government-sponsored computer network designed to connect researchers. Today, it
is an important component of what is commonly referred to as “the information
superhighway.” Nobody knows exactly how the Internet will develop, but it is
increasingly active, with more and more business involvement.

CONGRESSIONAL PROPOSALS CUT FEDERAL R&D EXPENDITURES
\

Today, we face the possibility of unprecedented cuts in Federal R&D expenditures.
. The American Association for the Advancement of Science estimates a real cut of about
30 percent in Federal support of non-defense R&D by the year 2002 if the Congressional
budget resolution were to become a reality. Chart 6 details the estimated results of the
Congressional plan. :

Chart 6 :
Projected Congressional Non-Defense R&D Allocations 1990 - 2002
: (billions of 1987 dollars)*
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By contrast, the Japanese government recently announced plans to doubdle its R&D
spending by the year 2000. Chart 7 highlights the effect of the Congressional plan and the
Japanese plan: by 1997 Japan will overtake the United States in government support of
non-defense R&D — in total dollars, not just as a share of GDP.

% 1990 - 1995 are actual expenditures; 1996 - 2002 are estimated results of Congressional proposals;

deflators 1994 - 2000 are estimates from OMB, Analytical Perspectives: Budget of the United States

Government. FY 1996. Assumed 3.5 percent inflation from 2000 - 2002.



Chart 8
Percent Changes in Federal R& D Expenditures and
Private R&D Expenditures One Year Later™
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This correlation means that if Federal R&D support is cut, the nation is likely to
lose future rewards not only from the Federally-supported R&D that will not be
undertaken, but also from the industrial R&D that will not be undertaken as the private
sector scales back in response to Federal cuts. '

CONCLUSION

Continued advances in R&D and technology are crucial to ensuring and increasing
economic growth. Many studies have shown that while returns to a firm from investing in
R&D are high, returns to society are even higher as new ideas are applied to areas far
beyond what the innovator initially imagined. However, such spillovers imply that private
firms will not invest in enough R&D from a national perspective. The Federal government
can step in to fill the gap between the private level of R&D investment and the level and
types of R&D investment that are best for the nation. Moreover, the nation benefits not
just from the results of Federally-sponsored projects, but also because Federal R&D
expenditures seem to stimulate additional private R&D expenditures.

_ The competitive position of the United States — and indeed future increases in
standards of living - depends on technological advances. These in turn depend on our
entire scientific and technological infrastructure, which includes our educational
institutions - producing the scientists and engineers that will provide the creative
advances of the future -- our research universities, and our nation’s laboratories, both
within the private and public sectors. Ideas flow from basic research, through pre-
competitive development, to concrete applications, producing new products and
developing new, better, and lower-cost production processes. Government has a vital role

* Hill, Christopher. “Private Funds are Unlikely to Replace Cuts in Public Funds for R&D in the U.S.”
Mimeo. June 19, 1995. Data from NSF. “National Patterns of R&D Resources: 1992.” NSF 92-330.
October, 1992.
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publicy are in the financial benefits that accrue from the use
.rce. Auctions are compatible with the pursuit of other
s: applicants can continue to be screened for basic
3, and license uses can be regulated as necessary to
b’ public interest. Even with these restrictions, using auc-
tions to license spectrum is more efficient and less costly than lot-
teries and comparative hearings.

In 1993 the Congress authorized the FCC to invite competitive
bids for initial licenses for spectrum dedicated to commercial sub-
scription uses. The first auctions, for spectrum devoted primarily to
advanced and two-way paging, took place in 1994 and yielded sub-
stantially more revenue to the government than some industry
forecasters had predicted. Auctions for spectrum devoted to per-
sonal communications services (PCS) are anticipated to generate
billions of dollars over the next seye : -

SCIENCE AND TECHNOLOGY

Scientific discovery and technological innovation play central
roles in increasing productivity and economic growth. In the long
run, it is the discovery of new ideas—better “recipes,” as distinct
from merely more cooking in the traditional way with more of the
same limited supply of ingredients—that reduces the cost to society
of producing any given amount of goods. Ultimately these cost re-
ductions will translate into some combination of lower prices for
consumers, higher wages for workers, and higher profits for inves-
tors. Over time these changes can lead to significant, cumulative
increases in living standards. Today the pace of scientific and tech-
nological progress is accelerating in tandem with the pace of the
product cycle in international markets. These twin accelerations
blur the lines and shrink the intervals that formerly separated
basic from applied research, fundamental science from engineering
and technical progress, and technological innovations from their
initial commercial applications.

Wherever they originate, in the laboratory or on the factory floor,
new scientific and technological ideas are often expensive to dis-
cover, yet cheap to replicate. It still costs something to draft the
blueprint that captures the new idea, and something to make each
B unit of the product that embodies it, but once created, the idea it-
d self is easily and often beneficially copied. Thus the economic re-
'-: turns to one company’s investment in innovation can pass quickly
fito others. Economists have estimated that, because of this tendency
of new ideas to become rapidly diffused, innovators typically cap-
dure less than half the total social returns to their investments in
3 ch and development (R&D). In short, the difficulty of estab-
lishing and enforcing property rights to new ideas reduces the eco-
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economically optimal level of R&D. Bolstering t}  1centive is
therefore an important efficiency-enhancing func of govern-
ment. Government can do so through enhanced patent protection—
while bearing in mind the potential inefficiencies in production and
innovation that can occur with even temporary market power—and
through public support for R&D.

Even before this Administration came into office, historic
changes in the global distribution of wealth and power had sparked
a public reexamination of the nature and extent of Federal support
for the Nation’s science and technology enterprise. Much of this at-
tention focused on the implications for Federal R&D spending of
the end of the cold war and the growing technical competence of
foreign-based firms in areas where U.S.-based industry had tradi-
tionally been the world leader. To respond to these changes, this
Administration has reoriented the Federal R&D effort from pri-
marily defense-related investments toward investments in a broad-
er set of national goals, including health, prosperity, environmental
responsibility, and improved quality of life, in addition to national
security. Although the United States is still in the midst of a major
transition in the way both the public and the private sector man-
age the development and commercialization of science and tech-
nology, recent changes are beginning to show positive results.

Trends in National R&D

Together industry, government, and universities in the United
States have typically spent more money on R&D activities than
their counterparts in any other country—an estimated $176 billion
in 1994, or 2.6 percent of GDP. Indeed, in 1992, the most recent
year for which comparative data are available, the United States
spent 28 percent more on R&D than did Japan, Germany, and
France combined. However, these countries collectively spent near-
ly as much as the United States on nondefense R&D. As a percent-
age of GDP, U.S. spending for civilian R&D stood at 2.1 percent in
1992, compared with 2.4 percent in Germany and 2.8 percent in
Japan.

Long-term real growth in U.S. R&D has also been slow: just 0.9
percent per year on average between 1985 and 1993, compared
with 5.3 percent per year between 1975 and 1985. This slowdown
of total R&D growth has been paralleled by slower growth in pri-
vate R&D. In 1994 R&D spending by U.S. industry decreased by
0.5 percent in real terms; this followed an average annual real
growth rate of only 1.2 percent between 1986 and 1993, compared
with a robust real annual growth rate of 6.7 percent between 1976
and 1985.

Some of the slowdown in R&D spending may reflect the recent
recession. The slowdown may also reflect recent corporate cost-cut-
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ting drives that have shifted R&D spending toward in-house devel-
opment of technologies closer to commercialization and that have
prompted collaborative research, which is less costly to individual
firms. (More than 350 multifirm collaborative research ventures,
among them many R&D consortia, have been created in the United
States since 1985, as well as more than 1,000 university-industry
research centers, 72 percent of which were established with State
or Federal support.) Finally, the slowdown.in R&D spending re-
flects the end of the cold war. R&D spending by industry is highly
concentrated in the United States—eight industries account for
more than 80 percent of the total—and the top two, aircraft and
communications equipment, are closely related to defense.

The deceleration of growth in spending for R&D has been accom-
panied by a shift in the sources of R&D funds and a shift in where
the R&D is actually performed. Nongovernmental sources of fund-
ing have become increasingly important. Universities’ share of
R&D performance rose to 12 percent by 1993 from just 9 percent
in 1985. Although Federal spending on all university research has
risen, the share of university research funding that comes from the
government has declined and recent financial problems of some
universities may jeopardize their direct expenditures on research.
Meanwhile industrial support for academic research has grown
dramatically, from 3.9 percent of the total in 1980 to 7.3 percent
in 1993. Industrial firms are still responsible for performing most
of the Nation's R&D—$125 billion worth, or 71 percent in 1994—
but even if their increased support for academic research is in-
cluded, their share of the total national R&D effort has fallen since
1985.

Recent trends in U.S. R&D investment leave some analysts con-
cerned that the Nation is spending too little on the basic research
that will drive tomorrow’s revolutionary breakthroughs. This con-
cern is supported by empirical evidence that suggests there are
large unexploited economic gains to be realized from raising our so-
ciety’s level of scientific activity and technological research and de-
velopment; in the past, the social rate of return on such invest-
ments has been high. As a central component and stimulus of U.S.
innovation, Federal R&D investment can lead technological innova-
tion nationwide and affect the Nation’s military posture, a variety
of important social objectives, and the competitive performance of
U.S.-based firms in domestic and foreign markets.

Confronting the Cold War Legacy

This Administration has realigned Federal spending for R&D so
that it more equally balances civilian and military priorities. The
purpose of this shift is not only to strengthen civilian industry, but
also to promote the cost-effective. development of new technologies
for national defense.and stimulate the creation of an integrated ci-

vilian-military industrial base. The Administiadon is also
reorienting the Federal Government’s R&D portfolio toward the
achievement of important social objectives that would otherwise be
inadequately addressed. These include the development of cleaner
and more efficient transportation systems, more rapid and wide-
spread diffusion of technological and managerial innovations to
small and medium-sized manufacturers, environmental remedi-
ation, and pollution prevention.

The Administration’s R&D strategy relies on a combination of
grant programs in which industry and government share the costs;
national initiatives in areas such as manufacturing, transportation,
high-speed computing and telecommunications, and environmental
technology; defense reinvestment efforts; and enhanced technology-
transfer mechanisms (for example, the increased use of cooperative
research and development agreements, or CRADAs, which ease pri-
vate companies’ access to the scientific and technological resources
in U.S. Government laboratories). These programs require Federal
agencies to work more closely with commercial industry to
strengthen the technological underpinnings of the entire economy.

Reflecting cold war concerns, national security long commanded
the largest share of Federal R&D funds. Spending priorities shifted
even further—dramatically so—toward defense programs in the
1980s. The defense share of Federal R&D spending reached its
most recent peak in 1987, when it accounted for 69 percent of the
total. The defense share declined from 59 percent to 56 percent be-
tween 1992 and 1994, indicating progress toward the Administra-
tion’s goal of restoring a 50-50 split by 1998.

The national security focus of U.S. R&D spending during the cold
war has also affected the agenda for government support of much
industrial and university-based science. During the late 1980s, for
example, the Defense Department provided 32 percent of all funds -
for academic engineering research. While Federal funds account for
just one-fourth of the money private industry spends to support
R&D, 76 percent of that Federal support goes to aerospace and
communications equipment firms, primarily for development of
weapons and related systems of military application. The cold war
emphasis on defense also affected the structure and objectives of
the Nation’s Federal laboratory system.

In an era of increasing budget pressure—an era, too, in which
commercial technology development defines the leading edge in key
strategic areas—the maintenance of a defense industrial base sepa-
rate from commercially oriented industry is in many areas eco-
nomically inefficient. Recognizing this, the Defense Department is
now working more closely with firms engaged in commercial and
dual-use production than in the past (dual-use goods are those with
both military and commercial uses). Dual-use R&D programs, in-



cluding the Administration’s Technology Reinvestment Project
(TRP), are a different—and more economically efficient—way of
carrying out the Defense Department’s traditional R&D activities.
The TRP has played a role in facilitating new partnerships between
defense and commercial industry. Combined with the procurement
reforms discussed earlier, the program is expected to make the De-
fense Department a more attractive customer for civilian produc-
ers. It is also exposing traditional defense contractors to innovative
management and production techniques that can lower their costs
and encourage more rapid technology transfer from the commercial
sector.

Other important examples of Defense Department dual-use R&D
initiatives include the development of flat panel display technology
(Box 4-7) and microwave and millimeter wave monolithic inte-
grated circuit technology (MIMIC). Commercial applications for
MIMIC devices include their use in collision avoidance systems for
automnobiles, satellite communications, and portable telephones.
The development of dual-use components that can be built on the
same production line as the military-only versions has resulted in
lower cost devices for the military and new, commercially market-
able products for U.S. firms. Commercial technology cannot supply
defense needs in all instances—tanks and nuclear attack sub-
marines, for example, require technology that is defense-unique.
But a great many defense needs can be served more efficiently—
and less expensively—by commercial firms and facilities. Indeed, as
flexible manufacturing systems are developed and more widely
adopted, it will be increasingly possible to produce in a single plant
both low-volume military equipment and high-volume commercial
equipment.

Private Innovation and Public Goods

Beyond reorienting the government’s own R&D portfolio, this Ad-
ministration has worked on many fronts to increase the level of pri-
vate innovation—by supporting public-private partnerships for the
provision of industry-specific public goods, by supporting the exten-
sion of the R&D tax credit (discussed in Chapter 3), and by propos-
ing changes in intellectual property law that will increase the in-
centives for efficient creation and use of private inventions.

Industry-specific public goods. It has already been noted that in-
dividual firms typically have too little incentive tp invest in R&D,
because an innovation and its payoffs may pass quickly to other
firms and to consumers, who paid little or nothing to create the in-
novation in the first place. The constant creation and rapid diffu-
sion of scientific discovery and technological innovation are good for
the economy as a whole, but investment in innovation may not ap-
pear to be a prudent move for any individual firm.

A similar logic is at work with regard to investments in industry-
specific public goods. Investments in a particular technological
breakthrough may create large economic benefits for the industry
as a whole, from which no single producer or subset of producers
can be excluded, even though the breakthrough was financed and
achieved by others.

The Commerce Department’s Advanced- Technology Program
(ATP) is a policy experiment to test whether government-industry



partners. can overcome market barriers to the provision of in-
dustry-specific public goods. Take, for example, the barriers that
have impeded some potentially lucrative technical improvements in
the materials and manufacturing processes for printed-wiring
boards (PWBs). PWBs comprise the backbone and much of the
nervous system of virtually every modern electronic product. Each
increase in the speed and complexity of electronic devices has in-
creased the density of the PWB’s lacework of copper lines, which
must be embroidered to tiny plated holes. By the early 1990s,
PWBs were beginning to reach the fundamental physical limits im-
posed by both materials and manufacturing processes. PWB mar-
ket analysts understood that relatively minor material or process
improvements could result in sizable cost savings for the entire in-
dustry, yet no single company or group of companies was willing
to risk a large-scale investment.

The ATP stepped into the breach, agreeing to help finance a 5-
year research plan developed by an industry consortium, as long as
the consortium’s members were themselves willing to put up at
least half of the money. The $28 million effort began in 1991. A
study conducted in 1993 féund that after 2 years the project had
already saved the participants about $13.5 million simply by help-
ing them to avoid redundant research, to share results more rap-
idly, and to access each other’s specialized know-how and facilities.

The ATP itself is only 4 years old, and the Administration is cre-
ating long-term and intermediate performance measures in order to
rigorously evaluate its economic impact. This effort to promote in-
novation in the private sector is itself an innovation in the relation-
ship between industry and the government, one that was begun
during the previous Administration.

Intellectual property. Incentives for technological innovation are
affected by the regime of intellectual property rights, including pat-
ents and copyrights. Absent well-defined and effectively enforced
intellectual property rights, rivals could readily duplicate new in-
ventions or writings without offering compensation; this reduces
the innovator’s likely profit and mutes the incentive to develop and
market his or her creations in the first place.

The economics of patent protection have long been understood as
posing the following policy tradeoff: patent protection encourages
innovation, but that social benefit comes at the cost of allowing
some successful innovators to price the resulting products well
above marginal cost. In recognition of this tradeoff, patent protec-
tion is granted for a limited term of years. Yet appropriate public
policy toward innovation must also recognize a second tradeoff, in-
volving the scope rather than the term of patents.

The scope or breadth of patents refers to the extent to which a
new innovation must differ from an existing one in order to avoid

infringing on the latter’s patent rights. Under some amstances,
narrowing the scope of patent rights would increase aggregate in-
novation rates. When an inventor’s patent rights are broad in
scope, extending to a relatively wide range of similar innovations,
later inventors will not be permitted to use their own innovations
that fall within that broad penumbra of similarity, without the first
inventor’s permission. Recognizing that such permission will fre-
quently involve negotiating a payment to the first inventor (a nego-
tiation in which the second inventor will sometimes have little bar-
gaining leverage), the second inventor may be discouraged from ex-
ploring his or her new ideas to begin with. Or, if the second innova-
tion is produced but the first and second innovators dispute its
value, and in consequence are unable to reach a bargain, the sec-
ond innovation may not be used until the patent expires. Giving
broad scope to patent rights may thus discourage potential
innovators from undertaking R&D effort in areas likely to produce
follow-on inventions. Yet in other cases, narrowing the scope of in-
tellectual property rights would reduce aggregate innovation rates
by lowering the value of initial innovations, thus reducing the in-
centive for initial innovation.

In part to promote innovation, the U.S. Patent and Trademark
Office has proposed legislation to permit greater third-party par-
ticipation in patent reexamination proceedings. Under this pro-
posal, industry experts and rivals would have a greater opportunity
to present information about novelty or obviousness to the patent
examiner after a patent is issued. In addition, the Department of
Justice has drafted proposed new antitrust guidelines for the li-
censing and acquisition of intellectual property. By clarifying the
conditions under which trade restraints involving intellectual prop-
erty, like those involving other forms of property, can harm com-
petition and run afoul of the antitrust laws, the Justice Depart-
ment seeks to explain how antitrust law and intellectual property
protections can be harmonized to encourage innovation and effi-
ciency, and so benefit consumers.

CONCLUSION

Adam Smith published The Wealth of Nations in 1776, the same

R year Thomas Jefferson wrote the Declaration of Independence.
i Since that time the United States has become a vastly larger and
{ more prosperous Nation. One reason is that, throughout our his-
| tory, government has worked in partnership with the private sector
§ to promote competition, discourage externalities, and provide public
| goods. The policy challenges that face us vary from generation to
§ generation, and government institutions appropriate for addressing
¥ one era’s problems must be reinvented for the next. But in every



era, the ._.¢ of government in helping remedy market failures re-
mains central for enhancing the Nation’s well-being.

!

CHAPTER 5

Improving Skills and Incomes

BETWEEN 1973 AND 1994 the U.S. economy created 37 million
additional jobs. This growth in employment absorbed an unprece-
dented number of new entrants, including millions of baby-boomers
and women, into the work force and surpassed the record of the
other large industrial nations. During this same period, however,
slow productivity growth in the United States was reflected in slow
growth in average real compensation. Indeed, real compensation
per employed person increased more slowly in the United States
than in the other large industrial countries (Chart 5-1). Even
worse, income growth stagnated in the middle of the income dis-
tribution and declined sharply for those at the low end, causing in-
security and falling living standards for many Americans. The
large declines in the real wages of less educated and lower paid
workers were associated with increased inequality in family in-
comes and with growing rates of poverty among working families.
For a growing number of workers without college degrees or signifi-

" cant on-the-job training, the American dream faded.

This chapter examines the factors that underlie the disappoint-
ing growth in the incomes of most American workers over the past
20 years and describes this Administration’s policy responses.

The sluggish growth of incomes is due to dramatic changes in
technology and in global competition that have affected industri-
alized economies around the world, reducing the relative demand
for workers with less education and training. Industrialized nations
have differed in their response to these common changes. Since
1973, the U.S. economy has created more jobs than all of the Euro-
pean Community. But at the same time the other industrialized
economies have experienced more rapid growth in wages and pro-
ductivity and slower growth in inequality.

Although these differing patterns appear to suggest a trade-off
between rapid job growth and high wage and productivity growth,
this Administration believes that such a trade-off is not inevitable.
To sustain rapid job growth while increasing growth in wages and
productivity, the Administration has undertaken an ambitious
agenda of lifelong learning to help American workers respond to
the challenges and grasp the opportunities afforded by the new eco-
nomic realities.
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“Our Nation faces significant economic
challenges. Markets are global, competi-
tion is fierce, technological change is swift
and unabating. Meeting these challenges
requires a strategy to equip American
companies and workers to compete suc-
cessiully in the 21st-century economy.”

John H. Gibbons -
Director, White House Office of
Science and Technology Policy

“The United States must invest in technol-
ogy and in our workforce if we are to meet
the challenges of intensifying global com-
pelition. Our foreign competitors are shift-
ing into high gear in the race for the future.
They are rapidly expanding their technolog-
ical capabiities and developing the skills of
their people. Theirt govemments are devel-
oping policies and programs to enhance
the competitiveness of their industries and
attract the engines of economic growth to
their shores. America’s future prosberity
depends on answering these challenges
loudly and Clearty.”

Michael Kantor
Secretary of Commerce

America’s research-intensive industries—
aerospace, chemicals, communications
equpment, computers and office equip-
ment, pharmaceuticals, scientific instru-
ments, semiconductors, and software—
have been growing at about twice the rate
of the economy as a whole in the past two
decades.

*...lechnical progress is by far the mosl
important source of economic growth of
the industrialized countries in our sam-
ple, accounting for half or more..."

Michael Boskin

Professor of Economics,

Stanford University, 1992

{former Chairman, President Bush's
Council of Economic Advisors)
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FORCES OF GLOBAL CHANGE

We live in an era of profound change—political, economic, and technological. Global
competition has reached unprecedented levels. With the end of the Cold War and the
demisc of communism, new nations have emerged across the globe, building on a foun-
dzaon of freedom, democracy, and free market principles. Today we compete not only
with advanced industrialized nations such as Germany and Japan, but also with new com-
petitors such as China, South Korea, Malaysia, and the states of the former Soviet Union.

A new battlefield has emerged in the form of a global marketplace, and able competitors
from around the world are fighting for a share. International accords, such as GATT and
NAFTA, are fostering competition, opening new markets and expanding existing ones,
and bringing consumers more choices and higher quality at lower costs.

Technology is reshaping our world at a speed unimaginable just 2 few decades ago.
Competition to meet the increasingly high expectations of the worlds consumers has
accelerated the rate of technological progress to a breathtaking pace, with each advance-
ment more dazzling than the last. Technology plays an increasingly important role in the

global cconomy, in the lives of every American, and in our national defense.

In the wake of these forces, the way we live, learn, and work is being forever transformed.
Fach of these changes—the emergence of a global economy, unprecedented global com-
petition, and rapid advances in technology—would be revolutionary on its own, but
together they have produced staggering results that are deeply felt by Americans in all
walks of life. :

TECHNOLOGY AND THE AMERICAN ECONOMY
Technology is the engine of economic growth. It underpins Americas [astest growing
industries and high-wage jobs, provides the tools needed to compete in every business

today, and drives growth in every major indus-

RELATIVE CONTRIBUTION
SOURCES OF U.S.
ECONOMIC GROWTH

trialized nation. Today, technological leader-
ship often means the dillerence between suc-
cess and failure in the global marketplace—for
companies and countries alike.

Technical progress is the single most important
determining factor in sustained economic
growth, estimated to account for as much as
half the Nation’s long-term economic growth
over the past 50 years. Increases in productivi-
ty have long been recognized as one of the pri-

tributes to growth. It is estimated that technol-
ogy and advances in knowledge account for

approximately 80 percent of total factor productivity growth. Ultimately, long-term, non-
inflationary growth is the only true path to real wage increases and an improved standard
of living.

Q% Technology in the National Interest Chapter 1

mary mechanisms by which technology con- '




The performance of individual companies—the agents through which economic growth
occurs—is strongly linked to their use of technology. A recent Department of Commerce
analysis shows that the use of advanced technologies enhances manufacturing in virtually
every important performance category Firms that use advanced technologies are more pro-
ductive and profitable, pay higher wages, and increase employment more rapidly than
firms that do not. Between 1987 and 1991, employment at plants that used eight or more
advanced technologies grew 14.4 percent more than plants that used no advanced tech-
nologies, and production workers’ wages were more than 14 percent higher.

Technology is transforming the very basis of competition—enabling small businesses to
perform high-quality design and manufacturing work that previously required the
resources of big business, while allowing big businesses to achieve the speed, {lexibility,
and closeness to customers that were once the sole domain of smaller firms.

Technology provides the tools for creating a spectacular array of new products and new
services. It is creating new industries—advanced materials, mobile cellular communica-
tions, electronic commerce—and revitalizing old ones—steel, automobiles, textiles. The
information industry as we know it now barely existed just decades ago. Today, however,
the communications and information industries are among America’ largest, constituting
about 10 percgnt of U.S. gross domestic product and employing more than 4.5 million
people in the United States. The economic importance of these technologies extends
beyond the borders of the communications and information industries. By making it pos-
sible to manage vast quantities of information, these technologies are transforming every
sector of our economy—manufacturing and services, transportation, health care, educa-
tion, and government—and, in the process, changing forever the way people live, work,
and interact with one another. '

By the end of the 20th century, information will be the most important commodity in the
world’s economic system. The speed with which we create knowledge and our ability o
put it to work for us will determine America’s position in the international marketplace of
the next century. Advances in information technology—software, semiconductors, micro-
processors, lelecommunications—are essential {or managing this information explosion,
putting a world of knowledge, global commerce, and communications at our fingertips.

America is leading the world into the Information Age. The United States is laying the
foundation for a National Information Infrastructure (NII) that will link schools and
homes, offices and factories, hospitals and clinics, and a myriad of other business, acade-
mic, and social institutions. This network will enable a colossal leap in knowledge shar-
ing, propelling scientific inquiry and discovery, business productivity, transportation sys-
tem performance, and the education of our citizenry.

The Nll—and its international corollary the Global Information Infrastructure—will spur
the growth and creation of American companics and jobs, facilitate the conduct of business
worldwide, and accelerate the development of new products, services, and capabilities in
“the United States. American companies, large and small alike, will be able to respond quick-
ly and flexibly to ever-changing global market demands with high-quality, customized goods
and scrvices at competitive prices.

Chapter 1 Technology in the National Interest

High-technology firms are associated with
high rates of improvement in value-added
manufacturing and success in foreign
markets, which help support worker
compensation that is 20 percent higher
than the average for manufacturing.

Cellular Telephone

Subscribers Soar
25

20
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Employment in the cellular telephone
industry has grown from 7,100 in 1987
to 53,900 in 1994.

In 1978, the cable television industry
employed 23,500; today, the industry
employs more than 112,000.

In 1985, there were only 300,000
registered e-mail users. In 1993, an
estimated 12 miillion Americans regulary
used e-mail and related on-line services.
Today, the number of e-mail users is
estimaled to exceed 27 million.

it has been estimated that accelerated
deployment of the Nii would increase
U.S. GDP by $100 to $300 billion over
the next decade.



“We are not the only nation with compe-
tence in defense technology. To sustain
the lead which brought us victory during
Desert Stom, ...recognizing that over time
other nations will develop comparable
capabiliies, we must...invest in the next
generation of defense technologies.”

William J. Perry
Secretary of Defense

The top 15 U.S. phamaceutical
companies employed more than 350,000
people and eamed profits of $13.3 bilion
on sales of $84.8 bilion in 1994.

TECHNOLOGY AND THE NATIONAL DEFENSE

On the battlefield, technology can be the decisive edge. Americas technological superior-
ity has provided our men and women in uniform the wherewithal to protect the freedom,
democracy, and security of the United States. Beyond our own borders, U.S. military
strength—built on a foundation of high-technology—has enabled the United States to
stand in defense of our allies, preserve the peace, deter hostilities, repel aggression, and
foster fledgling democracies across the globe.

During the Cold War, an arsenal of advanced weapons allowed the United States 1o field
a technologically superior force to counter the numerically superior Soviet threat. Today,
thesc high-technology weapons and the transportation and logistics systems that support...
their deployment provide the United States with the ability to undertake global military
operations and conduct surgical strikes on strategic military largets—as in recent opera-
tions in Iraq and Bosnia—while minimizing the risk o U.S. soldiers and civilians.

u Safer poultry products.

By 2001, there waill be an estimaled
15 million American telecommuters.

Continued technological leadership is essential to U.S. national security, military readi-
ness, and global influence.

TECHNOLOGY AND AMERICA’S QUALITY OF LIFE

New technologies are also improving the quality of life for all Americans. Medical research
in pharmaceuticals, biotechnology, and medical devices promises new hope for the sick
and a healthier life for all. Environmental rescarch offers cleaner air, water, and soil
through better monitoring, prevention, and remediation technologies. Advanced moni-
toring and forecasting technologies—Irom satellites to simulation—are helping save lives
and minimize property damage caused by hurricanes, blizzards, microbursts, and other
severe weather. Sophisticated traffic management sysiems for land, sea, and air trans-
portation enable the movement of more people and goods in less time.

Agricultural research is producing a cornucopia of safer. healthier, and tastier food products.
Automobile research is providing safer, cleaner, more energy efficient, and more intelligent
vehicles—saving lives, preserving natural resources, and keeping our environment cleaner.
Acronautical technology is making air travel safer, less expensive, and environmentally com-
patible. Energy research is helping to deliver cleaner and less expensive fuels, reduce
American dependence on foreign resources, and tap alternative sources of energy—solar,
;| nuclear, geothermal, biomass, and hydroelectric. Information and teleccommunications tech-
B nologics have enabled instantaneous communications across the globe. And the ability to

telecommute allows many American workers to spend more time with their families.

Technology in the National Interest Chapter 1




Clinton Presidential Records
Digital Records Marker

This is not a presidential record. This is used as an administrative
marker by the William J. Clinton Presidential Library Staff.

This marker identifies the place of a tabbed divider. Given our
digitization capabilities, we are sometimes unable to adequately
scan such dividers. The title from the original document is
indicated below.

Scientific Freedom
Divider Title:




l‘tl

.................................

RESIDENT ASSOCIATE PROGRAM
SMITHSONIAN INSTITUTION
14 June 1977
Scientific Research: Determining the Limits
Statement .

' _ Gerard Piel
Publisher, SCIENTIFIC AMERICAN



The.sovereignty of the citizen engaged in the public

business_is declared in the unambiguous language of the

First Amendment. |

1.) The enquiry of the scholar and scientist is the
supreme exercise of that sovereignty

2;) The pursuit of objective knowledge has made good

the promise of sovereignty to the citizen

e

(qualified‘by the failure of our_economic institutions
to secure equitable distribution of material goods).
3;) The proposal that "limits" somehow be set upon
scientific enquiry (into any question) must be
utdderstood as 1mposition of limits upon the
\ sovereignty of the citizen.
a.) To what agency or power could: the citizenry
delegate control over this crucial exercise
of" sovereignty?
b.) What agency will display greater sensitivity to
the practical ("risk/benefit") and moral
("control of evolution') questions than the.
scientific community?
Historically, selffgovernment derives moral and pragmatic
sanction from the assertion of individual sovereignty by
scientists and finds the model of its deliberations in
the self-governing community oi science.
-1.) The autonomy of the scientist is absolute: he can;

recognize no external authority over his judgement

and conscience.



\
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2.) The exercise of that autodomy by the individual -
scientist (his work) derives its meaning from its
relevance to the work of other §cientists;'and from the
degree to which it stresses and reorders the context
in which the work is done. |
3.) The work of the scientist is supremely public business,
as~demonstfated by the identity of ﬁpublication" with
the "doing" of the work | S ' ' N
C. Attempts to place limits upon science .by creation of external
agencies provide instances of the tyranny that scientific
enterprise has otherwise so successfully helped.to overthrow.
1.) The Nazi ”doctore," as agents of the pathological
* doctrines of a- dlctatorshlp that had destroyed the
autonomy of German-science, performed bestial experiments
with no relevance to the context of the work in huﬁan-
biology that has transferded man's comprehension of
his identity. o -
2.) - The establishment of the Lysenko overlordship of USSR
agricultural research id the 1930's by the ignorant will
of the Stalin dictatorship eradicated a significant tradition
in genetics and.set USSR agriculture on the disastrously
regressive courée that is reflected in crop failures
of the 1970's.
D. Participatorily democratic "public" pefsons and organizations
that presume to frame and impose limits upon scientific

enquiry must recognize they are tampefing with the moral and



pragmatic foundations'of their own and of their fellow

citizens' freedom and welfare..

1.) Their surprise'upon their belated diseqvery of supreme
issues in scientific research‘reflects'their failure
as'citizeﬁs to keep themselves informed on important
public business.

2.) If they are to contribute constructiveiy to science
policy they must cufe themselvee of the defect in ’“

- their.intellection that refers questions of trﬁth te
science and questioné of value to other increasingly
unspecifiable authority. | |

Scientists are also citizens. They are the members of the

%
public best qualified to frame science policy.

ln)_-Sciehtists have the obligation tolinform_their feilow
citizens of the nature and the implications of their
work; to conduct their aeliberatiens in the full_view
of their fellow citizens, and to invite the participation
of fellow citizens who take the trouble te make themselves
fesponsibly informed. |

2.) On questions respectipg the hazards that may attend
research, scientists will necessarily be the first to
recognize such hazards and to provide sociefy's first
line of defense against them;

3.) With respect to the propriety of research enterprises
the open polity of science provides the surest institutional

restraint upon irresponsible or reprehensible individual

scientists.
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THE BOUNDARIES OF SCIENTIFIC FREEDOM -

By Harold P. Creen
Professor of Law
National Law Center .
The George Washington University .

, Two and a half years ago a group of scientists called upon their col-
leagues throughout the world to establish a moratorium on certain kinds of
experiments involving recombination of DNA molecules. This moratorium,
apparently universally accepted, the subsequent NIH guidelines imposing
positive restrictions on such experimen;s,l and prohibitions suggested or =~ .
adopted by various state and local governmencs,2 have all stimulated discus- =
sion as to whether such restraints in som® wdy violate what has been charac-:
terized as "the right to scientific inquiry," More specifically, it has been
suggested that scientists have a right to pursue knowledge and that this right
is of the same dignity as freedom of speech and of the press guaranteed 'in: °
the Constitution of the United States.3 _ o SR

It is not surprising, therefore, that upon establishment of the AAAS.
Committec on Scientific Freedom and Responsibility,4 that committee would
" turn its_qttention in part to the question whether there are in our American
system of government and law any boundaries to scientific freedom and, if so,
‘where these boundaries are to be found. 'Specifically, a Subcommittee on the
Boundaries of Scientific Freedom, of which I am Chairman, has been created

wwowi  to look into this_matter.. A

_ In this péper, T discuss these issues from my dual perspective as a
teacher of constitutional law and as a student of public policy for science
and technology. My focus is not on whether there are or should be any limits
.on scientific freedom as a matter of morality or policy, but only whether e
limitations are permissable as a matter of constitutional law. - T

To begin with, I am not aware of any precedent or legal authority that-
clearly supports the proposition that theréﬂis a constitutionally protected -
right to pursue knowledge or to engage in scientific inqlbiry. I believe,
and am prepared to argue, however, that such rights are implicit in the First
Amendment freedoms of speech and press; and for purposes of this paper it is
assumed that the Constitution guarantees and protects such rights to precise-
ly the same extent as speech and press. Paren;hetically; it seems clear that
a right to scientific inquiry gan have no greater constitutional dignity than
frecedom of speech. Let us therefore explore the boundaries of freedom of
spéech in the cffort to understand the boundaries of scientific frecedom.

It is impossible to offer-a complete exposition of the boundaries of
freedom of speech as enunciated in Supreme Court decisions. Suffice it to

Based on a presentation at the Annual Meetiné'of-the American Association
for the Advancement of Science, Denver, Colorado, February 1977.
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say, some kinds of speech enjoy the protection of the First Amendment; other

kinds of specch do not. Even where .speech does enjoy such protection, the  T~lw

degree of protection is variable. A distinction of crucial significance is
that between speech and action. Speech emanating_from the vocal cords is
generally protected, but amplified speech is not;” one is constitutionally
protected in cursing the flag or a drafet card,® but not protected when rip-
ping or burning it;7 one is protected by the First Amendment when engaged

in vigorous debate with a foe, but not when using language (fighting words)
calculated to provoke a violent response;8 one may discuss aircraft hijacking
in one's own home or office, but perhaps not when sitting in a commercial

aircraft. o .

Such precedents are helpful in drawing the constitutional boundaries.
of scientific freedom. Surely a scientist has the freedom to think, to do
calculations, to write, to speak, and to publish. When, however, the scien-
tist leaves the area of such abstractions and turns to experimentation, he
moves within the range of action that may enjoy only some, or perhaps very

1ittle or no, constitutional protection. .To the extent that experimentation -

could be constitutionally protected, freedom would vary inversely with the
degree of perceived impact on persons and .the environment. Thus, where
scientific research involves experimentation with human or animal subjects
or where it impinges upon the community, it would clearly become subject to

__regulation. . It is interesting to note that Han Jonas reaches the same con-
.clusion from the moral perspective. He tells us, eloquently, "The granting

of freedom to thought and speech...does not cover action, even if subsidiary
to thought. Action is always subject to legal and moral restraints."?

I think, so“far as I have gone, scientists would sense intuitively that

.what I have said is correct. They are, after all, surely aware of a multitude

of legal restraints on what they can do and where, when, and how they can do
jt. Where many would probably part company with me is on the question of -

{_where the burden of proof lies before government may properly restrict scien-
_ )

tific freedom.

-+ -- Again, the freedom of speech analogy is instructive. When we are operat-
ing in the realm of pure constitutionally protected speech -- or abstract or
theoretical scientific research -- a proponent of restrictions must carry a
heavy burden of proof.lo There must be a particularly strong governmental
interest in the restriction (e.g., a clear and present danger to be protected

{;_'against),ll and’ the restriction itself must be designed to intrude to the
“‘minimum extent possible on the constitutionally protected right.12 As, however,

we move down the scale towards action and experimentation, the burden shifts

- dramatically, and no more than a rational basis will be required to sustain

" the constitutionality of the restriction. For example, since obscenity is

" not protected by the First Amcndmenc,13 it is not necessary for government to
" show a clear and present danger before it acts to restrict obscene speech.
. Obscenity may be prohibited without any showing that obscenity is harmful;la

indeed, it is not even necessary to show that the government actually thinks

" that obscenity is harmful; it is enough that -there is some rational basis for

such a belief.l> This attitude reflects the currently prevailing judicial
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position that, -at least where no constitutional limitation on government power
is operative, tlie courts will not second-guess the legislature or executive as
to thé ‘wisdom, desirability, or necessity for regulation.16 Thus, there has
never been any doubt in my mind that a city's prohibition against recombinant
DNA molecule experiments within city limits does not violate any constitution-
ally protected right of scientific inquiry:where the city may rationally --

“even though perhaps not reasonably -- have believed that such experiments

migh;icndangcr the health and safety of the public.

T777At_this point 1t is necessary to draw another kind ¢f distinction --
between government regulation of a. scientific activity and a government deci-
sion not to fund that activity. We sometimes forget that government has no
moral or constitutional duty to support scientific research, no matter how
bencficial the hoped for results,}’/ and that no scientist has a constitutional
right. to have his.research projects funded by the government. I am reminded
of Frceman Dyson's 1965 article in which he argued that NASA's decision not -
to continue.funding Project Orion represented '"the first time in modern his-

- tory .that a maigr expansion of human technology has been suppressed for polit-

fcal reasons. In the same vein, some scientists seem to believe that it
is immoral or wrong if the government is really motivated by fear that result-’

. dng scientific knowledge will be misused. Personally, I do not understand why,
"if it is legitimate for government to fund research because it hopes for con-

structive knowledge, it is illegitimate for government not to fund research

' because of concern that the resulting knowledge will be destructive. Indeed,
: as I have argued elsewhere, it is probably not realistically possible for our
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democratic society to impose timely and effective regulation over abuse of
knowledge resulting from government-sponsored research and development.19

then government,_fof whatever reason, chooses not to fund a particular
kind of scientific research, it is not interfering with scientific freedom.
Scientists remain perfectly free to do this research if they can find the

- money elsewhere. However, a direct prohibition or restriction on scientific
' research may indeed represent an infringement on scientific freedom.

.Iiﬁréahiycs 6nly a moment's reflection to appreciate that there is really
nothing new or novel in the NIH guidelines on recombinant DNA molecule experi-

| ments, or the Cambridge restrictions on such experiments. We all realize, or

should realize, that government in the past has imposed restrictions on where
and when certain kinds of research may be conducted. Obviously, city zoning
laws may preclude experiments with explosives in the center of an urban popu-
lation center, and it would probably be regarded as a legal nuisance if the
explosives were experimentally detonated within earshot of the community at
2:00 a.m. We know that scientists are not free to experiment with human sub-
jects or the fetus as they see fit. We know that there have been restrictions
on tﬁb,pse.pﬁ animals or cadavers in scientific research. We know that the
Food and Drug Act and the Atomic Encrgy Act restrict and regulate certain kinds
of rescarch. We know that limits on the use of classified information may im-
pede ‘or bar certain scientific research programs. Indeed, Dr. Barry Casper has
recently raised the question of a moratorium on development of laser enrichment
of uranium. : '
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It‘'is not clear to me why, in the face of such precedents, the scientific
community has. become so edgy about scientific freedom in recent months. The
Subcommittee on the Boundaries of Scientific Freedom, which I chair, hopes to
examine precedents such as those I have just enumerated in which significant
restrictions on scientific research hayﬁ been adopted, some with the apparent
acquiescence, at least, of the scientific community. We hope it will be pos-
sible through examination of these cases to acquire a better understanding of
the decision-making and negotlatlon process through which such restrictions
have been developed.

At the outset, I emphasized that this would be a discussion of the boun-
daries of scientific freedom as a matter of constitutional law and not as a
matter of public policy. It is important to distinguish clearly between these
two concepts.. For example, one could argue in favor of the constitutionality
of municipal prohibitions against recombinant DNA molecule experiments,

" but also argue against such prohibitions on policy grounds. In recent years,

we have become excessively accustomed to looking to the courts to protect what-- -
we perceive to be our rights, and we have lost sight of the fact that the first,
and in many cases the only, line of defense of these rights is our legislatures.
While an argument about a right to scientific freedom may be a useful piece of
rhetoric in political debate, we should not take the existence of such a right
too seriously. In short, the principal p01nt that I wish to convey is that

the boundaries of scientlflc freedom, at least: 1n ‘terms of-current issues, are

- established, prlmarlly through the polltical process and are ‘not rooted in con=

stltutional law._ _ S 3 - _ -
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Please respond to Tmazzaschi@aamc.org

Record Type: Record

To: adhoc @ aamcinfo.aamc.org

cc:
Subject: Adhoc: Clinton's "Medical Research" Remark

For the record, here is the President's remark on medical research in his May 2 statement on the
budget accord:

"For more than four years now, | have worked hard to pursue a strategy that would keep our
economy growing and creating opportunity for the American people, giving people a chance to be
rewarded for their labors, and also imposing upon ourselves the discipline necessary to prepare for
the future and to relieve ourselves of a lot of the problems that had been accumulated over the last
several years, especially the deficit.

"Now, we have reached agreement in broad but fairly specific terms that | am satisfied will do that
with the Republican leaders today that would balance the budget by 2002, continue to increase our
investménts in education, in science

and technology and

medical research, require us to continue to show great discipline in other areas and to continue to
downsize some government operations. "

Tony Mazzaschi
AAMC
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"True science knows no bounds. It
penetrates into every domain without

fear and serves all men without prejudice
or favor. It's work is to substitute
facts for appearances, demonstrations for
impressions, and beneficial realities for
those many things ignorance and greed
proclaim to be impossible. For suffer-
ing humanity it is hope. and promise."
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Dr. Gibbons quoting Jack Kennedy at ’:? E
AAAS Annual S&T Policy CoXloquium '

As President. Kennedy once reminded us, ''Scientists:
alone can establish the objectives of their
research, but society, in extending support

to science, must take account of its own

needs."
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‘ Verbatim transcript from audiotape of remarks by '
Ann Druyan accepting the posthumous
NSF Distinguished Public Service Award to Carl Sagan
May 7, 1997
, Benjamin Franklin Room
Department of State, Washington, DC

My heart is bursting with pride tonight. The word ‘passion’ I note in the citation couldn’t
be more apt. Carl used to say when people would ask him why he so energetically
pursued public science education, he’d say “When you’re in love, you want to tell the
whole world.” And that’s how it was for him. It was a love for science, not as a barrage
of astonishing facts, but as a method of thinking, a way of looking at the world as the
single most revolutionary error-correcting mechanism that human beings have ever

" devised. I can only think of the Bill of Rights as being a possible contender for that title.

Two error-correcting mechanisms that challenge authority, that make sure that the widest
number of people can be involved in decision making and in the great adventure of finding
out how nature is put together. When we educate the public about science we’re not only
making sure that there will be future funding, or a career path, or a competitive edge for
our citizens—that’s all completely true—but we’re also doing something which means
that we will have citizens who can make intelligent decisions in a society that is completely

‘ dependent on science and high technology. If we don’t do this it’s like saying that we
really don’t seriously intend to have a democratic society in the future. And Carl believed
this so passionately and loved the liberating power of science which took him from
Brooklyn, New York from a family that had never even met a scientist, a hard working
family that had no access to higher education, and made it possible for him to become a
teacher to the whole planet. I feel that if he were he tonight he would say something that
would raise goosebumps and that you would never forget. And I feel, in a way,
inadequate to rise to the heights that I saw him rise to on countless occasions. But I do
know that he would tell you how profoundly honored he was. He believed that science
was its own reward, but I know that your respect and your esteem would have pleased
him so greatly. I humbly accept this Award on his behalf and thank you from the bottom
of my heart.

END
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" Testimony of the Honorable John H. Gibbons
Director, Office of Science and Technology Policy

before the

Subcommittee on Science, Space, and Technology
Committee on Commerce, Science, and Transportation
United States Senate

March 30, 1995
CLINTON ADMINISTRATION SCIENCE AND TECHNOLOGY STRATEGY

Mr. Chairman, members of the committee, thank you for inviting me here today to
speak with you about the Clinton Administration's science and technology initiatives. These
initiatives are an integral part of the President's New Covenant - his pledge to reinvigorate
middle class America.

) We are now having a great debate about how we can best assure the American Dream
for present generations and for those of the next century. The choices we make will have
profound effects on our lives and those of our children and grandchildren.

In this historic era we have experienced the end of the Cold War, the dawn of the
Information Age, a globalized economy, an explosion of entrepreneurialism. We have before
us enormous opportunities. At the same time, we have profound challenges. We have
experienced almost 20 years of stagnant incomes in the United States. We have growing
inequality of incomes based primarily on educational differentials. We have challenges
abroad in terrorism, environmental destruction, population explosion, and the proliferation of
weapons of mass destruction.

Government has an important role to play as a partner in meeting the challenges of the
future. The role of government is to increase opportunity as we shrink bureaucracy, to
empower people to make the most of their own lives, and to enhance our security at home
and abroad. We aim to expand the middle class and shrink the underclass. And we have to
do it with a government that is smaller and less bureaucratic, but still effective.

The future is in our hands. We can have a globally competitive private sector that is
creating new, high-wage jobs and educated citizens ready to take those jobs. Or we can have
20 more years of stagnant incomes and watch our industries lose ground in the race for
global market share.

We choose prosperity, Mr. Chairman. Science and technology will help us cut the
straightest path from here to there.



Why We Invest in Science and Technology

. In his biennial report to the Congress, which we are releasing today, Mr. Chairman,
the President reaffirms his belief that sustained investments in science and technology are

~ absolutely essential to our knowledge-based society. Thoughtful investments in science and

technology fuel economic growth, strengthen national security, and improve the quality of

life. This Administration is focusing its science and technology resources on high priority

- areas, including: :

* Economic growth and job creation

¢ Education and training

Environmental quality

Health

Information technology

National security

World leadership and cooperation in science, mathematics and engineering

Success in each area will depend on advances in fundamental science, continuing
technological innovations, and responsible governance.

. Scientific knowledge is the key to the future. America's future demands an
expanding knowledge base, which requires investment in our people, institutions, and ideas —
shared broadly with our global partners. Science lies at the heart of that investment -- it is an
endless and sustainable resource with extraordinary dividends.

The public will receive a substantial return on this investment. While there is much
room for uncertainty in measuring the impact of federal research spending, repeated studies
suggest that the payoff to the Nation's economic welfare is great. The private rate of return
on research and development spending -- meaning the return to the firm performing the
research and development -- averages about 20 to 30 percent. But the social rate of return —

including spillovers.to other firms and customers -- averages about 50 percent, or twice as
high. _ -

The nation's commitment to world leadership in science, engineering, and .
mathematics created the world's leading scientific enterprise, whether measured in terms of
discoveries, citations, awards and prizes, advanced education, or contributions to industrial

and informational innovation. Our scientific strength is a treasure we must sustain and build
on for the future.

Technology is the engine of economic growth. Over the past 50 years, at least a
quarter of U.S. economic growth -- possibly as much as half -- came from new technology
built upon earlier fundamental discoveries. These advances created millions of good new
jobs, a cleaner environment, better health and longer lives, new opportunities for individuals,
and enrichment of our lives in ways we could not imagine half-a-century ago. For example:
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* Early investments in ARPANet, the first national computer network, have brought us
to the 25th anniversary of the Internet, a prototype of the Global Information
Infrastructure. When it started out, ARPANet could transmit only 56,000 bits of data
per second. Today networks using technology several generations more advanced
routinely transmit 45 million bits a second — almost a thousand times faster. The
federal government provided a relatively small catalyst (a few tens of millions of
dollars annually) that has been matched several times over by private-sector
investment in the Internet. The federal government deliberately set out to
commercialize and privatize the Internet. Today dozens of companies are investing
millions of dollars and competing to provide Internet connections and new services to
the tens of millions of Internet users around the world.

* Public investments in biomedical research spawned a multi-faceted biotechnology
industry that already accounts for 100,000 jobs and $8 billion in annual sales. We
owe extraordinary advances in agriculture and in chemical and pharmaceuticals
processing -- as well as our ability to capture large markets in health care and other
industries -- to fundamental research in molecular biology and applied research and
development of advanced instrumentation funded by the U.S. government.

Our vision is of long-term economic growth that creates jobs while improving and
sustalining the environment.

Responsible government advances science and technology. Government is an
essential actor in making sure science and technology help the Nation reach its goals. Only
the federal government can bring the benefits of science and technology to nonmarket areas,
such as national defense, education and training, environmental quality, global health threats,
or world-class fundamental scientific research.

A government role also is vital in promoting, in partnership with the private sector,
those technologies critical to economic growth and to the creation of good jobs that cannot
attract syfficient private investment. The U.S. government always has stepped up to this
task. PFor example, federal investment in agricultural science and technology made it possible
for our farmers to feed us and much of the world — and do it profitably. Our investments in
aeronautics helped U.S. companies capture global markets for aircraft and make air travel
accessible to most Americans. We cannot walk away from our responsibility to ensure
similar advantages are available to future generations.

A regulatory and economic environment favorable to capital formation and private-
sector investment in research and development also is essential to advances in science and
technology. To encourage private investment, the Administration has supported:

* extension of the research and experimentation tax credit;

* reduced capital gains taxes for small businesses:
* reduced antitrust barriers to the formation of joint production ventures:
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* transfer to the private sector of a portion of the radio. frequency spectrum previously
used by federal agencies and competitive bidding on new licenses:

* liberalization of controls on the export of computers, telecommunications, and other
technologically sophisticated equipment; _

* bilateral and multilateral trade agreements that expand access to foreign markets for
America's high-tech companies. ' '

As with all aspects of governance, however, we must make our science and
technology programs work better and cost less. We are already acting on this conviction, as
you can see in the reinvention efforts at NASA. That agency's 1950's-style infrastructure
will be brought into the information age -- at a likely savings of billions of dollars and
thousands of government jobs.

We have made an excellent start on this effort on a government-wide basis with the
National Science and Technology Council (NSTC). The NSTC is a virtual department -- a
coalition of agencies that coordinate their efforts, divide tasks, and share resources to advance
science and technology. This mechanism for direct communication between agencies cuts
through bureaucracy and encourages the ideritification and coordinated pursuit of common
goals and objectives.

The NSTC process led to a decision to converge the polar orbiting environmental
satellite systems of the Departments of Defense and Commerce. This decision alone should
save the American taxpayer several hundred million dollars by the turn of the century.
Another Presidential Decision issued in 1994 directed continuation of the Landsat remote
sensing satellite program and restructured federal agency responsibilities for acquiring and
operating the next satellite (Landsat-7). That decision ensures the continuity and availability
of the Landsat remote sensing capability which is used for civil, commercial and national
security purposes. A third NSTC Presidential Decision articulated the new national space

transportation policy and established clearly delineated roles and responsibilities for the
principal agencies.

The NSTC is hard at work on science and technology initiatives designed to -
strengthen America's middle class. Our priorities include a healthy economy, global
stability, and a cost-effective government. We have developed a conservative investment
portfolio that balances the need for deficit reduction and immediate benefits for our citizens
with the need to make long term investments in our country's future.

S&T Priorities in a Dynamic Economy

America's welfare hinges as never before on the way we manage the opportunities and
the hazards of new concepts in science and technology. We have sustained our commitment
to a strong fundamental science base and to science and technology in support of our national
security stratcgy. We now recognize, however, that national security depends on a globally
competitive cconomy that creates jobs and protects the environment as well as military
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strength. And we intend to use science and technology to make government work better and
cost less. '

Commitment to Fundamental Science. Science provides an endless frontier of

inquiry, Advancing that frontier feeds our sense of adventure and our passion for discovery.
The unfolding secrets of nature provide new knowledge to address crucial challenges, often in
unpredictable ways. These include improving human health, creating breakthrough
technologies that lead to new industries and high quality jobs, meeting our national security
needs, protecting and restoring the local, regional, and global environment, and feeding and
providing energy for a growing population. Science is a critical investment in the national
interest, and we have pledged to:

* maintain leadership across the frontiers of scientific knowledge;

* enhance connections between fundamental research and national goals, such as
economic prosperity, national security, health, and environmental responsibility;

* stimulate partnerships that promote investments in fundamental science and
engineering and effective use of physical, human, and financial resources;

* produce the finest scientists and engineers for the twenty-first century; and

* raise scientific and technological literacy of all Americans.

. Commitment to Natjonal Security. Science and technology support the

Administration's national security strategy in three important ways.

¢ Advances in science and technology ensure the technological superiority essential to
maintaining our unparalleled military capabilities.

* A vibrant, dual-use high technology industrial sector enhances our national economic
strength while also providing the technological base for advanced military capabilities.

* Technology is central to our efforts to: prevent and counter the proliferation of
weapons of mass destruction and the means of their delivery; verify and monitor
exjsting and prospective arms control agreements; and ensure the safety and reliability
of our reduced nuclear weapons stockpile. -

A strong domestic science base supporting a robust national security science and
technology program is critical to preserving technological advantage. OSTP addressed this
issue in the National Critical Technologies Report released last week. The report details the
current competitive position of the United States relative to Japan and relative to Europe for
each of 27 principal critical technology areas (from the broad areas of: 1) information and
comurmunications; 2) "living systems;" 3) environmental quality; 4) energy; 5) transportation;
6) manufacturing; and 7) materials). Overall the report shows the United States at parity

with, or ahead of the positions of Europe and Japan in all areas. The report also shows,
" however, that the rate of progress is greater in Japan and Europe -- meaning our tenuous lead

is shrinking in the midst of proposals to gut the core of our strategy to preserve American
preeminence.



Our strategy to retain our lead in these critical technologies is to apply resources
broadly at the basic research level and make further investment decisions as emerging
technologies reveal the most promising payoff areas. Many of the technologies we need for
advanced military capabilities are available in the commercial sector, and in some cases they
are more advanced and cost less. We are working to enhance our relationship with private
industry through partnerships that enable us to access and capitalize on those commercial
technologies that offer the greatest military application. The long-term payoff will be better
military capabilities at lower cost, and a strengthened economy.

Science and technology play key parts in our national strategy to stem the
proliferation of weapons of mass destruction and their means of delivery. Verification and
monitoring of compliance with arms control agreements is made possible by unique abilities
provided by American basic and applied science in fields as diverse as chemistry, optics, and
solid state physics. Technology also supports our policy goals of discouraging accumulation
of weapons usable fissile materials, strengthening controls on those materials, and reducing
global stocks. Science and technology also make vital contributions to the safe stewardship

~of our own nuclear weapons. We have structured a science-based stockpile stewardship
program that will apply scientific understanding, predictive capability experiments, and
simulation to ensure the safety, security, and reliability of our enduring nuclear stockpile.

A itme . Our Nation faces significant economic
challenges. Markets are global, competition is fierce, technological change is swift and
unabating. Meeting these challenges requires a strategy to equip American companies and
workers to compete successfully in the 21st century economy. We have assigned high
priority to developing the information infrastructure necessary to compete in the global
economy, (o enabling American manufacturers to produce globally competitive products that
meet environmental goals, and to preparing the workforce for the high-wage, high-skill jobs
of tomorrow.

* Information Technology. Our Nation leads the world in developing and applying
information technology that is revolutionizing the way we live, learn, and work.
Because of the strategic value of these technologies and their role in fostering-.
economic growth, nations around the globe are investing heavily in the development
and deployment of computer systems and telecommunications networks. Our vision
for federal investment in information technology is to accelerate the evolution of
existing technology and to nurture innovation that will enable its universal, accessible,
and affordable application to enhance America's economic and national security in the
21st century.

President Clinton and Vice President Gore have made development the National
Information Infrastructure (NII) at top priority because they believe that access to
advanced computing and communications technologies can dramatically improve the
quality of life for every American. The NII will:
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Provide better access to health care.

Make American workers more productive.

Help our children learn.

Make government more efficient.

Create millions of new, high-paying jobs.

Provide us all with instant access to a huge variety of information and
entertainment.

As you and I have discussed, Mr. Chairman, the information highway is a great
equalizer. One of my favorite cartoons shows two dogs in front of a computer, with
one saying to the other, "On the Internet, nobody knows you're a dog." And it's
true. The information age means that what you know and how hard you work count
for a lot more than who you know and where you came from

Rural states will compete more readily with urban states as the information age
progresses if we take care to ensure equality of access. This committee has been a
leader in telecommunications reform, and the Administration looks forward to
continued cooperation on an issue essential to the health of America's middle class.

Manufacturing Technology. The government is partnering with industry in a
variety of industry-led research and development initiatives, including
microelectronics, electronics manufacturing, aeronautics, and biotechnology. These
initiatives combine goals of competitiveness and economic growth with public benefits
of job creation, environmental protection, improved health and safety, and less
dependence on foreign sources of energy. The Partnership for a New Generation of
Vehicles (PNGV) is an example.

PNGV is one of the federal government's premiere ventures into cooperative civilian
technology development. In it,.we are tackling a technological challenge as tough as
putting a man on the moon -- that is, to develop within 10 years a car with three times
the efficiency of today's automobiles with no sacrifice in cost, comfort, or safety. If
the project succeeds, the payoff to the public will be huge in terms of less dependence
on foreign oil and lower emissions of greenhouse gases. The project also holds the
promise of an extremely attractive car for world markets in the 21st century and a
thriving U.S. auto industry to produce them. The government (in this case, a
consortium of seven federal agencies) and industry (the Big 3 automakers -- Ford,
GM, and Chrysler -- and many suppliers of materials and equipment) are working
closely on a cost-shared basis to break highly challenging technological bottlenecks
where the benefits are at least as much societal as commercial. PNGV's research
priorities are:

* development of advanced manufacturing techniques that make it easier to get
innovations into the marketplace quickly;



® use of new technologies for near-term improvements in auto efficiency, safety,
and emissions; and _ '

* research leading to production prototypes of vehicles, including such advanced
technologies as fuel cells, ultracapacitors, and hybrid vehicle propulsion '
systems. : '

Over the life of this partnership, funding will be shared roughly equally between

government and industry, with the government contributing a greater share to basic

" research and to technologically riskier projects, and industry putting up the greater
share as practical results get closer. '

Educational Technology. The most important measure of success of this
Administration will be its ability to make improvements in the lives of Americans.
Few enterprises touch the lives of as many people as do those concerned with
education and training. High-quality education and training benefit the individual
whose knowledge and skills are upgraded, the business seeking a competitive edge,
and the Nation in increasing overall productivity and competitiveness in the global
marketplace. It is essential that all Americans have access to the education and
training they need and that the teaching and learning enterprise itself becomes a high-
performance activity that is interesting and challenging to the participants.

The President has placed a high priority on upgrading the technology available in our
schools and businesses, in order to improve education and training. The
Administration recently announced a national program to help communities around the
country incorporate new educational technologies into their schools. He has also
directed that advanced information technologies developed by the Defense Department
that could be used for education and training be transferred to the Departments of
Education and Labor for civilian use. Unfortunately some rescission proposals hit
educational technologies especially hard, particularly the Star School program and the
Technology Learning Challenge.

-Commitment to Efficient, Cost-Effective Government. Science and technology can

help this government serve its citizens better. One of the most important areas in which:
S&T can contribute is in regulatory decisionmaking, and we will be briefing the Vice
President shortly on ways that regulatory reform can help produce a more conducive
environment for the conduct of business, research, and education. While we must not retreat
from our commitments to ensure the wellbeing of every American, policies to address risks
to public health, safety, and the environment must be fair, effective, and affordable. The
Administration has taken several steps to advance risk analysis, a key linkage between science
and policy, including establishing the following priorities for investigation:

Uncertainty analyses and risk characterization: research on methods for improvement
of risk characterization and transfer of scientific information about risks, and the
uncertainties in the information, to decision makers.
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* Criteria and indicators for ecosystem health: research to identify criteria .and
indicators for risks to ecological health and sustainability.

* Human and ecological exposure: research on chemical, physical, and biological
stressors, particularly for mixtures, multiple and/or cumulative exposures, and
alternative pathways of exposure. _

® Mechanisms of disease & ecological impacts: research to identify and predict the
magnitudes of new ecological risks and noncancer human health effects and to
understand better the biological effects of carcinogens at very low doses.

The Administration is working within and across agencies to improve the methods by
which risks are evaluated and the ways in which the resulting information is integrated with
economic, social, and other considerations in making decisions that will ensure the
appropriate and effective protection of public health, safety, and the environment.

These examples of the Administration's S&T priorities illustrate the critical roles
science and technology play in our society. We have produced a science and technology
- program that, within the spending limits established by the new covenant with America,
ensures a better world for our children and their children. We have integrated federal
science and technology programs with efforts in the private sector and internationally in order
to maintain a strong, vibrant, sustainable economy.

¢
Are We Ants or Grasshoppers?

Mr. Chairman, all of us need periodic reminders about the necessity to invest for the
future, but this country has an excellent track record of using science and technology
investments to do just that. Our global competitors in defense, acronautics, medical devices,
pharmaceuticals, ‘and computers have learned from our example. They now make similar or
greater investments.

The charts attached to this statement provide some R&D spending data shown in terms
of investment as a percentage of GDP, which helps us compare nations. This is similar to
comparing IBM with much smaller companies. IBM invests in R&D as a percent of-sales to
support a big business. Small companies also invest a similar percent of sales in research and
development.

The United States supports an almost $6 billion cco.nomy. On the other hand, Japan
had a $2.5 billion economy in 1993.

As you can see from the charts, the U.S. still leads the world in total dollars spent on
research and development. However, Germany and Japan equal or surpass our level of
spending as a percent of GDP. As you can also see, they are far ahead of us in nondefense
R&D spending.



Our competitors are becoming more and more like Aesop's fabled Ants, who put
aside some seed corn for a cold, rainy day. We did that ourselves for many years. The
federal government saw opportunities to invest in a better future, persevered in those
investments, and reaped ample reward: For example:

* Fiber optics was a germ of an idea in an obscure area of basic physics in 1966 but
now carry most U.S. long-distance telecommunications.

* The Global Positioning System represents a confluence of basic research in physics,
software, communications, and high-speed electronics. First developed for military
purposes, it is now rapidly expanding into commercial markets for navigation and air
safety and monitoring Earth's large scale ecosystems. _ :

* Severe weather prediction emerged from the integration of space platforms, immense
‘computing power, and continued atmospheric science research to help prevent loss of
life and property.

* DNA testing resulted from decades of basic research in molecular biology and
computer science and now provides a way to identify people in the best of times -- for
example, reuniting families after the civil unrest in Argentina -- and in the worst of
times -- for example, associating suspects with crimes.

But I fear we may become like Aesop's Grasshopper, who sang the Summer away. In
unisqn we sing “less government, lower taxes," but there's dissonance when we try to talk
about preparing for the future, about putting something aside for our children and
grandchildren. We must find some harmony, Mr. Chairman.

Scientific knowledge is the key to the future. Technology is the engine of economic
growth. Together, science and technology build new businesses, provide good jobs, improve
health and the quality of education, and protect us from threats as diverse as environmental
degradation and military force.

American mastery of science and technology will largely determine whether our
citizens capture new opportunities - good jobs, a higher quality of life -- and continue to
enjoy basic amenities, including safe and affordable food and shelter. Innovations in myriad
products and processes Americans count on for a better life, such as heart surgery,
computing, and electric lighting, stem from scientific advances. The investments we make
today in basic and applied research will assure the continuous flow of knowledge needed to
develop new technologies for the future.

The federal government plays a crucial role in ensuring American leadership in
science and technology. The Nation's world leadership in science, mathematics, and
engineering fundamentally derives from federal sponsorship. Federal research investments
led directly to the technological leadership of U.S. firms in agriculture, aeronautics,

semiconductors, computers, communications, pharmaceuticals, and scores of other critical
arcas.
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We remain convinced that: 1) the Nation's future depends on advances in science and
technology; and 2) federal investment in research and development is an essential catalyst for
such advances. The Administration is determined to continue investments in the future
despite fiscal pressures today. We want to work with you in achieving this objective.
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It is with special pleasure that once again I greet this distinguished
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Since I last addressed this colloquium, we have witnessed a

remarkable string of scientific discoveries and technological advances.

s
Hardly a week goes by without major breakthroughs reported’in the



pages of that learned journal of science -- The Washington Post: possible

{CLF‘-M

water on our moon, and on one of the moons of Jupiter, thewbﬂsw
prospect of ancient life on Mars, cloning of a mammal frém a fully

differentiated cell, confirming the existence of a third branch of life on
ol ('J,r“.._\ mf“‘_w I‘O*‘OJA‘“:S hM

earth, first steps toward demonstration of an “atom laser,”* Just last /‘ﬁ"‘ “~
MA"M#’*"

week, we read of the use of satelliterdata to document a significant

response by Northern Hemisphere ecosystems to global-scale warming

dafu&L,ﬂ,,

during the 1980s, which can be described as a*longer growing season in
t od s P ZI‘,‘.IA..s
high latitudes. The list goes on and on. All are magnificent*discoveries.
all generating a new series of questions a&;possibilities/u*o?\w““}v‘)‘
¥ [ biwowiad iyt |
Contrary to these recent noteworthy discoveries, it is remarkable
how much of the S&T policy discussion remains stuck on gloomy
“budget talk,” agency fortunes, and the outyears. There have been
many dire predictions that balancing the budget would mean deep cuts

in civilian research programs, on the magnitude of one-third over the

next five years. Every year in this office, I have heard these rumbles.

2



/mr*""”’

And every year I have warned that*our research budgets were in real

peril. This year is more hopeful, although the yellow caution flag is still

out. T

I will return to the budget later, but I first want to dwell on the
e S U—
overarching national interest’- with an eye on the future and its
constituency. You are an integral part of that future and therefore have

a stake in the long view of policy that OSTP seeks to provide as
t

interagency coordinator and advisor to the President.

Budgetary and Policy Climate

First and foremost, let me assert that the President and Vice
President remain unwavering in their support for science and technology
as crucial investments in our future. They share our convictions that
such investments enable our nation to compete aggressively in the global

marketplace, protect our environment and manage our natural
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resources in a sustainable manner, safeguard our national security from
emerging threats, and spur the technological innovation that has
contributed so much to our economic prosperity and quality of life.
Despite the prognosis of some pundits, last year we often sailed against
(ere ¥ U b4 dnu\jm 7%*—6«1‘)
the wind; but we always held our rudder true. And, as a result, with a
(VTN S
lot of help from outside government, we successfully held the line in*the °
purchasing power of the aggregate Federal S&T budget. This is the

fifth year in a row that President Clinton has proposed to increase
t

research and technology funding, while at the same putting our countr

on the path to fiscal sanity.

his ? especially e?couragmg Aews, and } ~
/ ’

/
o . / .
at once Fe?éral spending is brought under control, our Federal
/ " // -

eve

,

/ /"/ c [
S&Zi/nvestment,s/should grow and track at least with the Gross -

/
[

Domestic

Within the scientific community and in Congress, there have been
calls for significant increases in federal R&D budgets above what the

President has requested. Some proposals are genuine. Others are little
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more than nicely wrapped, rhetorically-filled, empty presents. Yet these
calls for more research support signal an endorsement of one of the
Administration’s priorities, and hint of a welcome returnto the

traditional bipartisan political support for investing in future research.

[ am heartened by those scientists, university and industry leaders.
and policy makers advocating greater Federal investment in R&D. Such
activism fias made a difference by amplifying the scientific community s

.
voice. But make no mistake: the constraints on Federal fesearch
funding are driven by a budget deficit and national debt that recklesslv
tripled during the 1980s, and that still stifles investment today. Would [
L;,(,Tr_,'.,.‘ st ¥y T
like to see an increase in federal funding for research??0f course!* Do 1
believe that our nation's taxpayers and future generations would be well-
served by greater investments? Absolutely! Would better
understanding of how S&T changes the lives of our citizens help the

cause? Unquestionably! For I believe that the future is best-served if

science and technology are widely understood and valued.
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We struggle with these difficult choices to. ensure, as the President
consistently points out, that “the future does indeed have a-
constituency.” S&T funding is a high-stakes, high-leverage investment
in the Nation’s continued stability and prosperity. Our President’s

economic plan is working. Our deficits are lower. Our economic growth

is hiffier. And it is this steady growth that fuels the economy, making it

easier to increase S&T investments and still reach a balanced budget bv
t

the year 2002. Look no further than the President’s R&D budget
srin g cocaphle bl pe oY

projections that are far more favorable than anticipated® For the first
time since 1981, I repeat, since 1981, the budget deficit could slip below

$100 billion this year, thanks to a robust economy that is boosting tax

ket i a LF Lol Hoan 421587
revenues. “~¢ it . :

o o8 f/M““QM'W’{“W“ﬁg%{‘Z/‘
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Shaping the S&T Portfolio

How can you help shape the- S&T portfolio? You need to continue

to be political activists in explaining the intricate processes and
beneficial outcomes, revealing the complexity, uncertainty, and
inherently long time horizons that characterize your research and
innovation. While the S&T entgrprise may not be growing at the rate of
the 1980s, our job is still to ngfirish American science in all its vitality.
We are shaping an S&T pertfolio that is consistent with existing budget
projections, that addresses national goals, and that is faithful to the
exciting opportunities we glipipse daily.

So how will we effectively expand the frontiers of knowledge under
current budget scenarios? As the Cheshire Cat pointed out in Alice in
Wonderland, “how you get there depénds very much on where you want

to go.” In the final analysis, our Federal S&T investment priorities must

be balanced against all other needs to invest in infrastructure such as

7



transportation and environment, crime prevention, national security,

housing, health care, and education.
. ,H‘a» ’ -z
‘ Even as the Federal budget deficit is tamed, the Administration has
protected the level of investment in key Federal basic science programs,
not only those in the National Science Foundation and the National
Institutes of Health, but also those in numerous mission agencies, such as
the Department of Energy, and the National Aeronautics and Space

3

Administration.
g
Our S&T leadership strategy is a national — not just a Federal —
strategy. The benefits of research are not fashioned in Washington, thev
are forged in factories, laboratories, and universities and colleges across

: e : :
America. We sre shapmeg a national program to address national goals.

Therefore, a centerpiece of the Administration’s portfolio is our

commitment to S&T partnerships between the Federal government and
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universities, states, and industry. Such collaboration is not only
desirable, it is essential. No sector, sponsor, or performer can do it
alone. The linkage of research and education — anchoredin universities

omf ,.-6&;‘.4 /—wﬁ
but practiced infacilities beitt; staffod==

~serdartiaztze~ has proved an exceptionally effective public policy for

decades. From planning to execution to evaluation, we are bringing to

the table all the players in science and technology — the business
community, research universities, non-profit institutions, and state and
3

Federal governments.

In many research fields, the productive path to scientific advances
increasingly involves international collaboration. Major research
endeavors, such as space missions, particle accelerators, astronomical
observatorics, the quest for fusion energy, climate change research, and
mapping the human genome, are so resource-intensive and necessarily
one-of-a-kind that international cost-sharing, exchanges, or in-kind

contributions have become commonplace. Reflecting the global growth
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in sources of innovation, working with other nations on research
activities for mutual benefit has grown as a pfiority.

The Federal investment in university-based research is about $13
billion annually in university research alone. This investment has
yielded new knowledge, technological innovation, and a scientific and
teéhnical workforce that is the envy of the world. But national, political,
corporate and education leaders have advised the President that the

t
Nation’s universities are experiencing growing stresses and strains.
Such pressures stem from a constellation of changes, and the President’s
Committee of Advisors on Science and Technology (PCAST)
recommended a government-wide policy and administrative review of
our university research system. In response, last September, the
President ordered a multi-agency review of the university-government
partnership to identify the principal areas of stress, and to recommend

ways of coping and adapting without sacrificing excellence or

productivity. This review will assist us in developing strategies that

10



promote cost-effectiveness, allocate research costs fairly, strengthen the
research-education linkage, and develop appropriate measures of

accountability. T

As many of you already know, the White House and the Nation’s
governors recently agreed to work together in an Innovation
Partnership to promote economic growth by stimulating the
development and use of improved technologies in areas such as

¢
advanced manufacturing, education, health care and electronic
commerce. We will also extend the capacity of the Manufacturing
Extension Partnership to help modernize the nation’s 380,000 small-
and medium-sized manufacturers. We will continue the work we have

begun to streamline the regulatory environment for research and

technology.

We will also persist in our efforts to have Federal agencies work

more closely with each other, and with the private sector. We have had



some notable successes, including the Partnership for a New Generation
of Vehicles, a cooperative effort among numerous government agencies
and the U.S. automobile industry, to produce é production prototype
vehicle capable of 80 miles per gallon by 2004. Another standout is the
Commerce Department’s Advance Technology Program which forms aasf-w
i)artnerships with companies that have the greatest potential for
developing technologies to achieve broad-based economic benefits with
high rates of social return. These programs are now approaching a level
¢

of experience that should permit definitive review and optimization of

future investments.

Other exciting initiatives interagency including the Global Climate
Change Research Program, the High Performance Computing
Initiative, convergence of civil and military weather satellites and
advanced aviation and space launch technologies, and a major effort on

Emerging and Re-emerging Infectious Diseases.



I cannot stress enough that bipartisan support will be critical for
shaping a sustainable agenda. The American.people want us to be
partners, not partisans, and the vast majority in Congress-support a
strong F.ederal research program. The scientific and engineering
communities also have the opportunity and the responsibility to help

forge consensus about the future’s requirements for America’s research

and education investments.

Today, the challenge is to make the best use of the Federal investment

% to make each public dollar purchase more scientific impact and attract
additional finding from other stakcholders in the R&D enterprise. Lean
but accountable research administration, both in the federal government
and in the performing institutions -- universities, medical schools, and
national laboratories -- will help sustain our competitive position, even

as expenditures are constrained. Consequently, the Administration has

-
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begun a process of management reforms to improve the effectiveness of

oy

the investment. Examples include: revising and streamlining

regulations and agency directives; rdenti

Mm; automating research support functions; and
developing performance-based organizations. Identifiable goals,
measures of progress, and accountability for the outcomes achieved with
Federal S&T dollars are also needed -- and, I might add, a

responsibility of researchers. The Government Performance and Results
t
Act codifies this and will assure the investors in S&T, the American
public, that their tax dollars are well spent.
In the'FY98 budget request, we continue to promote the growth of

programs that benefit basic research:

* NSF and NIH would each be increased by 3%:;
* Basic research funded by DOE is proposed for a 4.6% increase above
FY97 funding levels (remember that previous out year projections

had DOE programs sharply decreasing);
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* The peer-review competitive grant programs at both the USDA (the
NRI program) and EPA (the STAR progra.m) are up 38% and 21%,
respectively; B

* DOD basic research in the 6.1 account is up by almost 8%; and

* Science research at NASA is up 3%, including a projected 7%
increase in academic R&D.

 Support for environmental research, as well as health, food and safety
research also rises.
¢

* Investments in computing and communications grow by 10 percent.
There is significantly enlarged support for programs to bring modern
technology to America’s classrooms to raise students’ achievements to
rigo’rous and challenging standards.

* Investment increases are also included for R&D essential for ensuring

continued U.S. economic leadership and job creation.

In sum, to maximize balance and effectiveness of the S&T

investment portfolio, the Administration is promoting R&D programs

15



that are: selected through a merit-based competitive process; are

planned, funded, and conducted jointly throﬁgh partnerships; provide

realistic and objective measures of progress and performance; enable

technology development through sustained interactions with industry
and state and local governments; build professional capacity in the

workforce; and promote international cooperation.

The Research-Education Link

Let me return to an issue I only alluded to earlier. The S&T
portfolio must reconsider the linkage of research and education, the
connection between discovery and learning. In his recent State of the
Union message, the President clearly placed the next generation at the
top of his priority list. He has redoubled his commitment to excellence in
education and is establishing performance goals, starting with 4" grade

reading and 8" grade mathematics exams beginning in 1999.
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In a Directive issued last month, the President created an NSF-
Department of Education Working Group to 1mprove Math and Science
Education, coordinated jointly through OSTP and the Domeéstic Policy
Council.. In June, we will recommend an action strategy to improve the
teaching and learning of mathematics and science pegged to
international benchmarks. We will focus on incorporating the best
practices in teaching, identifying challenging instructional materials, and

integrating technology into classrooms. Perhaps most importantly, we

%

will seek to mobilize the professional communities to convince students
that the math and science learned in the classroom today is critically

related to the skills they will be need in the jobs of the 21* century.

We need to think of science and math as part of a seamless web of
formal education not for a select few, but for all children who carn a
high school d'iploma, a two-year, or a four-year degree. Today’s 11-
year-olds will be voters in 2004. They will need to understand and

routinely use what we in this room consider “specialized” knowledge.
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That is the legacy of the link between research and education, and
between science and social progress. The Nation’s colleges and
universities must view their mission as the refinement of “works-in-
progres;” that begin, as researchers at last week’s White House
Conference on Early Learning reported, long before children enter
school. Thus, the process of recruitment and growth must start with

investments long before students arrive on a college campus.

Conclusions and Prospects

Over a half a century ago, the Manhattan Project demonstrated in
graph_ic terms the power of applying the tools of science and technology
to critical national needs. With a shift in our national priorities, our
science policies, traditions, and practices must also evolve. Together we
must seize the opportunity to shape our national research agenda and

Stunts

tackle other large,'technologically complex problems that enhance our

quality of life and national security. For while we respect the principles
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of excellence and competition that underpin the future health of U.S.
research, we must continue to nurture the human capital that educates,
invents, and administers — not just for the sake of science-and

technology, but for our society as a whole.

Once again, allow me to underscore this Administration’s vision
for science and technology:

. Advances in S&T - spectacular and often built on partnerships —
are inseparable from the Nation’s future.

. Despite dire predictions, we have held the line in the aggregate
purchasing power of Federal S&T. Two years ago; during a period
of S&T budget frenzy on Capitol Hill, I quoted the wise advice of
Thomas Jefferson who once counseled “A little patience, and we
shall see the time of witches pass over, their spells dissolve, and the
people, recover mg their true s1ght restore their government to |t< .

true principle;” [ believe that after we’ve finished the task of

getting the budget deficit under control, support for S&T should
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grow and track at least with the GDP, sigagwsith ourtsuccess in
W . .

demonstrating the*added value from such‘investments.
Research links with education are absolutely essential, and not just
in graduate school since developing human capital is a long-term,
overarching goal.
We are inventing new ways of doing business. By coupling

' . R a)‘/ L]
research choices more explicitly to national priorities, we‘!reshapwz
the S&T portfolio, with advances in fundamental knowledge at the
core.
Unless the scientific community stays involved and talks to its
“investors” — citizens and their elected representatives — we will

suffer in the budget wars through “silence” and forfeit our

competitive advantage.

This is part of a new social contract, one that demands explicit

links between knowledge production and its applications in policy and

practice. As President Kennedy once reminded us, “Scientists alone can
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establish the objectives of their research, but society, in extending
support to science, must take account of its own needs.” I urge you to
look under, over, and beyond budget trend lines. We must emphasize
strategic thinking and organizational change, not budgets per se, since
resources will inevitably lag our aspirations and promising ideas. As
Congressman George Brown wisely points out that if we are to preserve
the future health of the nation, we need to focus on S&T policy, not solely
budget policy. The two are clearly linked, but too often we lose sight of

t

the long-term S&T policy while getting exercised annually over numbers

in the budget ledger.

However, in the dawn of the twenty-first century, [ do not close on
a somber note, for ours has been a century of scientific conquest and -

technical triumph.

Never in our country’s short history or even in the longer history

of science has the prospect been brighter, or the need greater for

21



collaboration between those in government shaping S&T policy and

those of you

The challenges we grapple with today are without precedent in
human history. Let us always remember that wisdom is the child of
experience) as we move toward a new era in which science will be
increasingly challenged to fulfill its promise. And as we lean into the
future, let us also resolve to encourage other talented young men and

t
women to join us in these disciplines which require so much from them

but which have so much to give to our citizens and to the people of the

world.

So to each of you I express my deep appreciation for your
contributions to the welfare of mankind, to the priceless storehouse of
knowledge, and to the options of new technology so essential for the

future.
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Finally, I am reminded of what the great French Marshall Lyautey
once said when he asked his gardener to plant a treex The gardener

protested that “the tree would not bear fruit for a hundred years. “In

that case,” Lyautey responded, “then plant it this afternoon.”

That is how I feel about your work. Godspeed to each of you, and

may the best be yet to come!

Thank you very much.
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