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TI^ Mr. Chairnian and Members of tiie Subcommittee: 

f I am Harold Varmus, Director oftiicNationallnstitutes of Healtii. I ani pleased to? r-̂ ^ 
. appear before the Subconwrnttec to describe our system of protection of human icscar^ 
i a responsibility of enormous weight While the collection of scientific data to expand oux;̂  v̂ # M : ^ i ^ ^ 
t knowledge ofthe causes of human ills is the ultimate aim of medical research, of In r̂tance ii5a:;|^fif|fef^ 
i the protection ofthe individuals who assist us through their participation in research stadits:^}0^0i0p^-0§ 
I Without these individuals, it would have beai impossible for us to have ciade such remarkable 
\ progress in the development of effective treatment and prevention strategies for a host of human ; ^ % 

diseases and conditions. n 

\ 

History of Human Sttbtects Proteggon 

May 30 marks the 22nd anniversary of tlic formal promulgation of the Departinent of 
Health and Human Services' (DHHS) regulations for Proteaion of Human Subjects in leseaicĥ f̂ ^ 
(Titie 45 Code of Federal Regulations Part 46). This ̂ dgorous system of protections, dwigneS to'^ 
preclude the very problems we will discuss today, b guided by a set of principles~respect for v -
persons, beneficence, and justice-̂ ^ch are the three quintessential reqmrements for the ethical 
conduct of research involving human subjects. It is based on a succession of judgments made by 
a variety of individuals in tiie context of DHHS regulations. Scientists, ethicists, lawyers, 
advocacy group members, and, most importantiy, public citizens look at research protocols and 
weigh risks and potential benefits. 

Let mc take a moment to give you some background on the development of humj|m v^^v^^fc^ 
subjects protections. Our modem-day system began with the Nviremborg Code/yiWch • 
develops! for the Nuremberg Military Tribunal to provide standards by >^ch to judge the r 
human ejqperimentation conducted by the Nazis. Many ofthe Code's prindples regarding ttef^^r^vfe;': .. v i 
etiiical conduct of research involvmg human subjects still are followed today/ It was foUowcdin^*"^^^^ ^ ^ 
1964 by the World Medical Association's Z>ec/arfl/ton of Helsinki: Recommendations 
Medical Doctors in Biomedical Research Involving Human Subjects; and in 1966, NIH issued . 
''Policies fbr the.Protection of Human Subjects, whidi established the institutional review boaid^^ 
(IFB) as one niedwflttism through whidi human subjects wodd be protected •p_ 4^::.::<':.'.i^s^.^: -:.. - . 

As I have mentioned, it was in May 1974 that tiie DHHS regulations were issued, ? 
elevating to regulatory status NIH's "Polides." Then to July 1974, the National Research Ad 
was enacted, wMch established tiie National Commission for the Protection of Human Sulijects 
of Biomedical and Bdiavioral Research. The activities ofthe National Conimission, which wajs;%̂^̂^̂  v̂ -̂  
active fiom 1974 to 1978, cuhninated in the dcvclopmwit ofthe Belmom Report: Ethical ̂ 0 M ^ 
Principles and Guidelinesfor the Protection of Human Subjects of Research, The Report 8d̂ î î v̂  ŷ -̂-̂ -̂'̂^ 
forth the three basic ethical principles underlying the acceptable conduct of rcseardi invdlying;;̂ ^ 
human subjects, mentioned above, which continue to gdde us today. OVcx the yeaais; thk̂  DHH?̂ ^̂  
regulations have been revised six times, adding additional protections for vulnerable popiiladons.'if̂ fê  



J $ Whose Responsibility Is The Protection of Human Subjects of Research? ^ 

r 

• 

# 

Who is involved in protecting human subjects? The ardtitectiire ofthe current systcmi 
involves at least half a dozen levds of protection. Ultimately, protection depends on seyei^^;:; 
principles. First, tiie cUnical investigator must be sdentifically well-trained and also awM^oJpy 
or her etiiical responsibilities as a researeher committed to totii the advancement of kiibwledgC)̂ ;̂  
and tiic welfare of research partidpants. The initial planning ofthe research protocol is a Vttal ; 
part ofthe protection of human subjects, during which time the researchers perform a tiiprptigh:w^^ 
review ofthe literature in order to develop a research plan and also to identify any potential ' ^ ^ ^ 
assodated whh the research. The investigators address both benefits and risks associated v ^ g • 
the research, and formulate an appropriate process to inform potential participants, to obtato « , 
informed consent for partidpation, and to document tiie consent 

; Second, there is review and approval of the research protocol by a local IRB, a • i 
requirement ofthe DHHS regulations for Federally-supported research. Altiwugh nonrFederal: I 
researdti is not covered by these regulations, you dibuld be aware that the DHHS regdadcuiŝ jWiî i;:̂  
in general use by others as well. Following IRB review, additional re%iew responsibilities r<»t 
witii 1) the executive ofiGcial of the research site; 2) the scientific review group at tiic NIH 
(generally, witiiin the Division of Research Grants, or v.itiiin an NIH Institute or Center [IGJ); 3) 
tiie Advisory (Council or Board of tiie fimding IC; and 4) tiie executive official of tiie fundings 
entity. Each has the authorit}' to raise concems abom human subjects iasues and to request 
further evaluation and correction of any problems found. 

Once multiple review of the proposed study design and informed consent documents haŝ  î̂̂ ^̂  . 
been accomplished, and the proposal is fimded, tiiere is tiie crucial interaction between the'Jĵ ^̂ f̂j*̂  
research volunteer and the research investigator. It is at this pomt that the informed consent 
process begins — when the research volunteer is apprised of what will be required for his/her- . . . i 
participation in the study, inchiding known associated risks. The informed consent documeat;̂  { 2 
only one component-tiie written component-of the informed consent process. I will describe 
the particulars of informed consent later. There also may be several individuals involved vwth 
the rescardi volunteer during the process of obtaining iiifonned consent and throughom̂ t̂̂  
course ofthe study, such as the nursing and sdentific stafii as well as a physician. There also 
may be a consent auditor or monitor, or an advocate for the research subject to ensure that [̂ •̂•• .̂•̂ .••'fî f̂ v-:-,.:̂ . 
research subjects understand and are kept informed of any proposed changes or risks. 

IRB Review . V'̂̂  -

As I mentioned earlier, IRB review is required by DHHS regulations. The IRB must be i:;^ !^^ 
established at the local levd and have a minimum of five people, induding at least one ^:Ma!^:&^i^^(i;:4 
one nonscientist and one person not otherwise affiliated with the institution conducting the r^^^i^^^^l^i^^^ 
r«search study. Having iht IRB at the research site is the cornerstone of our system of proteodonp^^l^^ 
of human subjects. IRB review is a prospective and continmng review of tiie research by a gioup^v^^^;^?^ 
of individuals with no fomial interest in tiie particular research study, who are in the best ^sa^jxxo^^i^^^ 



to know tiie resources of tiie institution, the capabilities and reputations of tiie investigators and,iip|i| 
staff; and the prevailing values and ethics ofthe community and, thus, the likely subject 
population. No human subjects research may be initiated, and no ongoing research may >. 
continue, in the absence of an IRB approval. The NIH cannot provide fiinds for human subjectŝ  
research unless an IRB approves the protocol for such studies: ;: ^ ^ > 

Once research is initiated that involves human subjeds, IRBs have continuing '' | 
responsibilities. These include the condud of continuing review at intervals impropriate to the | 
degree of risk, but not less than once per year; the autiiority to observe or have a third party | 
observe the consent process and the research; prompt reporting of any unantidpatcd problems • ^ | 
involving risks to subjects or others, or any serious or continuing noncompliance with the IRB's | 
requirements or deteimination, or with the regulations; and authority to suspend or terminate IRB : I 
approval of research that is not being conducted to acconl with the IRB's requirements or that | 
has l?een assodated with unejqpected serious harm to subjects. ; | 

Data Stffety Monitoring Boards • ••^^•• •^•y;\.vi::>xi:y -:- ̂  

An additional layer of review tiiat is sometimes employed is an mdependent Data and 
Safety Monitoring Board, or "DSMB," ̂ pomted to oversee and to evaluate the research 
mvcstigation. Size and make-up of DSMBs vary; however, most mdude physicians witii 
expertise m the disease under study, gamed either through patient care or to the conduct of 
research, statisticians, and experts m sdentific specialities. A patient advocate also may be 
mcluded among the members of a DSMB. At periodic mtervals durmg the course of a research 
study, the Data and Safety Monitoring Board reviews the ao(njmulated dê  and r ^ 
recommendations on the conttouation, or modification; of flic study : vŴ  ;i 
prematurely because of a toxic effect or because a strong positive effect was seen, and it would 
be unethical to contmue with some subjects not receiving &e|(»t article that has dernon̂ ^ 
benefit, it is likely due to the mtervention bf a Data aî ^̂  

Institutional Officials 

Those direcdy tovolved witii die protection 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 fix>m Research Risks (OPRR). M>cated admiiiistrativdy an̂  
logistically at the NIH, OPRR exerts extenriv6 0vetd;̂ t of the entire process of human subjects ,,v<̂  
protection forHHS-supported research Among its the OPRR develops : 
and monitors, as well as exercises compliance oversight relative to, DHHS regulations; 
establishes criteria and negotiates for Assurances of Compliance with institutions engaged m > < 

The filial respoiisible party at the aî Ucant/grantee institution is the institution̂  ofificiaU j 
who signs-ofif on the researdi project yvhm the application is submitted to the funding agency | 
and assumes responsibility for the research project on bdialfoftfae institution when the award is f 
accepted. 



DHHS-supported research involving human subjects; conducts programs of clarification fmd 
guidance for both the Federal and non-Federal sectors with respect to the mvolvement of ^̂ k̂̂ î -ry-jiy. ĵ ,;̂  | 
humans; and evaluates the effectiveness of DHHS policî  and programs for the protection of : ^ 
human subjects, OPRR plays a major role measuring that human subjects of research arc . ^ 
informed and protected and that thorough tovestigations of hiynan subjects concerns are :,, ; • v i- ,, . <̂ 
conducted. OPRR also investigates complamts from research subjects and others concemed with;--v" • ^ I 

I their welfare, and conducts a national program to educate the research community about human 
I subjects protections. 
i • •. 

Members of NIH sdentific review groiq>s and advisoiy coundls evaluate the proposed: 
\ involvement of human subjects in the research and identify conunents or concems regardtog 
: protections for human subjects. NIH program staff work witii the prmcipal mvestigator and tiie 
; ixistitution to resolve any human subject conunents or concenas prior to award. Grants 
I management staff confirm that an applicable Assurance of Compliance and IRB approval have 

been obtamcd prior to award. Once these steps are completed, the Institute or Center Director 
makes the decision MN̂ etfaer or not to fund the research project 

A Perfect System? 

While I have emphasized the multiple layers of protection inherent m 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 mdividuals charged witii ensuring adequacy of tiiese protections are unable to 
foresee potential problemŝ i;:W1iatiŝ  possibij^ pf a Mure in human judgnient ninning ; 4̂ .̂ ^ 
through sbc or more kyers of reidew^ successes far outwdghthe feilures. 7 
Nevertheless, there have been research studies that have required further evaluation for human 
subjects concems. To giye you a sense of the kmds of problems we have encountered, I wUl 
relate brief accounts bf seleded research studies tovolving human subjects concems and 
highlight actions taken to address theuL 

In one well-publicized instance, concem was raised about the proper explanation of risks ̂  
in the informed consent process for a study tovolving research subjects with schizophrenia at thej; . 
University of Califomia at Los Angeles (UCLA). After extensive review of concems voiced,,; 
and of the institution's informed consent practices to general, it was determined tiiat the 1KB did 
not exercise sufficient oversight of die informed consent process. The institution was directed to 
revise the Informed consent process. In addition, OPRR instituted close monitoring of die 
institution's human subjects activities, and issued a report on the tovestigation of UCLA activities 
relative to this protocol. As a result of this occurrence, tile Acting Director of the National 
Institute of Mental Health (NIMH), the fimding entity for the study, sent correspondence to more 
than 200 clinical myestigators to proyide each with a copy oif the OPRR report and to request |h8A v>. 
they careflilly scrutinize all infbrmed consent documents for full compliance witii the CŜ Ŝ jk-:kM': 
recommendations. In 1 S>95, the Institute released a program announcement-Informed Ĉ onsent : 
m Clinical Mental Healtii Research-to expand upon previously funded research on infomied 
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consent. NIMH also has sponsored, and co-sponsored with advocacy groups, a number of f | |^ 
workshops and conferences aimed at addressing issues specific to mental illness in clhucai[?||l'̂ ,̂ ,̂  
research. -̂ fî ĵ ^̂ s ,. 

In a second instance, concem was ejqircsscd about tiie misuse of an expedited IRB'reyiiiwI^P- • / 
process. OPRR identified failure of leadership witiun die IRB as tiie root of tiie p r o b l e m ^ ' ' ^ ^ 
resulting to resignation ofthe IRB chairman. Sometimes, an OPRR review leads to a finding ;; 
that the concems were unfounded as to the case of another tostitution. OPRR foUowed î i oil̂ '̂̂ *̂ "̂ r 
concems that were raised about v̂ ethcr a particular IRB was properly conducting the required ^l' 
annual review of conttouing research. The institution demonstiated to OPRR that some 2,000 - ' 
research protocols involvtog human subjects had, mdeed, received conttoutog review by tide IRB •!; 
to accord with DHHS regulations. V r^f -r' 

Protection of Vulnerable Populations 

Let me return briefly to tiic spedfic responsibilities of tiie IRB and the concerns IRBs " ' ' " 
must address. IRB review assures tiiat risks are minimized; risks are reasonable m relation to 
anticipated benefits; selection of subjects is equitable; there is proper informed consent; and the 
rights and welfare of subjects are mamtamed to other ways, as well. This is particularly 
important when subjects are likely to be vutoerable to coercion or undue influence. 

What populations are judged to be vulnerable? IRBs pay careful attention to research 
mvolvmg children, prisoners, pregnant women, todividuals vdth miental disabilities, mdividuals • 
vfho are economically disadvantaged, and individuals y/ho are educationally disadvantage! ''" t^^ 

The DHHS regulations provide extra protection for vutoerable subjects to several ways. 
If an IRB regularly re^ mvolves ia vutoerable category of subjects, 
coxisidwatiohmî ^̂ ^ 
knowledgeable about ahd eixperienced to working witii the vulnerable population. When some or 
all of the subjects are likely to be vutoerable to coercion or undue influence, IRBs must see that 
additional safeguards are mcluded to the study protocol. Spedfic, detailed protections are 
actuaUy written mtb DHHS regidations pertaining to pregnant women, fetuses, human ova 
fertilized to sdtro, prisoners, and children. I would like to highlight a few additional protections' 
to place for several of these vutoerable groups. 

Children 

Recognizing the need for special attention to pediatric subjects of research, it is assumed 
that children arc incapable of providing informed consent As such, special protections are 
mandated for this vulnerable population. As required by regulation, parents or legal guardians ' 
must give proxy corisent for tiieir children to partidpate to research protocols. In protocols 
involvmg only minimal risk or those involvtog greater than minimal risk but which have the 
prospect of direct benefit to the child, only one parent must give consent In protocols mvolvtog 



- > a minor mcreasc above minimal risk or more than a minor tocrease above minimal risk to vrtiich^^^||j|^i| 
•t^- the child stands not to benefit, both parents must sign a consent form, -^^^-iM 

As an additional protection, witiiin the totramural program of the NIH-with specific; raî f̂*'̂ ''?̂ '" v i 
exceptions-children between the ages of 7 and 18 who are capable of understandtog that they are ̂ '̂^ ? '' ^ 
involved in a research project are required to sign an "assent" form, y)Mch acknowledges 
affirmative agreement to participate to a research protocol. Much care is given to writing asswit ^ 
forms in readify luiderstandable language that is age-appropriato and to providing simple ord^|?#^ ŝr> I 
explanations, sometimes accompanied by visual demonstrations with dolls or by role-playing, r ^̂^̂  - f 
Research investigators and nurstog staff are often assisted to the **asscnf' process by patient Û fŷ -̂
advocates and assent auditors y/ho are not tovolved to the research projed in order to avoid any - 7 
possibility of coerctog the child mtopartidpating to the protocol. 

Persons with Mental Illness or Dementia '^-^^f •••••'•••.'•.'• i 

Altiiough there are no DHHS regulations providing specific protections for persons with •il -
mental iltoess or dementia, special attention is being given to informed consent issues related to 5 
their mvolvement m research studies. Recogniztog the many issues surrounding patients vwtii 
mental illness, tiie NIMH co-sponsored with the National Alliance for tiie Mentally 111 (NAMI) a 
series of raeettogs, induding a symposium at the NAMI aimual meeting, to discuss ethical issues 
concerning human subjects witii mental iltoess in biomedical research. The NIMH and NAMI 
now are plannmg co-sponsorship of a meeting witii a broader group of partidpants to develop a 
series of principles to guide informed consent with potentially cogiiitively impaired subjects. 
NIMH also sponsored a conference, Ethical and Human Subjects Issues in Mental Health . «.>>^ i> ?v / ? 
Research mth Children cuviAdolesceritsAO d^sQ»mihtspt<^^ 
this research. In addition, the NIMH and OPRR co-sponsor regional workshops to focus on 
issues spedfic to patients with mental illness to clinical research. These workshops, held 
tiiroughout the country, ai* attended regularly by approximately 1,000 IRB members and 

• . researchers. , 

Issues of informed consent are of particular concem for the elderly population, 
particularly witii regard to AMeimer's disease patients and otiiersvvitii diminished cogm 
capadties. The National Institiite on Aging (NIA) is partidpating to.a Request for AppUcation̂^̂^̂^̂.̂^̂^̂  ^ 
on infomied consent m researdi tovolving human subjects, which I will discuss later. NIA is 
particularly toterested to the role of cognitive function to aging, and the ability of the elderly to 
understand and remember so that information related to the consent process is meaningfiil. 

In addition, the NIA issued an aimouncement to the NIH Guide to Giants and Contracts, 
in October 1996 on ̂ Împlementation of PoUdes for Human Intervention Studies," This notice 

V codifies additional oversight on the part of NIA Program Administrators to ensure the safety oif 
'101 • participants to NIA-supportcd intervention studies. 



Beyond these guidelines and the general NIH-wide girideltoes on protection of humahW0; 
subjects, the NIA has no formal written guideltoes for informed consent for research with ^ ^;A^l 
Aldicimer's disease patients. However, efforts are betog made to maintain consistent practiiM**^-
across large multi-site clinical studies. For the Aldieimer's Disease Cooperative Studies X 
Program, the Principal Investigator revievv^ the consent fonmsifrom each site for consistency aB^^ff 
appropriateness. " ::. '•'''i^^Tj^^i^^'-'^^ 

In addition, the NIH Wancn Grant Magnuson Clinicd Center-togetiier witii the NIMH, 
the NIA, the National Institute of Neurological Diseases and Stiokc, and other NIH institutes-
has pioneered the concept of tiie durable power of attorney appUed to research participation, 
whereby todividuals, while competent, could identify someone to represent theh best toterest and 
provide informed consent should they later become cognitivdy impaired. The classic example Of 
vfhtci this would be used is witii participants to a study of progressive dementias. '̂ -'W ? 

Drug Users V, 

The National Institute on Drug Abuse recognizes the importance of dmg users to drug 
abxisc 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 tiie 
protection of participants in NID A research studies, the Institute adheres to the basic principle 
and provides guidance that the tovestigator has the primary responsibility for the protection of 
vutoerable subjects. The mvestigator must give adequate consideration to the mental and 
physical conditions and motives of tiie mdividuals to tenns of their abUity to fully understand the I 
context ofthe informed consent If there is a question about a potential subject's ability to^tW^^ 
meaningful and informed consent an todependcnt clinician, ethical consultant, or unmvolvcd"*'̂  
third party with appropriate qualifications should be asked to evaluate this ability if the subject is 
to be entered or continued to the study. 

Those most necessary to drug abuse research are drug abusers. Recidivism is a key issue is; 
in drug abuse treatment research, and relapse cannot be studied without the use of individuals 
who have taken drugs. Research that requires admiiustration of dmgs to individuals who are 
addicted to drugs vrarrant spedal attention, however. There are a number of extremely important * 
prindples which need to be addressed by anyone considering or evaluating requests to condud 
research usmg drug-addicted individuals. Medical and mental examinations and screenings mtist 
be made to ensure the absence of any medical or mental condition for vvliich further dmg 
exposure would be contraindicated. A thorough assessment of the risks entdled if the participant 
is to be exposed to a togher dose, rate of administiation, and/or new rotite of adnitoistration than 
they would normally encounter by thdr own choice to tiieir usual circumstance must be made. • ^ • 
FinaUy and most unportantiy, tovestigators must make a serious and concerted effort to link 
these todividtials to drug abuse treatment 

m 

The effects of drug use on adolescents is a miyor issue to drag abuse researdi and 
children are often involved m drug abuse prevention research. If the hypotiicsis being tested 



requires tiie tovolvement of todividuals under age 18 and the risk/benefit assessmwit is „... . 
the mvestigator must: (1) obtain tbe individual's consent and/or assent to participate to the sti^y^^^||; 
(2) obtam permission from the parcnt(s) or guardian for the mdividual to participate to the study v • • 
and (3) comply with any appUcable local laws governing such research •.^ ••>-;^0§ci^^'0''^^>i^ 

Assurance of Compliance With Human Subjects Regulations 

The DHHS regulations for Protection of Human Subjects are not a sd of rules that am be 
appUed rigidly to make determinations of whether a proposed research activity is etiiicaUy . ^ 
"right" or "wrong." Rather, they are a framework to which investigators, IRB members, and 
otiiers can ensure that serious efforts have been made to protect the rij^ts and welfoe of research:̂ -̂:̂ ^̂  
subjects, 

OPRR oversees implementation ofthe regulations to aU DHHS faciUties as weU as 
domestic and fordgn institutions or sites receivtog DHHS funds. OPRR requires that eadi 
DHHS agency and extramural research institution that conducts research tovolving human 
subjects set forth the procedures it wiU use to protect hunian subjects to a policy statement called 
an "Assurance of CompUance." An Assurance statement is a formal, written commitment 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 
temis ofthe institution's Assurance are negotiated with OPRR. The detaUed, written Assurance i.:̂ ,̂ ^ 
statement becomes the instiimient that OPRR uses to gauge an institiition's compUance with , . 
human subjed protections if there is a problem. 

At OPRR's discretion, institutions witii large research portfoUos and demonstrated 
expertise to human subjects protection may be granted a Multiple Project Assurance (MPA). An 
MP A, as the term implies, is an institution's pledge of full human subject protections for multiple 
projects at the iostitutioa More than 450 institutions currentiy hold an MPA. As an agency 
regulated by OPRR, die NIH Intramural Research Program, witii 14 Institutional Review Boards 
overseeing research conducted at the NIH itsdf, has earned a Multiple Project Assurance fiom 
OPRR 

Informed Consent 

All present today know how totegral, and how cnicial, the process of infonned consent is 
to the protection of hunian subjects, whether to research or to other situations v̂ bere medical, 
assistance is necessary. Many have a general picture of informed consent, and it b usefld to add ^ 
higher resolution to that picture. DHHS regtilations specify 14 elements of informed coiisent ;.. . 
Of these, eight are required and are designed to ensure that research subjects are fully informed 

••••• fc 



about tiie studies to which tiiey are to enroll, tiie risks and benefits, if any, as well as tiieir^ngli^^^^^fei^?;^^:^ 
witii regard to participation to DHHS-sponsored research. These are highlighted below. , • ' > ^ 

1) A statement that tiie study involves research, an explanation of tiie purposes of flic resdudi 
and the expected duration ofthe subject's participation, a description ofthe procedures to be ; -^'^^^ 
foUowed, and identification of any procedures fliat are experimental. •• • ; / '^•^;^f^^l§^^^0l§^ 

2) A description of any reasonably foreseeable risks or discomforts to the subject V ̂ il̂ ^̂ ^̂ ^ 

3) A description of any benefits to flie subject or to otiiers fliat may reasonably be expected firomJ|^^g^S;;^ 
the research. 

4) A disclosure of appropriate alternative procedures or courses of treatment, if any, that might • 
be advantageous to tiie subject > • 

5) A statement describing the extent if any, to \^ch confidentiality of records identifyingt^ll^^^pj^l 
subject will be matotatoed. 

6) For research tovolving more than minimal risk, an explanation as to whether any 
compensation will be paid, whether any medical treatments are available if tojury occurs, and, if 
so, what they consist of, or where further information may be obtained 

7) An explaiiationof vviiom to contad for answers to pertinemqiiestions about the research a^ 
research subjects' rights, and whom to contad to the event of a research-rdated iiyury to;|be^|^|^^||^f 
subject '•''-•'••'vf0fB^M§M-^ 

8) A statement that partidpation is voUtnlary, fliat refusal to participate vwll tovolveno penaltyv̂ ^̂ ŝ i;̂ ;̂ ^̂  
or loss of benefits to which the subjea is otherwise entitied, and that the subject may discbnttoue' 
participation at any time without penalty or loss of benefits to which the subject is otherwise|p̂  
entitied. 

A researcher who seeks to recruit an individual for research without conveytog tiiese ^"^ ̂  v;^- ' ' 
dements of information to language understandable to the potential subject is not bbtaintog i 
informed consent -• '\'r••rS^^:^iv:W^:'' '•• 

Implementing infonned consent is a dynamic endeavor, and we are always seeldng ineŵ^ ' 
perspectives. For exan̂ ilĉ  a June 2^4997^^^ by the National Gam«sar 
Institute, tiie NIH Office of Research on Women's Healtii, tiie National Action Plan on BrcaSt' 
Cancer, and oth^, will seek to identify principles and models for 
storing, and utiliztog stored tissue spedmenr< for research. Also, 
Commission (NBAC), which is charg«i with providing guidance to Federd agencies onw 
ethical conduct of current and future human biological and behavioral researdi, is reviewingalliV; .;. ^ 
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• of tiie human subjects protections for tiieir adequacy and apprcpriaencss today. You wl l l l i^^ 
more about tiiis fiom my HHS colleague. Dr. WUIiam Raub. 

Special Comiderations in IirfbnncdCottstnt 

Witii any set of regulations, situations arise tiiat require'spedal consideration. v^J^HHS^^k î ^̂ ^ 
tions for Protection nf Human SuhiectsHn nmvidA AVM̂ UAC tnr ciwli «/v̂ ii™«,«Ĵ  •• ^ regulations for Protection of Human Subjects do provide avenuies for such occurrences 

recognizing fliat certam consent procedures with IRB approval may not indude or may alter ., 
some or aU the elementi! of infunuedcoiiscot or tiiat awaivty of tiie informed conscî  
requirement may be made. These avenues may only be used to certato narrow circumstances.. ^ v - . , 
The DHHS regulations (45 CFR 46.116(d)) provide for waiver of die rcquiiemcnts to obtainTS;̂ ? j > : 1^ 
infonned consent when aU four of tbn followine drcumstances oertato: • t " • : ;; If f 

.•"'it?!,' 

the research tovolvcs no more ihan niitiiniMl îsit to the subjects; 
(•'Minimal risk** means tiiat flic probabUity and magmtudc of harm or diswmfort 
anticipated to tiie researdi are not greater m and of tiiemseWes tiian tiiose ordinarily ̂ .^^ •̂••••••'••C--û  
encountered to daily life or during die perfonnana tfroutine^j^^ 
cxamtoationsortests[45CFR46,1020[)].) • 

tiie waiver, or alteration, of consent will not adversely affect tiic rights and wdfare of tiie 
subjects; 

flie research could not practicably be carried out vritiiout flic waiver or alteration; and • 

B whenever appropriate, tiie subjects will be provided witii additional pertinent iiifonn̂ tion ' 
after participation. • • 

IRBs are required to make and document tiiese judgments. 

You wiU hear jalxjut waivers and informed consent to emergeno^iSituations.fiom Maiy j.; 
Pendergast, Deputy Gbrim?isaon<a', Fo^ ""^/••^ 

Research on Informed Consent •-• •:^^r:''^::-:-y<^r 

Despite thê Rpecificity of Federal regulatory language on informed consent h$ endurance 
tiuough many years, and tiie entiiusiasm witii which wc aU adhere to it, tiiere is Uttie empirical 
work to cxislcucc to document the degree of understanding achieved by reacoroh partidpants. 
There is a scarcity of data tiiat bear upon, for example: 1) research subj ects' comprehension of a 
study's mefliods and procedures; 2) subjects' understanding of relative risks and benefits b f % # 
partidpation; 3) subject.?' understanding of confidentiality and any exceptions to confidentiality; 
and 4) subjects' understanding of tiie implications of witiuJrawal fix>m a stiidŷ  Such date ar̂  
needed W aid to designing informed consent procedures tiiat are r««dily comprehended l ^ /Ĉ î  ĵ ^̂^̂  
prospective participants and, at tiic same time, impart aU critical informadon:̂ " 
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In tills vein, tiie NIH has joined witii tiie Department of Energy and the Department oS^^jlS? 
Veterans' Affairs in a Request fbr AppUcations (RFA) for original research proposals in tiie ar^f f i l 
of "Informed Consent to Research Involvtog Human Participants." The sponsoring brganizaS^^R. 
are jototly issuing fliis RFA because voluntary informed consent is tiie defintog asped of 
toteractions between researchers and participants, and is integral to tiie conduct of the scicntm^T^' 
research fimded by aU of tiiese organizations. One of tiie goals of fliis RFA is to bring togeflierfe M̂  
perspectives of tiiese different agendes, stoce tiidr different research foci reflect a divasity of ̂ ^̂ '̂̂  "̂̂^̂  
issues relating to mformed consent Of course, many fiicets of understanding tiie informed 
consent process are shared, and hence a combined effort is efficient for tiie agencies and 
scientists aUke, Such data should be usefid in designtog infonned consent procedures tiiat are ̂  
readily comprehended by prospective partidpants and impart aU critical information. The goal 
of tiie present mitiatiĥ e is to develop and test alternative strategics fbr obtaining infonned ^ 
consent to diverse populations and determtoe optimal ways to obtato infomied consent for 
research participation. 

The tiiree agencies have sd aside fiinds mFY 1997 to support projects to response to tiiis RFA^# 
More tiian 80 proposals were submitted by tiie March 11, .1997, dosing date for receipt of 
appUcations. These tiiree agendes are igniting tiie engtoe of research to an area tiiat has for too 
long been under explored. 

Conclusion 

In the fmal analysis, Mr. Chairman and Members of tiie Subcommittee, research 
tovestigators. institutions, NIH, and DHHS are stewards of a tiust agreement witii tiie people 
who volunteer to be research subjects. We have a system to place fliat to die greatest degree ^ 
possible 1) minimizes tiie potential for harm; 2) enables and protects individual, autonomous 
choice; and 3) promotes tiie pursuit of new knowledge. By dotog so, we protect the rights and 
wdfare of our fdlow dtizens who make a remaricable contribution to tiie common good by 
electing to volunteer for research studies. We owe tiiem our best effort 

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

Good moming, I am Dr. David Satchel̂  Director of flie Ceoten for Disease Control ud.,̂ : 4 ^ 

Prevention (CDC).-.- •• 

I am pleased to have th« opportunity to testify bo&ra the SubooninuttM on Hunun Resouioci on 

tile veiy hnportant topic of infonned consent m govemmeot-sponsored research. 

CDC is one of the Federal agendes m the Department of Health and Human Services tl̂ ct.isĴ %, 

activdy engaged to conducting research tovolving human lubjects. CDC conducts public healfli 

research which indudes, but is not limited to, clinical triali, epldemiobgic studies, health status 

luiv^, laboraÛ  studies, and intervention studie8.|;̂ ê !therê  are pwticulariy r oonc^^ 

wifli protecting hunum research subgects and toassuiingii^^ 

that dlowa incMduHli to dedde fiCNb^yi^^ ( 

In thinking about the mission of and the role that r j^^ | 
. . . . . 

two potots need to be made tiiat relate to this hearin̂ l̂ie &st is that.we'̂ oiust mamtatojcleâ aDid: 
. • . , • I 

tmwsvering respeid for die digdtŷ^̂^ woxth of |U liidh^^ The leccmd Is fliat there if nô  | 

... substitute fbr good. rigon)us Bdence.: Ouretiiic8 flurt^ 
' k...\.,.... •' i 

CDC Is committed to protecting all pereoitt̂ ^̂ ^̂  

4̂ 
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beUeve strongly in the athiofdprinĉ  that underlie the conduct of research delineated %.Thê ^ 

National Conuiiissioii j^^ Protedlon of Human Subjects of Medtnl iud Bc^ 

to The Bdmont Report - that individuals ire autonomous and are cipable of lî ddhg'dcd 

about thdr Uves, that individuals should be protected from hsnn, that beaeflti should be 

nuixtoilzed to iiuUvidiû ^̂  that there li Mness among indhUuals m die distribution of risia 

and benefits. We also make every eSbit to oomply fiilly with Tide 45, Code of Federal 

Kî iations, Part 46 for Protection of Human Subjects, known as the Common Rule. We are, 

however, aware of toddents indicative of lapses m our efforts to proted indhdduals who have-

partidpated in research we have conducted I am oonMent thatthe dtfiedlve adlom wehsvê  

taken are working to prdtect research subjects. 

PROTECTION OF HUMAN RESEARCH SUB JECTS 

Excellence to sdence lequtres a masteiy of die etiiical prindples fliat addressthe protection of 

human subjects and a m&eiy (̂ the sdentifiid̂ l̂ ^ strive fordoje^^ altî Ufiih we 

h«ve •omstimes &iled to addeve H. For example, die Department of Heatthand Human Service* 

continues to deal whh theiftermisdi of die Tuskegee Syphilis Study. :This Study was conducted 

by die U.S. FubUe Heid̂  ServiM in 193̂  

dotog, treatment was withheld from a group of poor black men infisded wifli the disease. In 

addition, flie partidpanU -wim not tofonned about die stiidy and didr vduntaiy CQtiiientto 

partidpatowasnotobtî inod;̂ '̂ *' ' -̂'.̂ v̂- :,,.... ..̂ -̂ ..̂ ^ 

:Recognidon of thei^^l^^ 

•3-
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delineatei etiiical prindples for gdding tasaarch and to develop Federal ragulation* outihiinĝ ## 

poUdcs atd procedures for protecting human subjeds. We are doing a better job of proleutingl̂  

persons Mo paitidpate to research. However, flie legacy left flpm flie Tuskegee Syphilis Stû -̂

continues to affed negatively flie ydllingness of partidpate to research We muit̂ # 

leam fixm this study and move bey ond it so that we lestore tiiist to fl^ 

I would like to describe to the Subcommittee what CDC does to protect human research subjects, 

In addition, I will discuss human subjed protection issues rdated to a measles vaccine study we 

conducted to Los Angdes and two hepatitis A vacdne studies we conducted to Nortii ahd Soutĥ  

Dakota. 

There are ibc institutional review boards (IRBs) fliat review research protocols that are devdope( 

m the various components of CDC and ATSDK Some ofthe IBBi ate headquartered outnde o: 

Atianta, audi as at flie National Center for Healfli Statistics (NCHS) in Hyattsville, Mar̂ and and 

at flie National Instftute for Oceupationa] Safety and Haaltit(NIOSH) in Cincinnati. Ohio. The 

woric of the IRBs is ooon̂ noted by the Deputy Assodate Director for Sdenoe lo^I^ 

consistency to protocol review across die IRBs. 

y t a the IRBs review research protocols, they examtoe die risks assodated widi the snidy, the 

potential benafita, if aî r, that the stiidy partidpants may recdve, and whether the riiks are 

justified to light of flu potential benefits to be gained fiom the study. They pay carefol snendon 

' to the sdeĉ on <̂  indudon of traditionaUy under-reprosented: 
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sododemofirajdlio groups, such as women and minorities. How partidpants are enrolled and Ko4 l^^^^plifi^ 

informed consent is obtained are areas of particular concem. 

Informed Consent Process 

Because toformdi consent is essential to conducting etiiical researdi, I would like to iwiew the 

informed consent process and how CDC usures fliat an effective conieot process is used to each 

research smdy. Infomied consem is a process of tateraction between the researcher and die '••ŷ 0̂'̂ \:̂ WM 

paiddpant diat begins tvhcn die psrtidpant is toltially approached to partiĉ ate to die study. •i:ilf0^'-^i-^'^ 

researcher explains die study and may provide written information about die study! During thlr- ̂ '̂ ^W*^^ 1̂  

phase ofthe process, the researcher fiiUy disdoses information about the study to the potential 

portidpant. This is done to o wuy thot the potentiol partidpant can understand the information. 

Often, the potential partidpant asks questions and seeks out infomiation about the study which 

may not be induded to any written material about die sttidy, research staflFthen provide tiwt 

information to the partidpants. At the point where potential partidpants bdieve they uiiderstant 

the Bhidy and the researcher beUeves the potentid partiĉ ants understand the study, the 

reaearoher asks die potential partidpMUs whetiier tiicj- wish to partidpate to die study. A written 

consent form is ttgned by the partidpants, unless expliddy waived by the IRB. 

The infonned consent process does not end at this point, but continues vndi the losearcher 

providing itfonnation to the sdged throughout the Kfe of die stud̂  Nev<r Information Is 

provided as it becomes available and any questions are answered that die sutjject may have. In 

diis mdinw, tlv̂^̂  of information during die duration of di 



study. 

CDC's IRBs review studies to make certato that an adequate consent process is in place. ; 5% 

AUhough our IRBs focus heavily on the written consent dopunieot, they also review aÛî^̂^ 

information that accompames the consent document, induding scripts used by researdiers to | 

present information verbally about the study. Our IRBs requira that certato key demoua are f;:v; 

induded to all consent fbrros, as specified to the Common Rule. In addition, we require diat ,4 

consent forms be written at a reading levd appropriate to the stUdy population, generally at thê  

8di grade reading levd In studies involving vulnerable populations such as children o r r 

incarcerated persons, we take extra precautions such as requiring assent to partidpate fiom 

children 7 years and older as well at parental consent, and we nuke eveiy efibrt to ensure that, ii 

Incarcerated persons are to be toduded to a smdy, they are not coeroed ro psrtiĉ ate. 

Improvement in Human Subjects Proteoti<m Efforts 

In recent years, we have taken several nuyor steps to improve our human subjects protection 

efforts, some of which pertain direcdy to obtddng infonned consent Three of tho most 

important steps are as follows. First, we have devdoped dear and confistent polides and 

gdddines about protecting human subjects. For example, there is a policy for induding women 

and nitoorities to research, guidelines for defining research and non-research activities to public 

health, a poliqr describing the roles of management for making dedsions about human aubjeeta 

review, and a pollqr describing whal typos of research must be reviewed by an IRB. These 

poUdes communicate a dear message about CDC's detendnation to proted human lubjeds m 
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die role dut investigators, managers and IRB members have to assuring U 

researdi is conducted. The polides rctoforoo the Conunon Rule and dio Bdmont Roport by 

stating the rights of individuals to have fiiU disclosure of infotmaUonrelsted to die study iti order 

•'is 

to dedde whedier to participate to die research. 

.Second, wa have increajied trdntng on conducting ettucal reiesrdi and proteetiag human sut̂ ecta 

for CDC aidE We have sponsunxl workshops, and we will be inltodudng a muUlinedia, ; 

computer-assisted trmning program. ()urtiaining is designed iu)t only foinaeese knovriedge ani|l 

awareness about the mefliods to assure the protection of subjects but dso to create a workforce 

that understands, appreciates, and values the ri£^ of human beings who participate to research 

Third, we have changed the composition of our IRBs to assure that members refiect dte race, 

ethmdty, gender, and oqierienoes of the persons who volunteer to be subjects to our studies. B} 

having IRB members who represent the study populations, issues about consent are rased from 

tiie study population's perspective and the consent process and consent form can be tailored to 

meet the needs of the study population. 

DETAILS ON TWO SFECmC CDC RESEARCH STUDIES 

Comparative Trial of Different Schedules ofEdmonston-Zagrei (EZ) and Moraten Measles 

Vaccines in the United States (EZ Measles Vaccine Stwfy) 

You have asked me to respond to issues of infomied uonaeal regai ding two spodllc research 

studies conducted by CDC. The first is a measles vacdne study we conducted to Los Angdes 
•t 



between 1990 and 1991. generally known as die EZ measles study. EZ stands 

Zagreb, the strdn of \'irw used to make the vacdne. The socood are studios of hepatitis A -

vaccine we conducted to North and Soutii Dakota to 1991 and 1992. I will address die EZ 
.A 

measles vacdne Study first ••^^fm<ii 

From 1989-1991, the Umted Stales experienced a measles epidemic widi more than 55,000 cases 

and more than 120 deaths, most to young children. Many oases occurred to duldron too young to 

be yacdnated widi the standard Moraten measles vacdne, which has bw efficacy among ohildreh 

youn^ than 12 monflis of age, which is die routine age for vaccination to the US. ^ ^ 

During the 1980s, rauMple studies conducted around the world todicated that EZ measles vacdne 

administered to a 10- to 100- fold greater potency tiian die standard dose for measles vacdne, 

showed promising resuUs to children bdow 12 montiis of age. The £Z vacdne was not a new 

vacdne. It was bdng produced to severd countries, including some European vacdne ^ 

manu&cturers, and approximatdy 200 million doses ofthe vacdne had been administered as part 

of roultoe immunlxation programs to many countries, What was new totbe Udted States, 

however, was its use m children under 12 mondis of age, as wdl as hs use at a higher potency. | 

Based on a growing body of evidence, die Worid Healfli Organization (WHO) had recommendec 

m 1989 that high potenty EZ vacdne be used routindy tt 6 mondis of sge to areas where there . 

was a substantial risk of measles mortality among young chUdren. Because of measles cases and 

deadis to children less than 12 montiis old, CDC undertook a study to May 1990 to U.S. tofimts, 

- I 
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to determine whether the resdts found to odier countries could be duplicated to this country;? îlV̂  

Beginning in June 1990, under die auspices of die Kdser Foupiafion Researdi Institute and the ^ 

Los Angdes County Heahh Departinent, approximately 1500 children were enrolled and ' it 

randomly allocated teto 5 difiiaem study groups to recdve ddicr high or standard doses of EZ' 

vacdne, or standard doses of die Moraten vacdne. î proximstely 1200 children were ddinatdy 

vaccinated widi one of die study vacdnes at ddier 6,», or 12 mprths of age. The EZ vacdnes 

that were used were î roved fbr investigation by the Food and Dmg Admtoistradon (ED̂ ^̂ ^ 

following the procedures that FDA uses to approve any new drag for tovestigation of safety and̂  

efficacy, to addition, the protocol for the stiidy was reviewed and approved by the JBB at CDC 

prior to awarding a contract to Kuser Permanente and was later q>proved by die IRB at Kaiser. 

The parent or parent's representative for each diild enrolled to the measles study signed the 

consent form whidi described the purpose ofthe study, the procedures to be followed; and the' 

benefits and risks of participstion. Thus, the parents of die children who partidpated in die smdy 

were aware tiiey were participating to a vacdne study. However, w latd acto 

consent form was defident because die EZ meases vaodne was hd idditifidi as expeî ^ 

and parents were not ̂ en an adequate description of die foresei«61e risks (̂ vacdhadbn mid 

dtemative treatments. 

During the time ttie EZ measles study was being conducted, data became available from a 

Senegal, West Aflica, suggesting lower survhrd to giris who received high potency measlesl# 

study ial^i^ 
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vacdnes compared wifli gids who received standard potency vacdnes. In November'199()^'(^ 

staff attended a meeting to Scnegd to review the status of die Senegal nicaslos vacdcie ittw^Jlj 

was recommended at diat time, diat WHO should convene a group of Independent oonsultimlsSI 

review data from die study and other snnilar studies, . ^ -^y^-^^SB 

Tn Febniary 1991, WHO convened a panel of experto to review data from studies in Senegal iind' 

Guinea Bissau whidi showed lower survhrd In giris (but not boys) who received high pbtcn§^i 

measles vacdnes; studies to odier locations, however; showed no dlffdences to survival: Tlirs^ 

WHO conduded diat die data did not support a diange to die tecommendidonto diiitimie^ 

high potency measles vacdnes. Reasons were that the studies were not designed to assess 

mortdity, die sutisticsl mediods limited toterpretation, diere was no spedfidty to the causes of 

deaths, and the disproportionate mortality to ̂ s did not have btolo^cd plaudbility. In May 

1991, CDC consulted with outside experts who reviewed the evidence flm die studies showing 

lower survival to diildren who reodved high potency vacdnes and the experts recommendbd dia^ 

the Los Angdes measles vacdne study should be contimied. ^ •' ^ .^yy-^mr'?!^ ••% 
In October 1991, additiond information became available fltim a smdy of high potenbjr'iwiiiles 

vaccme to Haiti which suggested fliat giris vaccinated witii die higher potency measles vacdnes 

were at increased risk of dying to die two to tiiree years following vacdnation. No serious f -

adverse eflSscts were attributed to standard potency vacdnes, induding BZi Beosuw oftliŝ hew 

fafoimation on high potency measles vacdnê  CDC stopped oil use of EZ vacdne to the Los 

Angdes study to October 1991. Eight mondis later, in June 1992, die World Heahh ' f • 
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Organization readied a stotilar conduaon and recommended dmt high potcawy measles yacctoes 

of any strato should not be used to vacctoate daldren. EZ vaootoe to standard doses oondmibs to 

be used around the worid. 

••••• ••• ,.» 
Following die termination of die EZ measles vacdne study, all children who partidpated todie 

atudy were asked to enter a follow^lp study to determtoe whetiier the vacdne had any adverse 

heahh eflfeots. Parents were informed ofthe reason for the followup study, todudtog the &ct tiiajt 

some studies had found tower sundvd to diose cUldren who recchred die Ugh potency vacdne. 

Most have been medically followed and evduated until readitog fotmi yeiirs iwf agâ^̂^̂  ?̂ ^ 

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

recdved the high potency EZ vaccfae has suffered a signlficam hedth problem that can be 

associated widi die vacdne. CDC estimates diat 95 peroem of die children who were followed 

up and revacdnated have serologic evidence of protection agatost meaSlcS. (toe chUd died 

approximatdy 1 year after receiving a dose of standard potency EZ measles vaccine. BxpeitS: 

reviewed the death certificate, the drcumstances surrounding tho doadi, suid the autopsy report 

and all agreed widi die condusion diat the deadi was to all Ukdihood unrelated to the vacdne. 

Standard potency measles vaccine has never been associated wfth higher mortality to any of die 

vacdne studies. Recentiy, CDC working widi Kaiser has conducted a spedd mortality search to 

identify children who were to the study and died. A aeoond deadi has been identified due to child 

abuse. The diUd had recdved the Moraten vacctoe at 12 months of age. - ̂  

.... . • -
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^ * of diis smdy, die Offlce for Protection fiom Researdi Risks (OPRR) y.,^ 

concluded to 1995 ti«t die EZ measles vacdne study was "sdentificdly and ediicdly justifiedll 

however, die consent form was defident because it Med to indude a) an adequate «»^l«atio^f^|^^:^^ 

die purposes of die researdi and identification of die EZ vadi^ 

description of du5 fbreseedjlc risks of die oqierimeotd EZ vacdne and die sUmdard Mbraten|j;;̂  

vacdne, and c) adequate disdosure or description of aHemativetreatinems. Parents were r,,.., 

informed durt any new vacdne may havc ddc c«ficcts and risks wUdi arc curitod 

unforeseedile: however, diey were not told spedflcally d)out die potentid risk of a fldUire to be i 

protected by die vacdne. histead. parents were tdd t̂ t if di^ 

would recdve a dose of die standard Moraten vacdne. 

1 
In light of tiiese findtogs, OPRR required that a letter be sent to tiie parems describtog the current 

status of die researoh, plans for completion of the research and notification of subjects about 

results, and any reasondily foreseeable fiiture risks of partidpation to die research. In response t̂  

die recommendations from die OPRR report, a Idter signed by Kdscr Pennanente was sent in w 

June 1996 covering die topics required by OPRR «uad approve die IRB's at bodi tostitutions. 

to addition, CDC and Kdser Pennanente sent .a jgtô ^̂  of apology to September l99b 

to die parents ofthe diildren enrolled to die study. In diii Irtter, an apology was made for die 

mistdce on die consent form of die study, adcnpwledgmg diat die parents who enrolled duir, 

children to die study were not adequatdy informed. 

CDC, to collaboration witii Kaiser Permanmt̂ ^ i ^ ^ of chUdren who. 

12 



partidpated m die original rtudyaadifldysU Is ongoing. AndysesareeKpectedtobo bompl̂ d̂ 

by die summer of 1997, atwhldi time CDC will convene a group of experts to review die reai& 

Following die experts' review, CDC wiU tofonm parents diout die coadudons from die study® 

We admowtedge diat we were to error by not fiilly Infondng parents of dnUren who partid^ 

to die EZ measles vaodne study. In addtoon to tiic stops tdcon to tofoim parents and following 

die report of OPRR, CDC dcvdoped written infomiation for tovestigators about die IRB review 

process whidi induded a checklist of dements to be induded to dmsent fbrms. The number of 

IRBs was increased, an additiond member from die community was added to eadi board, die -

number of staff who woric with die mBs was increased, and traidng on human siJbject 

protections was implemented. 

^^onqfiheScffety.I^ 

Vaccine in Healthy Children (North and South Dakotq) 

Now I would like to discuss die studies CDC and Us colUborators conducted to ovduate die. 

perfonnance oftoadivated hepatitis A vacdne prior to itsficensure These studies were done 

primarily among Ameiioanlndian populations l i ^ 

Prior to 1970, nationwide epidemics of hepatitis A occurred approwmatdy every 10 years and 

approximatdy 5b percent of p < ^ 1950 haycbecn infected. While the indddice< 

hepatitis A. has dedlned substantidly dnce die 1950'8, more tiiau 28,000 cases were reported to 

CDC tol996. CDCedimatM dian 150,000 Americans meiî botedSviflihî Btitis A 
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^ vims eadi year Most people become infected because bfcommudty-wlde epidemic* diat o £ ^ 

go on fbr severd years. In addition, rates of hepatitis Avary among nxAO. and etiuilo groups: "'̂  

American Indians and Alaska Natives have a rate of hepatitis A infection diat is 20 times highw 

tiiaii for whites and African Americans. Epidemics (if hepiils A occw 

8 years to American Indian and Alaska Native communities tiiroughout tiie Udted States, and ̂  ? 

more dian 80 percent of aduhs m dicsi popdotions have been in&otcd widi die hepatitis A vims. 

Preventton of hepatitis A has been somewhat problematic and has primarily relied on ^ 

improvements to hygiedc conditions, toduding improved wa^ disposal, food sanitation, and 

generd living conditions. Until recentiy. tiie only immunization agatost hepatitis A was die use of 

hnmune globulin, which ody provided short-term protection and was not usefol to preventing 

community-wide epidemics, to die 1980's, a number of prototype hepatitis A vacdnes were 

devdoped and oflBered die potentid to contitil and prevem diis disease. 

The most widdy evduated hepatitis A vaccines have been diote produced to the same manner as 

inactivated polio vacdne - hepatitis A vtois is grown to tissue culture and is dien inactivated 

Odlled) and fonnulated toto a vacdne. In die late 1980̂  experts to hepatitis questioned whetiier 

die toimudty produced by inactivated hepatitis A vacdne would protect agatost hepatitis A in 

human populations. This question and die best means to evaluate die protective efficacy of 

hepatitis A vacdne were discussed d severd meetings, toduding an intemationd mooting of 

hepatitis, pubUo heddi, and tefisctious disease experU which was co-sponsored by NIH. and CDC 

to November 1989. " The consensus among die experts was diat double-blind, placebo-controlled 

14 
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dinicd trids should be conducted to determtoe die protective efficacy of hefiitidi A v i S n ^ ^ 

:;|.v̂••••".•̂^̂  • 5v; 

determtoe vvhctiicr tiiese v a ^ s pnitected against tofbotion and/Or dlseMerthese'studiS 

be carried out to populattons duit experienced high rates of hepntitis A vims inftction. Since W 

diese studies had to be carried oiitwhra diese h ^ were occurring and because hi | i tatSI |S8^ 

hepatitis A do not occur unifohnly over time, die best time to perfbnn diese shidies was duriiff 

commumty-wide epidemic. 

As Ipreviously indicated, CDC's nationd surveillance fbr vird hepatitis diowed tiuit die highest̂ ' 

rates of hepatitis A were to American Indian/Alaska Native populations. In addition, CD6 and 

Indian Hedtii Service (IHS) epidemiologists had cdlsborativdy characterired the epidemiology 

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

of infection and die recurrent nature of community-wide epidemics to diese populations, and diey 

had accuratdy predicted when tiiese epidemics wodd occur to some of dicse communities. It wei 

antidpated diat severd American Indian comnaimties to North and Soutii Ddcota wodd have 

hepatitis A epidemics during die early 1990's. The evduation of hepatitis A vacdne to controUed 

Clinicd trids during diose predicted epidemics could detenruttc die vaccine's efficacy, its potentia 

to provide long-tenn proteĉ pn agto and Hs potentid to control diese epidemics. 

These epidemiologic issues and die logistics of sudi trials were discussed to a 1989 meeting of' 

CDC epidemiologists and laboratory sclktist̂ mS diddans and epidemidogirta, and sdentisti 

from the vacdne manufacturers. It was the predicted recurrence of epidemic hepatitis A on 

• reservations to die IHS Aberieeiî Area in South ar̂  North Ddcota and die need to determtoe die 

15 

•Am 

if-



cfficaey of Inactivated hepatitis A vacdne to preventing hepatitis A tiist led to the collaborative 

effort between CDC, IHS and SmidiKltoe Beecham (SKB). . -J.A-V.;*-.-

The study was designed to detenntoe die efficacy of inactivated hepttitis A vacdne to proteclî  

to 12 year-old children against hepatitis A Children partidpating in die study were to recdve l 

ddier die Investigationd, unlicensed (for commerdd MM) hepatitis A v««dne or die Uoenswi 

hepatitis B vacdne produced by SKB. Because hepatitis B vacdne does not provide protertibn?? 

: agatost ĥ atids Ai H was used as a phusebo treatment to die study. The protocol, die consent̂  

forms, and the infomiationd materids were reviewed and approved by the CDC and IHS IRBS:̂ ^̂  

The study was dso approved by die ms Aberdeen Area Researdi Committee. 

Partidpation to die sttidy was voluntary and ody occurred after tiie child's parent provided 

written informed consent, and children 7 yean and older gave assent In addition to the 

requiremeiit ofindividud infonned consent for participation, it was dso required tiiat all studies 

conductedjamong American todians be approved by the local trihd couhdl or healdi board. This 

was dso done for these studies. In obtaining consent for paitidpjrtlon to the study, every effort 

was made to ensure diat the parents understood die reason for die study, die potentid risks and 

benefits ofthe study, and what was expected iftiidr child partidpated. They were told die 

number of diots dieir ctold would recdve, tiie number of blood specimens diat would have to be 

drawn, and tiiat ndtiier diey nor die study nurse would know which vaccina was being givm 

dieir child until die sUidy was completed or udess die child e3q)erieftced an adverse evem. While 

most of dif> tofonnationd materid was written to English, some materids were written to die 

16 
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I ^ t a language, to addition, most of die study 

personnd were available, if needed. 

nurses were tiibd members and Lakota-speakinfi 
••••••'"A^'mrf^-^' 

Stiidies to evduate die efficacy of toartivatedhepditis A vaediie were imtiated on two 

reservations. The first study was conducted on die Ptoc Ridge reservdion to Soudi Ddcot4|hi 

it was approved by die Ptoe Ridge Ogjda Sioux Tribal Coundl to June 1990. An estimated 2400 

diildren were needed for die study and njurduneto began to April 1991. Written tofonnftd ̂ î y 

consent had been obtdned firom parents of more dian 500 duldrdi and assent obtdned fiomi:; ̂  

diildren 7 years and older when die Ptoe Ridge OfiJak Stoux Tribd Coundl resdaded appr^i 

the study to October 1991 as a resuU of concerns idsed by residents of one reservation 

community. At die time die study ended, ody one duld had been vacdnated During 1991, flxc 

epidemic of hepatitis A on die Pine Ridge reservation wem on undated with more tium 500 cases 

and one deadi fitim hepatitis A 

• • •• • : •.••.y:yy . • • :ymk\M 

to Fdiruaiy 1991. tiie Standtog Rodt Sioux Tribd Coundl gave approvd for the same study m b,i.. , , 

conducted on die Standtog Rook reservation to North Ddcota. Between dten and d» summer of 

1991, extensive conmiudty educdion was undotdcen dtfough radio tdk shows, newspaper 

artides. and Infonnation pamphlets. Partidpent reoniitinent began during die summer of 1991 

and was conduded by diree suidyrajrses who were American Indians. As was die case to Ptoe 

Ridge, written Informed consent was recdved from paimts for thdr dilld's partidpation to die 

study; children older dian 7 years provided assent A told of245 diildren were eraxjUed to die 

Study, 41 percent of whom were not Anierican Indian. 

'MiA. 
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In Febzuaiy 1992, the Standina Rocle Tnoal Council pused a resolution halting the 11tudy. · ··. . . ""(;~Jgvf~ff;~~(~~~~. 

. . ·.· . . . ·. . . . . • . , .. ~'. : .. :·;:;;)$~t~r .. _ .. , .... · -··" · · 
althoush many parentl wanted tho study to cotUinuc. In March 1992, the Lrlblll wuncil.de<llded'~ . 

. . . · .. --~~;;;./:/~ ~,;~~~-·-~ 
that chlldron who were already enrolled in the study could continue but no fbrther enrolli4ent~:::~:if.~ ~~.y, ,, . 

. . . . . . .· ,. . ; .. -. . . < , ,. •· . <" . .,i>:'.~;J;.:j'i~ : .. ·:o,:_.'.;" ~~~f~ 
could take place. HoWever, the nrs and CDC decided that, givei1 the intenuPtion ofth~~itudt~: 1:,,:::···:~,.'.·,,ri:'.'1/~{:·:. 

llld the limitod mimber ofohildren enrolled, a~ valid~;,,; ofthe~~'l~~~;·.-J~:. 

were offered the complete hepatitis B vaccination aeries and informed they could receive the 1 

,,.,.aining do ... in the bepatllis A nrie1 when• hepatitio A vaoohte wu liconsod f'or commcrdal I 
I 

.1 
use. Theac children were otfered the hepatitis A. vaccine aeries when it was licensed in 1995. 

I 

On both ~ese1Vaiforu, the studies were stopped when the tnlial-eounc:lla withdrew their supporl I 
The tribal councils rescinded their approvals of the studies bec.Auie a Rma1t group of dtizW on 1 · 

each reservation raieod COncenia about the conduct of sovcmmCAl ~in the .American .. j·· ,. 
Indian population. Among their cancerm was that informed CODJent WU not obWned. Howev . . 

in these studies the 'Written con.sent fonna identified the atUdy aa reeearch, contained all the 

information about the vaccines and the study, and provided the parenu with full disclosure. The 

consent forms were typed nn atatloriuy identifying the \UCine ~Y u the HePatitia AV~ 

Frevomion Program and ma.y have been perceived u a mlar0preaentation of the atudy to tho 
. . n··· . . . .. ;. ··. 

participant&. The use of tho atationary wit an owrsight b)'the CDC and ms lnveatigaton. 
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·· · .. In 1995, the inactivated hepatlti• A vRr.clne. wo attempted t0evaluate1n thee~ itudies Wal.· ' ···•,;.,·! .. 

. ;· . '.· 

. -i :··· .. _. -· 

for oommc:n;;ial uao by FDA hued on efllcacy data obtained in a cllnlcal trial conduOted in · : . ::~' .;~· ]~~·:-.: 
. . ·. ' .. "\ ' ' ' < . :'·?~ ~<;· 

Thailand. CDC's Advisory Committee on Immunlt.ation Prlctlces (~CIP) currently recommend.•. ii· 
. : . . ·f·> . 

. that children 2-14 ycara of aso 1n American Indian or Alaaka NatiVo.·co-itics, or other · .. ,i·1:'.~~ ~;·_ 
' .. ·. ' . . . ' . . .. . ' . ' '. ' ' ' . ';: ·. <t}~~'·"'·" ·::;f·;'.~~;,.:;;) 
commwuuea with high rates of hepatitil A. be routinely vaccinatod to prevent and control·thh; ':= ~'.::':~~·lf'.~f~~~/:1':::~ 

· · • • • • . . ··, > ~r}E?)~~;~~~~;~;;__:~1 
dieue. Currently, wideapread hepatitis A lmmunir.atlon program• are being ccndu"wd In the ·. ·· -::·:: '?~'.r:i'.(:'.~~~~~· \' -~ 

~~~w~~~:;:.:=Wbw ,':,t!~::~1:~JI 
Mr. Chairman. I would like to describe to you tM impnrtAnce of conductins vaccine-related . 

rtHareh. Vaooin.ea arc the most powcribl tools 10 prevent infectious dlseuea like~slca and ·. 

.·.:· 
. .·. 

··' ..... , .. , 

polio. The introduction of polio vaccino Into tho c:bildhood immunization proaram has I~ tq ,a ; Jc'#~~~r:~~~zi' ;'.: 
reduCtlon of wild Wii1 induced disease from about 2~.~··~~ annually to 7.Cro in the U~ted 
Statos. Widespread use of measles vaccine has decreased reported measles tom more than 

. .·• ,· 
. 1.; 

S00,000 cue• annually durina the decade prior to vaccine availability to 1cu than 1,000 uH.:~!f; 

ycadiooi 1993 lo 1996 In the United SlalM. Vacdnel haw led to the wo~eendic.ltloJl.~Ci ,j;~~;J.f;~ic:)\ 
smallpox, and the elimination or polio from the .Amerlcu. . '' "'. :: .': ,_ ::".: <'. ; . ~ 

.~ ··: .. >·>. ·:. · .. :·.:. L· . ! 

:: . ...: 

Currently, according to a CDC maintained databuc ualna mami&cturer reports of' net d()se• ·. · , . 
. . . ':· · .. · :· 

dimibuted, approximately 140 mlWoit dosea of the molt commonly uaod vacdnca arc dlsm'butcd • · ·" .,_:; ••.. · .·· : . 
. . ..... ·. ·:·.· .. ·. ·:..;. :.:: '.$:J~ii~l;;/,~3<~c: .. :.ii, 

each year in the United Statca These vaccines are used for both dlildren and adults ··. The current ,:\:,;:::. · )~''. . ~:~~>:?:: ·:· · ~:; 1, 
' • . . • ' ' ' . :.' .,.,, .';: :_;\'<~<':".;}::?' >~:· : }';': 
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health practice. We cannot carry out our public health mission without the benefit of the 

knowlcdae ee.ined through reaearclt and we cannot carry out reeeuoh that does not protcot the 

individuals or communit1e11 who. participate. Assuring the righta and welfiu'e of persons who 

.. ·· ,. 
assurirtg individuals' rights. 

· . .:; 

Concema about the BZ measles vaooinc atudy and the hopautil A v;lccine studY have helahtened .· 

sena1tiviqr to t1sues surrounding tho protecuon of human aubjects. Moreover. these uudle~';pOint. 

to the Important and aignliicant role the ~mmunlty baa in condUcting ~ We have~~·. · .I 

changes in our human aubjecta review process arid Will continue to make oh&ngea to achieve tho 
. . 

best review process po11ible. We are alan exploring waya to improve invoivtment of the 

· .. ··.·_x: 

. .~ . 

community in tho reacaroh prooea1. Iuat a1 it la lmporalive to lntbrm lndlvtdual subjects, ~~ ii 

imperative to lnform the eommunity ftom which the aubjecta come and io mir'°urage active· 
.. , __ .· ... ___ · _.-lt 
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EXECUTIVE 
SUMMARY 

President Clinton established the Presidential Advisory Committee on Gulf War Veterai^ IUnesses 
in May 1995 to ensure an independent, open, and comprehensive examination of healtii concems 
related to Gulf War service. The Committee, a 12-member pand made up of veterans, scientists, 
health care professionals, and poUcy experts, held lapubUc'meetings between August 1995 and 
N6vember 1996. We heard invited testimony and received pubUc comment at eadi meetmg. btatt 
held in-house consultations, received briefings, conducted Uterature reviews, interviewed veter^ 
and reviewed govemment documents throughout our tenure. We analyzed information on the hiU 
range of activities specified in our charter-researdi, coordinating efforts, medical treatmerit, out­
reach reviews conducted by other governmental and nongovernmental bodies risk factors 
(exposure and health effects), and chemical and biologicd weapons - to readi our hndmgs and rec­
ommendations. The Final Report presents the Committee's condusions in three major parts: 

. an evaluation of the govemment's response to Gulf War veterans' iUnesses; 

. an evaluation of avaUable data on the nature of Gulf War veterans' Ulnesses; and 
• an evaluation of avaUable data on the health effects of Gulf War risk factors. 

Findings and recommendations specific to the needs of Gulf War veterans appear tiuoughout the 
FiMfl/Keporf and are summarized here. 

The Committee's primary focus was on Gulf War veterans' Utoesses, but paraUels with the healtii 
concems of Vietnam veterans became increasingly obvious over time. Thus, the Committee also 
decided to indude in its analysis, recommendations on how to antidpate and avoid post-confhct 

health concems. 

ADDRESSING GULF WAR VETERANS'ILLNESSES 
OveraU, tiie Committee is encouraged by tiie govemmenf s response to the range of health-related 
problems experienced by Gulf War veterans. We found die Vet Centers and Persian Gulf FamUy 
Support Program estabUshed by the Department of Veterans Affairs (VA) to be eHechve outreadi 
programs and recommend that tiiese field-based initiatives serve as models for health education 
and risk communication campaigns. 

The Committee agrees with the Institute qf Medidne's condusion tl^t the dinical evaluation pro­
grams of the Department of Defense (TOD) and VA ai^ exceUent for tiie diagnoas of G ^ 
Lesses We foimd some shortcomings in the avaUabmty of treatment, particularly with regard to 

health and repixxluctive health, and recommend better foUow-up care m the s e areas. 
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The Committee found tliat the govemment's research portfoUo 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 die 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 pretreatment— with other Gulf War risk fac­
tors. We also recommend more emphasis on basic and appUed research on 
the body's physical response to stress. 

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

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

• current scientific evidence does not support a causal link between 
the symptoms and ilUiesses reported today by Gulf War veterans 
and exposures while in the GuU 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. 

• stress is known to affect the brain, immune system, cardiovascu­
lar system, and various hormonal responses. Stress manifests in 
diverse ways, and is Ukely 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 Ulness among Gulf War vet­
erans is unicnown, but the Committee anticipates results from the large, 
population-based epidemiologic studies now underway wil l shed Ught 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 govem­
ment is now providing appropriate medical care to Gulf War veterans and 
has initiated research in tiie areas most likely to illuminate the causes of 
their illnesses. The Committee identified ways to fine-time 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 
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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 pubUc's questions. DOD's faUure 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 beUeves these efforts—combined v̂ dth independent, high-quaUty 
oversight—could begin to restore pubUc confidence in the govemment'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 foUov^g recorrunendation: 

• To ensure credibUity 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. Opermess m oversight activities-including pubUc access 
to information and veteran participation—pubUc notice of meet­
ings, opportunity for pubUc comment, and regular reporting are 
essential. FuU pubUc accountabiUty is critical. 

The govemment has a significant amount of ground to recover v^th Gulf 
War veterans and the American pubUc, 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 concems of Gulf War veter­
ans, but the Committee beUeves the govemment can do a better job of antici­
pating and avoiding these types of problems. We offer the foUowing 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 govemment services we evaluated. We beUeve the exper­
tise needed to improve technical performance and implement poUcy and 
procedural chcinges resides within the govemment, but we also beUeve that 
DOD and VA have much to leam from their peers in other agencies. There­
fore, the Committee recommends that 

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

B9BI 
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issued and again at 18 months to ensure national expertise is brought . 
to bear on these issues. : ^ 

The NSTC's agenda should include the following recommendationis 
for better communicaHon, data, and services, which were developed 
during the Committee's evaluation of issues related to Gulf War veter­
ans'illnesses (see FIMA/Keporf, chapters 2-4). 

Better Communication 

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

• 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 pubUc 
tmst and experience with risk communication, such as the Agency 
for Toxic Substances and Disease Registry and the National Institute 
for Occupational Safety and Healtii. 

• FDA soUcit timely pubUc and expert comment on any rule that per­
mits waiver of informed consent for use of investigational products 
in miUtary exigendes. Among the areas that specificaUy should be 
revisited are: adequacy of disclosure to service personnel; adequacy 
of recordkeeping; long-term foUowoip of individuals who receive in­
vestigational products; review by an institutional review board out­
side of EXDD; and additional procedures to enhance understanding, 
oversight, and accountabiUty. 

Better Data 

Many of the health concems of Gulf War veterans may never be resolved 
fuUy because of the lack of data. The Committee identified problems related 
to missing medical records, tiie absence of baseUne 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 
simUar problems in the future, we recommend that: 

• DOD officials at the highest echelons, induding the Joint Chiefs of Staff 
and the Commanders in Chief, assign a high priority to dealing v^th 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 
medianism for computerizing medical data in the field (induding classi­
fied information, if and when it is needed). DOD and VA should adopt 
standardized recordkeeping to ensure continuity. 
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tlie Persian Gulf Veterans Coordinating Board and other appropri­
ate departments and agencies be chcuged to develop a protocol to 
implement the foUowing 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 hoops 
to enable better postdeployment medical epidemiology. Medical 
surveUlance should be standardized for a core set of tests across aU 
services, including timely postdeployment foUowoip. 

the govemment develop more accurate and reUable methods of 
recording troop locations to faciUtate post-confUd health research. 
DOD should make fuU use of global positioning technologies. 

the govemment plan for further research on possible long-term 
health effects of low-level exposure to organophosphorus nerve 
agents such as sarin, soman, or various pestiddes, based on studies 
of groups with weU-chararterized exposures, induding: a) cases of 
U.S. workers exposed to organophosphorous pesticides; and b) 
civUians exposed to the chemical warfare agent sarin during the 
1994 and 1995 terrorist attacks in Japan. Additional work should 
include foUowup and evaluation of an appropriate subset of any 
U.S. service personnel who are presumed to be exposed during the 
Gulf War. TTie govemment should begin by consulting with ap­
propriate experts, both governmental and nongovernmental, on 
organophosphorus nerve agent effects. Studies of human popula­
tions vdth weU-characterized exposures will be much more reveal­
ing than studies bcised on animal models, which should be given 
lower priority. 

the govemment continue to coUect and archive semm samples 
from U.S. service personnel when feasible. 

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

the govemment consider methods for routinely sampling miUtary 
populations regarding reproductive health so that an appropriate 
baseline exists for evaluating reproductive outcomes foUowing de­
ployment. In particular, DOD should consult with the National 
Center for Health Statistics and stiongly consider implementing its 
National Survey of FamUy Growth and related methodologies for 
coUecting data. 

the entire federal research portfoUo place greater emphasis on ba­
sic and appUed research on the physical effects of sb-ess and on 
stiess-related disorders. 
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Better Services 

The Nation has long provided care. to veterans for service-connected 
health problems. Ufifortunately, the government continues to give short 
shrift to veterans' legitimate concerns about reproductive health, and soci­
ety at large cqntinues to stigma.tize mental health concerns. Therl;!fore, the 
Committee recoinmends that:; ' · · · 

• the government conduct a thorough review of VA' s policies conce~­
ing reprodud:ive health and seek statutory authority to treat veterans 
and their families for service-connected problems. When indicated, 
genetic counseling should be provided- either via VA treatment fa­
cilities or referral- to assist veterans and their families who have r.e-. 
productive concerns stemming from military service. 

• the government continue. ~d intensify 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 agents, and to what degree? 

. . . 
A continued and sustained coriunitment 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 
lnvestlgatlonal products 
In the Gulf War as 
prophylactic measures 
against chemlcal and 
blologlcal warfare agents: 
pyrldostlgmlne bromide 

. . (PB) and botullnum 
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 lnvestigational 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 investig<Jtional products in the Gulf War as pro­
phylactic mea5ures against chem'.lcal 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- 'i:·'.;; 

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 ·: j~ 
that would meet DOD' s needs and be protective of the health and welfare M 
of military personnel. FDA published an interim final rule on December 21, .. r':\: 
1990, that took effect immediately because of the urgency presented in the' · :•)_ 
military situation/

0 
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- .. : .. · .. :·j·i·;·'..:·i~_;.· .•. :;. 

col, and evidence ~tan institutional review board (IRB) has reviewed and 
.·, .. 
. :·; \· 
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approved the use of tiie investigational drug or vaccine without in­
formed consent in tiie specffic circumstances. Subsequentiy, tiie Com­
missioner of Food and Drugs may find tiiat mformed consent is not fea­
sible (and tiius may be waived) only when witiiholdmg treatment 
would be conh-ary to tiie best interests of mUitary personnel and tiiere is 
no avaUable satisfactory alternative tiierapy. The rule stipulates four ad­
ditional, nonexclusive criteria tiie Commissioner must consider: 1) tiie 
sh-engtii of flie evidence of flie safety and efficacy of flie dmg (or vac­
cme) for flie intended use; 2) flie context in which tfie dmg wUl be ad-
mmistered (e.g., battiefield or hospital); 3) tiie nature of flie disease or 
condition for which tiie preventive or tiierapeutic treatinent is mtended; 
and 4) die mformation to be provided to tiie recipients of flie dmg con-
cemmg its potential risks and benefits. 

Implementation of the New Rule. One week after tiie ̂ terim fmal mle 
was issued, DOD requested waivers of mformed consfent for PB (30 mg 

; tablets) and BT vaccine. The request followed montiis of deUbera-
tions-encompassing poUtical, diplomatic, resource, logistical, and etiii­
cal considerations-witiiin DOD. Ultimately, flie decisionmaking m-
volved tiie Secretary of Defense, tiie Joint Chiefs of Staff, and Cenb-al 
Command (CentCom) in what has been characterized as an mtense 
timeframe extending from August tiirough December 1990. After exten­
sive consultation and sdentific analysis, tiie Commissioner of Food and 
Dmgs approved DOD's waiver requests for BT vaccme and PB on De­
cember 31,1990, and January 8,1991, respectively. 

Decisions about who would achiaUy receive BT vaccme or take PB 
were made by CentCom based on perceived tiueat and unit locations. 
Although FDA issued a waiver of informed consent for PB and BT vac­
cme, CentCom determined tiiat service personnel designated to receive 
tiie BT vaccine should be given a choice as to whetiier tiiey received tiie 
vaccine. CentCom's decision was based on concems about the ethics of 
givmg mvestigational vaccmes to service personnel and on tiie msuffi-
ciency of vaccme suppUes. The perception about PB appeared to dff-
fer-i.e., even tiiough tiiis dmg was investigational for use in tiieater, it 
had been widely used as an approved dmg in oflier populations and, 
tiierefore, absence of informed consent was not a cause for concem. 

DOD estimates 150,000 service members received at least one dose of 
antiirax vaccme (an approved biologic) between January 23 and Febm­
ary 28,1991. About 8,000 b-oops received BT vaccine in tiie same period. 
Approximately 250,000 mUitary personnel took at least one dose of PB, 
according to DOD estimates. 

DOD currentiy is pursuing approval of BT vaccine and PB. DOD also 
has asked FDA to make tiie mterim regulation permanent. 

About 8,000 troops 
received BT vaccine. 
Approximately 250,000 
military personnel took 
at least one dose of 
PB, according to DOD 
estimates. 

•'>i' 
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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 

Durmg tiie deployment period for the Guff War, both active and reserve 
persoimel who developed medical problems were evaluated, treated and 
retumed to duty, hospitalized and retumed 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 m the theater of operations. 

DOD guideUnes requhed field imits to maintain rosters of personnel 
receiving vaccines tiiat mduded name. Social Security nmnber, rank, and 
unit, hi addition, vaccmations could be recorded on PHS-731 (YeUow shot 
record) or on SF-601 (Irrununization Record). 

The secrecy of the vacdnation program compUcated recordkeeping and 
created some confusion and fear among service members. Medical person­
nel in the field received instmctions that receiving the shots was classified 
"Secret" and tiiat tiie shots were not to be discussed witii anyone. DOD 
asserts die secrecy protected troops smce it Umited Iraq's knowledge of 
U.S. defensive capabiUties. 

When the vaccinations were recorded m medical records retained by 
individual service members, they were encoded to eUminate document 
classffication problems. Some medical officers have suggested, however, 
that field persormel were imprepared to deal with what appeared to be 
classffied entries in centraUy-maintained medical records, presenting a se­
rious obstacle to proper records management 

According to testimony presented to the Committee, in tiie flurry of person­
nel anxious to come home at the end of the Guff 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 antiirax and BT vaccines; most are 
missing. DOD also has reported to the Committee that it is not possible to de­
termine with certainty who actuaUy ingested PB, or in what doses, because 
service members were suppUed PB for seff-administration. 

FINDINGS 

• No unfformity existed among the services in their predeployment 
or demobUization poUcies and procedures at tiie time of Operation 
Desert Shield/Desert Storm. 

• There is Uttie evidence that quaUty control procedures were em­
ployed to ensure that existing poUcies were actuaUy carried out 
during deployment or demobilization. 
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• DOD's poUcies and procedures were not adequate in aU cases 
to prevent members with preexisting conditions from deploy-
mg or to identify health problems extant at the time of demobi­
lization, and these conditions could have contributed to some 

y current health concerns. 

• FDA and DOD xmdertook an urgent and orderly course of ac­
tion imder the circumstances to devise a means to address the 
real threat of chemical and biological warfare in tiie Guff War. 

• FDA has not been proactive in addressing pubUc comments on 
the interim fmal rule or in devismg better long-term metiiods 
for goveming mUitary use of dmgs, vaccines, devices, and an­
tibiotics mtended for chemical and biological warfare defense. 

• When a waiver of informed consent is granted, the govemment 
has a sb-ong obUgation to conduct long-term foUowup of miU-

. tary persormel who receive investigational products. 

• DOD did not keep adequate records on who received anthrax 
and BT vaccines and PB in the Guff War tiieater. There is Utile 
possibUity now of developing reUable data about which or how 
many persons received those products. 

• 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 weU understood. This requirement 
confused and compUcated recordkeeping procedures and hin­
dered systematic foUowup of health issues. 

• The issue of accurate medical and vaccination records is central 
to the concems of many iU veterans, and the absence of records 
has been suggested by some as evidence that the govemment is 
engaging in a cover-up of its own predeployment practices. 

RECOMMENDATIONS 

• DOD should regularly review and update the poUcies and pro­
cedures to govem the pre-, during, and postdeployment medi­
cal assessment of the Ready Reserve to ensure they are current 
and adequate. 

• DOD should establish a quaUty assurance program to ensure 
compUance witii pre-, during, and postdeployment medical as­
sessment poUcies. 
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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 surveiUance should 
be standardized for a core set of tests across aU services and in­
clude timely postdeployment foUowup. 

Given that FDA's mterun rule is stiff m effect, DOD should de­
velop enhcmced orientation and training procedures to alert ser­
vice personnel they may be required to take dmgs or vaccines not 
fuUy approved by FDA ff a conflict presents a serious threat of 
chemiccd and biological warfare. 

ff FDA deddes to reissue the interim final rule as final, it should 
first issue a Notice of Proposê  Rule Making. Among the areas 
that specfficaUy should be revisited are: adequacy of disclosiure to 
service personnel; adequacy of recordkeeping; long term foUowup 
of individueds who receive investigational products; review by an 
IRB outside of DOD; cuid additional procedures to enhance imder­
standing, oversight, and accountability. The Committee, at this 
time, withholds judgment on the adequacy of the current mle. 

• 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, ff and when it is needed) in the field. DOD and VA 
should adopt standardized recordkeeping to ensure continuity. 

•••.vi'iy 
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TUSKEGEE SYPHILIS STUDY LEGACY COMMITTEÊ  

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

i n i t i a t e d the Tuskegee Syphilis Study to^ document the natural 

h i s t o r y of s y p h i l i s . The subjects of t h i investigation were 399 

poor black sharecroppers from Macon County, Alabama, with latent 

s y p h i l i s and 201 men without the disease who served as controls. 

The physicians conducting the Study deceived the men, t e l l i n g 

them they were being treated f o r "bad blood".^ However, they 

d e l i b e r a t e l y denied treatment to the men with s y p h i l i s and went 

to extreme lengths to ensure that they would not receive any 

therapy from other sources. In exchange f o r t h e i r p a r t i c i p a t i o n , 

the men received free meals, free medical examinations, and 

b u r i a l insurance.^ 

On 26 July 1972 a front-page headline i n the New York Tini^c 

read, "Syphilis Victims i n U.S. Study Went Untreated f o r 40 

Years."" The accompanying a r t i c l e p u b l i c l y revealed the details 

' The Committee was established at a meeting at Tuskeaee 
CnZ^r."-^^' u ^ ' ^ ' f T ' ^ A l l communicatfons with tSJ Committee should be addressed to the Chair of t-h*. 
Vanessa Gamble, M.D PhD, History of MediSne Vpa'tme^^^^ 
2 6 2 l ? ? 7 ^ ''''̂•V ^^^1^°^' 53706 (608) 262-5319^. FIS:' (608? 
262-2317; email: vngamble@facstaff.wisc.edu. A l i s t of thi. 
S S S S ' r '"embers i s attached. The Committee wishes to thaS? 
report. assistance i n the preparation of th?s 

^ v ^ / i " ^ ^ ^ ^^"^ "^^"^ blood" encompassed several conditions includina s y p h i l i s , anemia, and fatigue. xncxuaing 

^ complete h i s t o r y see Jones, James H, BadBlood- The 
i T e s t ' ^ ^ t s s V ^ ' ' ' " I^xperiment, new and expanded ed.. New York: Fre^ 

TT ̂  *Jean Heller, "Syphilis Victims i n the U.S. Study Went 
Untreated f o r 40 Years," New Yor-k T in . . . 26 July 1972- 1 8 Thi 
story f i r s t broke the previous day i n the Washington '" 



of the Tuskegee Syphilis Study - "the longest nontherapeutic 

experiment on human beings i n medical history"^. In the almost 

twenty-five years since i t s disclosure, the Study has moved from 

a singular h i s t o r i c a l event to a powerful; metaphor. I t has come 

to symbolize racism i n medicine, e t h i c a l misconduct i n human 

research, paternalism by physicians, and govemment abuse of 

vulnerable people. 

The Tuskegee Syphilis Study continues to cast i t s long 

shadow on the contemporary relationship between African Americans 

and the biomedical community. Several recent a r t i c l e s have 

argued that the Tuskegee Syphilis Study has predisposed many 

African Americans to d i s t r u s t medical and public health 

au t h o r i t i e s . ^ The authors point to the Study as a s i g n i f i c a n t 

f a c t o r i n the low p a r t i c i p a t i o n of African Americans i n c l i n i c a l 

t r i a l s and organ donation e f f o r t s and i n the reluctance of many 

black people i n seeking routine preventive care. As one AIDS 

educator put i t , "so many African American people that I work -

with do not t r u s t hospitals or any of the other community health­

care service providers because of that Tuskegee Experiment. I t 

^Jones, Bad Blood. 91. 

*See f o r example, Asim, Jabari, "Black paranoia far-fetched?' / 
Maybe, but understandable," The Phoenix Gazette February 23, 1993 
Op-Ed: A13; Karkabi, Barbara, "Blacks' health problems addressed, 
The Houston Chronicle A p r i l 10, 1994 L i f e s t y l e : 3; "Knowledge, v̂̂^̂  
a t t i t u d e s and behavior; conspiracy theories about in^/^-.pnta'^'-^-y 
individuals at r i s k , " AIDS Weekly. November 13, 1995. • ;.n;?;?;}: t 



i s l i k e ... i f they did i t then they w i l l do i t again."' 

The Tuskegee Syphilis Study Legacy Committee i s dedicated to 

preser-ving the memory of the Study while moving beyond i t , 

transforming the legacy i n t o renewed e f f q r t s to bridge the chasm 

between the health conditions of black and white Americans. To 

t h i s end, the Committee i s pursuing two inseparable goals: 

1) to persuade President Clinton to p u b l i c l y apologize f o r past 

govemment wrongdoing to the Study's l i v i n g survivors, t h e i r 

f a m i l i e s , and to the Tuskegee community, knd 2) to develop a 

strategy to redress the damages caused by the Study and t o 

transform i t s damaging legacy. 

I n his recent apology f o r the government's role i n human 

r a d i a t i o n experiments (1944-1974), President William J. Clinton 

claimed that "the American people ... must be able to r e l y upon 

the United States to keep i t s word, to t e l l the t r u t h , and to do 

the r i g h t thing," and that "when the govemment does wrong, we 

have a moral r e s p o n s i b i l i t y to admit it."« President Clinton i s 

not alone i n his b e l i e f that an apology f o r past wrongs i s "doing 

the r i g h t thing." Recently, the Southem Baptist Church 

apologized to a l l African Americans f o r i t s stand on slavery 

during the C i v i l War and the Prime Minister of Japan s i m i l a r l y 

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 f o r HIV Education and AIDS 
Risk Programs i n the Black Community," Am J of Pub Health 1991 • 
81: 1503. . • ~ : ' : 

"President William J. Clinton, "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 f i r s t step toward healing the wounds 

i n f l i c t e d . President Clinton, f o r example, saw his apology as 

"laying the foundation stone f o r a new era"̂ ° i n t r y i n g to 

regain the t r u s t of the country. ,' 

I t i s w i t h i n t h i s context of doing the r i g h t thing, 

redressing past i n j u r i e s , and regaining t m s t that the Committee 

adamantly believes that a Presidential apology to the victims of 

Tuskegee i s c r i t i c a l to heal the devastating wounds that remain 

from t h i s shameful episode i n the history of medical research. 

1 • A Presidential Apolocry f o r the Tuskeaee Syphilis Study 

a) Moral and physical harms to the community of Macon 

County 

I t i s clear that the U.S. government scientists irreparably 

harmed hundreds of s o c i a l l y and economically vulnerable African-

American men i n Macon County, t h e i r family members, and t h e i r 

descendants by deliberately deceiving them and withholding from 

them state of the a r t treatment. When the Tuskegee Study began, 

the standard therapy f o r s y p h i l i s consisted of painful i n j e c t i o n s 

of arsenical compounds, supplemented by topi c a l applications of 

mercury or bismuth ointments. Although t h i s therapy was less 

See f o r 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 
f o r WWII r o l e , " Chicago Tribune 15 August, 1995: AlO. 

10 Clinton, 3 October, 1995 



e f f e c t i v e than p e n i c i l l i n would l a t e r prove to be, i n the 1930s 

every major textbook on s y p h i l i s recommended i t f o r the treatment 

of the disease. After p e n i c i l l i n became available, the 

researchers withheld i t s use as wel l . Piiblished medical reports 

have estimated that between 28 and 100 men died as a re s u l t of 

t h e i r s y p h i l i s . " Due to a lax study protocol, we cannot be 

sure that a l l the men had la t e n t s y p h i l i s . I t i s therefore 

e n t i r e l y possible that the infected men passed s y p h i l i s to t h e i r 

sexual partners and to t h e i r children i n utero." Thus physical 

harm may not be l i m i t e d j u s t to the men enrolled i n the Study, 

t") No public apology has ever been made 

In the aftermath of a 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 t h e i r families. However, no public apology has ever 

been offered f o r the moral wrongdoing that occurred i n the name 

of government medical research. No public o f f i c i a l has ever 

stated c l e a r l y to the nation that the Tuskegee Syphilis Study was 

morally wrong from i t s inception, and no public o f f i c i a l has ever 

apologized t o the survivors and t h e i r families. Yet, an apology 

i s sorely needed. The Committee believes that an apology from 

11 Jones, Bad Blood. 2 

Hammonds, Evelynn M, "Your silence w i l l not protect you-
Nurse Eunice Rivers and the Tuskegee Syphilis Study, " i n The Black 
Women's Health Book: Speaking f o r Ourselve.g ed. Evelyn C. White 
2nd ed., Seattle: Seal Press, 1994: 323-331. ' 



the President could f a c i l i t a t e the healing of the victims and the 

nation. 

c) The harmful legacy of the Study 

The h i s t o r i c a l record makes p l a i n ih^at African American's:^ 

d i s t r u s t of the medical profession predates the revelations of 

the Tuskegee Syphilis Study and involves a tnyriad of other social 

and p o l i t i c a l factors. Nevertheless, the Study has become a 

powerful symbol fo r the fear of exploitation i n research and the 

deprivation of adequate medical care t h a t ' i s widespread i n the ' 

African-American community. Recent a r t i c l e s argue that Tuskegee 

has created a climate of suspicion that t a i n t s the relationship 

between many African Americans and the medical profession. The 

Tuskegee Study i s offered as the reason why few blacks 

p a r t i c i p a t e i n research t r i a l s , " why the need f o r transplant 

organs by African Americans widely surpasses the supply," and 

why African Americans often avoid medical treatment." I t i s 

also offered as an explanation as to why rumors about genocide 

p e r s i s t i n the African-American community, ranging from the 

notion that AIDS i s a p l o t to exterminate black people to the 

idea that needle exchange programs fuel a dmg epidemic that 

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

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

"See f o r example, Voas, Sharon, "Aging black sick, scared; 
past abuses, t r a d i t i o n keep them from c l i n i c , " Pittsburgh Post-
Gazette, August 27, 1995: Bl. 



disproportionately affects black neighborhoods." For many 

African Americans, the fact that the Tuskegee Study occurred at: 

a l l proves that black l i f e i s not valued. The Committee believes 

that an apology combined with a strategy';for addressing the 

damages of the Tuskegee legacy would begin the process of 

regaining the t m s t of people of color. 

^) The harm done to the community and the University 

Because the name of the Study points to Tuskegee I n s t i t u t e 

(now Tuskegee University) rather than the'United States Public 

Health Service, i t clouds the funding and re s p o n s i b i l i t y f o r the 

Study. Although f a c i l i t i e s and s t a f f of the Tuskegee I n s t i t u t e 

were involved, primary d i r e c t i o n came from the government under 

the auspices of the USPHS. The notoriety of the Study obscures 

the achievements of the Tuskegee I n s t i t u t e i n improving the 

health care of African Americans. These achievements include 

i n i t i a t i n g the National Negro Health Week, building the John A. 

Andrew Hospital, creating the John A. Andrew C l i n i c a l Society, 

establishing a nurse t r a i n i n g school, and organizing a school f o r 

midwives. 

Bates, KG, "Is i t Genocide?" Essence. September 1990: 76; 
Thomas, Stephen, and Quinn, Sandra, "Understanding the Att i t u d e s 
of Black Americans," I n Stryker, J. and Smith, MD, eds. 
Dimensions of HIV Preventions: Needle ExchanoR. Menlo Park- The 
Henry J. Kaiser Family Foundation; 1993: 99-128; Kirp, David and 
Bayer, Ronald, "Needles and Race," A t l a n t i c . July 1993: 38-42. 
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The Apology: Context and Opportunity 

The Committee urges President Clinton to apologize on behalf 

of the American government f o r the harms , i n f l i c t e d at Tuskegee. 

The apology should be directed to those most d i r e c t l y harmed: t o 

the e l d e r l y survivors of the Study, to t h e i r families, and to the 

wider community of Tuskegee and i t s University. Also included 

w i t h i n the apology should be a l l people of color whose l i v e s 

reverberate with the consequences of the Study. 

As the highest elected o f f i c i a l of the United States, the 

President should o f f e r the apology f o r the Study which was 

conducted under the auspices of the United States government. 

The significance of a p r e s i d e n t i a l apology was recognized 

recently when the President apologized to those harmed by Cold 

War r a d i a t i o n experiments as a way to regain confidence of the 

American people. In the context of President Clinton's stated 

desire to bridge the r a c i a l divide, t h i s apology provides the 

opportunity to begin to heal the r a c i a l wounds that persist i n 

t h i s country. 

Given the ages of the l i v i n g participants and the period of 

time since the Study was disclosed, we believe that the apology 

should be offered s w i f t l y . There are only eleven survivors; a 

t w e l f t h died as recently as March 3, 1996. We recommend that 

the government issue the apology from Tuskegee University, 

perhaps l i n k e d with an early meeting of the new National 

Bioethics Advisory Commission (NBEAC). Because the Tuskegee 



study i s a s t a r t i n g point f o r a l l modern moral r e f l e c t i o n on 

research ethics, a meeting of the NBEAC at Tuskegee i n 

conjunction with a p r e s i d e n t i a l apology would be an ideal new 

beginning. 

^ • Transforming the Legacy 

Although a public apology i s necessary to heal the wounds of 

Tuskegee, i t alone would not be s u f f i c i e n t to assure the nation 

that research l i k e the Tuskegee Syphilis Study w i l l not be 

duplicated. Despite the significance of a Presidential apology, 

i t must not be an isola t e d event. Consequently, the Committee 

also recommends the development of a mechanism to move beyond 

Tuskegee and to address the effe c t s of i t s 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 i t s legacy. 

Regret f o r past mistakes must be accompanied by a 

determination to prevent future wrongs. U n t i l now f o r black 

Americans the legacy of the Tuskegee Syphilis Study has been a 

negative one - a symbol of t h e i r mistreatment w i t h i n American 

society. The proposed Center could help transform the legacy of 

Tuskegee i n t o a p o s i t i v e symbol f o r a l l Americans by 

demonstrating the importance of acknowledging past wrongs, 

reb u i l d i n g t r u s t , and p r a c t i c i n g e t h i c a l research. 

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

memory of the Syphilis Study f o r public education and scholarly 
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research, and to analyze and disseminate findings on e f f e c t i v e 

and e t h i c a l l y acceptable ways to address the profound mistrust 

that i s the t r a g i c and enduring legacy of t h i s Study, especially ,'vĴ  

among African Americans and other person'^ of color. (See Appendix* ' •• 
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 I n i t i a t i v e , similar i n scope to 

the newly established Women's Health I n i t i a t i v e ; 

2) t r a i n i n g programs f o r health care providers to 

better understand the social and c u l t u r a l issues of 

providing health care and of conducting research i n 

communities of color; 

3) a clearinghouse to help investigators conduct 

e t h i c a l l y responsible research. 

The Committee recommends that funding f o r the Center must 

combine govemment and p r i v a t e funding. The announcement of a 

federal challenge grant would be very useful as a catalyst f o r 

future fundraising e f f o r t s . 

I t i s undeniable that the Tuskegee Syphilis Study has 

adversely affected the a t t i t u d e s that many African Americans hold 

toward the biomedical community and the United States government. 

But despite the long shadow that i t casts, we now have an 

opportunity t o challenge t h i s legacy and create a more b e n e f i c i a l 

one. 
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APPENDIX 1 

Possible functions f o r a Tuskegee research center: 

a) to create and maintain a public museum i n Tuskegee, 

Alabama, to preserve the memory of 'the Study and to provide 

a focal point f o r e f f o r t s to transform i t s negative legacy; 

b) to provide a place f o r scholars to examine the e t h i c a l , 

l e g a l , and social significance of the Study and other issues 

i n bioethics; 

c) t o conduct public education on the Study and i t s legacy 

i n schools, community organizations, and medical 

i n s t i t u t i o n s ; 

d) to aid i n the production of audiovisual aids f o r public 

education that w i l l place the Study within i t s broadest 

social and h i s t o r i c a l context and provide suggestions f o r 

transforming i t s past legacy; 

e) to assure the rigorous preservation of presently 

endangered documents and other records to further encourage 

studies of race, e t h n i c i t y , and medicine; 

f ) to o f f e r support f o r medical researchers seeking ways t o 

conduct research i n diverse populations that i s both 

s c i e n t i f i c a l l y sound and e t h i c a l l y responsible. 
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TUSKEGEE SYPHILIS STUDY LEGACY COMMITTEE 

Ms. M y r t l e Adams 
Chairman, Macon County Health Care A u t h o r i t y 
704 Patterson St. 
Tuskegee, AL 36088 

Ms. P a t r i c i a Clay 
A d m i n i s t r a t o r , Macon County Health Care A u t h o r i t y 
PO Drawer 180 
Tuskegee, AL 36088 

Dr. James A. Ferguson 
Dean, School o f Veterinary Medicine 
Patterson H a l l 
Tuskegee U n i v e r s i t y 
Tuskegee, AL 36088 

Dr. John C. Fletcher, co-chair 
D i r e c t o r , Center f o r Biomedical E t h i c s 
C o r n f i e l d Professor of Religious Studies 
U n i v e r s i t y o f V i r g i n i a 
Box 34 8 HSC 
C h a r l o t t e s v i l l e , VA 22908 

Dr. Vanessa Northington Gamble, c h a i r -.y.-^y-yy^-y-y^yy.-
Associate Professor of H i s t o r y of Medicine and Family Medicine 
U n i v e r s i t y o f Wisconsin Medical School *ieuicine 
13 00 U n i v e r s i t y Ave. 
Madison, WI 53706 

Dr. Lee Green 
A s s i s t a n t Professor 
U n i v e r s i t y o f Alabama 
PO Box 870312 
Tuscaloosa, AL 35487 

Ms. Barbara H a r r e l l 
Director, Division of Minority Health 
Alabama Department of Public Health 
434 Monroe St. : Îfj 
Montgomery, AL, 36130-3017 

Dr. B i l l Jenkins 
Epidemiologist 
Centers f o r Disease Control and Prevention 
1600 C l i f t o n Road, NE, MS-E02 
A t l a n t a , GA 30333 iv 
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, Collection and Services 
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University of Vi r g i n i a Health Sciences^:^'Cent:^r 
C h a r l o t t e s v i l l e , VA 22908 

Dr. Susan Reverby 
Luella LaMer Professor f o r Women's Studies 
Wellesley College 
106 Central St. 
Wellesley, MA 02181 

Dr. Reuben Warren ' 
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1600 C l i f t o n Road, NE, MS-D3 9 ^ 
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RK'l-UKNS '3-0 RESEARCM AND 3)EVEL0l'iV.KNT' 

l iici casing ;iic productivity of tlie American workforce is the key to lii< l̂ier living 
slanchii ciK and stronger economic growth. Over the past two decades, the rate of increase 
in proauctivity -- output per worker hour - has been far lower than in the previous 
decade l lierc 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 
innovations ttuit enable the economy to produce more with less. Though the reasons for 
this slowdown are not fully understood, we do know this: mvestmenis 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 ofthe 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 "oromote 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 
teclfnoiogical 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><: O 

The United States leads the wodd 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 I 

Federal R&D invcst.ucnts arc obviously critical in the pursuit of many national objectives such as 
delensc and tiie education of scientists and engineers. However, this paper will focus exclusively on 
economic returns. ' 

Griliches. Zvi. -Ti>c Searcii for R&D Spillovers." Scandinavian Journal of Fmnn.nir. Vol 94 
supplement, pp. 29 - 47. 1992 ' 

L ' 5 and Table 1. unless othenvise noted, arc from National Science Foundation 
NaUpnal Pallerns of R&D Resources: An SRS Si)ccia!_Rnpmi NSF 95-304 199.S. 
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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 

Bul this does not really tell the wliole stoi^. 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). 

Ciiart 3 
1992 Non-Defense R&D Expenditures 

as a Percentage of GDP 
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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 

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: Omce of Management and Budget: "Budget of 
the United States Government: Historical Tables." Fiscal Year 1996; 1979 - 1994: NSF, 1995-GDP 
figures from Council of nconomic Advisers, "Economic Report of the President." 1995. ' 
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In the United States in 1994, the Federal government provided approximately 36 
percent of all R&D funds and industry provided about 59 percent, with the balance 
con^prised 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 I 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 consequences are clear: cutbacks in Federal funding will 
translate directly into cutbacks in basic research. Basic research is the basis of fiiture 
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 fijndamental science. 

1 hus, reduced investments in basic research today will translate into fewer 
innovations 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 
breakthrougii in plant productivity, or would have formed the basis of an enormous 
increase in energy efficiency, 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 Science Foundation. 1995. 
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Sources of tMirui;; for R & D in 1994^ 

All r» t.'. r> 
1V c-_!./ Basic 

Fvcscarcli 
Applied 
Research 

Dcvcloj)incnt 

$ billions percent percent 
Federal Government 62.20 36 58 35 29 
Industry 102.05 59 26 58 • 70 
Universities and Colleges .S.30 3 10 4 
Non-Profits 3.00 2 5 2 * 
TOTAL 172.55 100 100 100 100 

* less than one 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 bf about 30 percent in Federal 
support of R&D by the year 2002 if the Congressional budget resolution were to become 
a reality. Chart 6 below details the estimated results ofthe Congressional plan. 

Chart 6 
Projected Congressional Non-Defense R&D Allocations 1990 

(billions of 1987 dollars)' 
2002 

NSF. 1995. 

Griliches, Zvi. "Productivity, R&D, and Basic Research at the Firm Level in tlie 1970s " American 
Economic Review. Vol 76, No 1. March, 1986. pp. 141 - 154. 

1990 - 1995 are actual expenditures, 1996 - 2002 are estimated results of Congressional proposals' 
denators 1994 - 2000 arc estimates from OMB. Analytical Perspectives: Budget ofthe United 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 

26 . 
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THE ROLE OF GOVERNMENT INVESTMENTS JN R&D8 

8 The Federal government has a long history of involvement in science and technology. For example, 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 advancc111rn1s from govemme1.1t research, all in the name of the war clTorts Many of those 
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Investments in R&D pay otf in many L·.~y wa\'': through the devising of more 
L:dicient ways to produce existing goods and '.:ervic('.S, t lie discovery of entirely new 
prciducts and processes, the increase in ou1 !,TowL.:-:l'.~c b:isc~ and the education of world 
class scientists and engineers. Consider, for :.:::<:i:1p!.::. the production of automobiles. 
Because or technological advances, cars are prod~tced 111uch more efficiently today than 
they were 30 years ago. New technology also makes today's cars vastly superior to !hose 
produced 30 years ago. 

Why docs 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 invest enough 
·from a societal standpoint. R&D is a unique input in the production process.9 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/or which the original 
researcher is not fully compensated 

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 
Yannevar Bush, director of t11e wartime Office of Scientific Research and Development, devise plans on 
how to use tlle wartime experience 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 
scientific research was driven by cold war concerns. In this post-cold war era, we must examine Federal 
support [or R&D to ensure that cuts do not have an inadvertent, but long-lasting detrimental impact on the 
American economy. 

9 The chain from idea to usable product or process can be long. R&D is comprised, most generally, of 
basic research, applied research, and development. The National Science Foundation (Science ·and 
Engineering Indicators, 1993) as follows: 
• Basic Research: 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 
research is defined as research that advances scientific knowledge but docs not have specific 
immediate commercial objectives. although it may be in fields of present or potential commercial 
interests. 

• Applied Research: Applied research is aimed at gaining knowledge or understanding to detennine 
the means by which a specific, recognized need may be met. In industry, applied research includes 
investigations oriented to discovering new scientific knowledge that has specific commercial 
objectives with respect to products, processes, or services. 

• Development: Development is the systematic use of the knowledge or understanding gained from 
research directed toward the production of useful materials, devices, systems, or methods, including 
the design and development of prototypes and processes. 
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Examples abound L1:;crs and transistors arc now a part or l..'.Vc:ryclay liic The 
inventors of the las:::r prolnbly had 110 idea that it would eventu;dly be used Fi:· r·.~moving 

cataracts or i()r playing lllusic in a compact disc player. Likcwis·~, the Ameri(.:all !1hysicists 
who i11vc:ntt.:d ~:1~'. transi:;tz)r at Bell labs in 1948 could not h::.vc i111:!gincd th;:t tl1ci; 
'invent!cn 1,·:01di~ !v~ us~d today in radios, computers. spaceflight <!nd guided mis:~lics, and 
countiess othe;· electronic dcvic:::s. In both cases, even if the inventors' irnag!nations did 
reach such heights, today they receive no additional monetary benefit for the further huge 
advantages that society reaps from their insights. 

Sometimes the spillovers arc far more subtle. The discovery of nylon showed that 
it was possible to create man-made fibers with remarkable propcrties--and this knowledge 
affected the direction 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. 10

·
11 An earlier, 

cxrensive, case-study approach found that the median private return to ihe innovations 
studied was 25 percent while the median social rate of return was 56 percent. 12 While 
estitnates 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. 13 

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. 
11 Rates of return can be estimated by computing the benefits (including discounted future benefits) and 
the costs of the innovation. 
12 Mansfield, 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. 
13 Sec, for example, the following studies in addition to those already cited: 

Terleckyj, N. "Effects of R&D on the Productivity Growth of Industries: An Exploratol)' Study." 
National Planning Association. Washington, DC. 1974. 
Svcikauskas. L. 'Technology Inputs and Multifactor Productivity Gro11th ·· Rc\'icw of Economics 
and Statistics. 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 
Japanese Manufacturing Industries." Review of Economics and Statistics Vol 71, pp. 555 - 564. 
1989. 
!Jcrnstcin, Jeffrey and M. lshaq Nadiri. "lnterindustl)' Spillovers, Rates of Return, and Production in 
High-Tech Industries." American Economic Review: P;ipers and Proceedings. Vol 78, pp. 429 -
434. 1988. 
Scherer, Frederick. "Using Linked Patent and R&D Data to Measure lntcrindustl)' Technology 
Flows." in R&D. Patents, and Productivity, Z. Grilichcs (ed.). University of Chicago Press, pp 417-
464. 1984. 

Bernstein, Jeffrey and M. lshaq Nadiri. "Product Demand, Cost of Production, Spillovers, and the 
Social Rate of Return to R&D." N13ER Working Paper No. 3625. 1991 
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necJ tu go to capital lllarkcts for ii.111ding, and to provide these funds, financiers must have 
sut1icicnt inforlllalion to be able to assess the risks of the i1wc:-.t111cnts Firms may not 
\van~ lL) prnvicl:.: this i11forn1ation for fear of losing future priviltc gains if somebody else 
were lt> 1.1~'..: tiiat infornution. Thus, th:.: firm must either p::y higl~:.:;· interest rates for loans 
or us"~ i~.' (J\Vli i"und:; to !lay fo1 the research In fact, evidc~1c=~ '.; 1.1·,~:-;·::st:> !h2.t small firms' 
i11vc:>in:.:~1t:s i11 r.:.&D m.: limited by their internal cash-flow.': 

\"1'hat is the Federal government's role? Because firms will underinvest in 
R&D, ti1~r\.'. is an impo11ant role for the federal government. The fact that there is a 
government role in promoting science and technology has been long-recognized. The 
earliest 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 society 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 
I, 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 lo occur in basic research 

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, 

14 Himmclberg. Charles and 13nice Petersen. ''R&D and I ntemal Finance. A Panel Study of Small 
Firms in High-Tech Industries." Review of Economics and S1a1istics Vol 76. Issue I 1994. pp. 38 - 51. 
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others soon realized the potential apvlications of this knowledge. Today, most major 
hospitals have magnetic resonance i11;;igi11~'. (MIU) machines for use in noninvasive 
.-;can11i11g of patient's internal organs Tile MiU is a direct outgrowth of basic research 
'.:..:<tding :o the nuclear magnetic rl;~r.lJL'.11·.:·.: discovery 

Universities and colkgc:; coin prise the i((rgcst single group of performers of basic 
research, accounting for approximately 45 percent of all basic research in 1994. 

15 This 
research is funded primarily by the Federal government. Universities and colleges cre:.>,te 
·;.;.;io\.·v·leugc for knowledge's sake," help develop an educated population, and train the 
scientific and engineering workforce. However, academic research itself also plays a 
crncial role in industrial innovation. 

Measuring academic research as an input into innovation is exceedingly difficult; 
however, one researcher recently undertook just that task. 16 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 a:'cademic 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. 17 Moreover, many 
studies liave 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 proportion of foreign nationals entering engineering 
faculties at U.S. research universities. 18 

" Universities and colleges actually performed close to 55 percent of all basic research when one 
incl11dcs work done at rcdcrally-fu11ded research a11d ticl·clop111c11t centers located at universities and 
colleges. 
16 

Mansfield, Edwin. "Academic Research and Industrial Innovation" Research Policy. Vol. 20 1991. 
pp. l-12. 
17 

NSF, 1994. Table B-2. This estimate docs not include funding for federally funded Research and 
Development Centers (ffRDCs) located at universities and colleges. lncludi11g fFRDCs brings Federal 
support to almost 70 percent of all R&D done at universities a11d colleges. 
18 

Mowery, David and Nathaniel Rosenberg. Technologv and the Pursuit of Economic Growth. 
Cambrid!~C University Press 1989. p. 152 . 
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The govcrr1111'..'r1t' s role should not encl at funding basic re:;earcl1, however. While 
govc111111cnt should rHit b·~ involved in deciding what is com111::rcialinble, some R&D, 
called ·'pr(;co111111crL:i<ti,·' has the potential to yield a useful nev·.: product or process but is 
still too :~1!· i"ro:~1 ·..:u;;~;n1:rl:din1icrn, ;\nd thus too risky, for a sii~gle firm to pursue. 
Ur1deri11vcst111cill i~ :;i:~:ly tn L".: particularly severe in those ca~·::s ·.vhcrc there is the 
potential of sig11iiica11i spillovers to other applications. Governrncni can help by absorbing 
some of the risk or such precommercial research. These arguments become particularly 
compelling when industry is forced to take a short-term view on their own R&D 
investments. Any guvernmeni 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. 19 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. 20 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. 21 

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.22 Today this industry is a large 
employer and one of the largest exporters in the nation. 23 

Other examples include: 

19 In l 987, for example, about 70 percent of all Federal research was defense-oriented. Products 
resulting 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 Private and Social Returns to Research and Development: What Have We 
Learned." June, 1995). Interestingly, however, one study of manufacturing firms found that increased 
government funding for applied research is correlated with increased producti\'ity (Mansfield, Edwin. 
"Basic Research and l'roclucli\·ity l11crc;1sc i11 Manufacturing." American Economic Review. Vol 70, No 
5. December, 1980. pp 86)-873 ). Tile unique feature of this study is that because it was not actually 
focused on government funding, the results were based on firms not necessarily involved in defense 
contracting. 
20 Banclsman, Eric ··i:cdcr;illy Sponsored R&D and Productivity Growth." finance and Economics 
Discussion Series, No 121. Federal Reserve Board, Washington, DC. April, 1990. 
21 Some programs that do not meet their specified goal may officially be classified as failures. However, 
even some "faikd" projects c;111 yield enormous positive spillovers. 
22 

· Mowery, David and Nathan Rosenberg Technology and the Pursuit of Economic Growth. Cambridge 
University Press. 1989. 
23 In 1994 the indusl!)' employed about 480,000 people. from 1990 to 1994, exports averaged over $30 
billion per year 
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1·:1'-~ discovery of DNA. A small Federal grant i;1 the -~;\rly I 950s allowed a 
111icrubiologist to study genetic exchange in b;~ctcri:i .c\lthough many observers were 
s~c:plical, this work helped pave the way for tile discovery of DNA -- perhaps the most 
i,:p1~H la11t cli:>covery of the century. 

"'.'[:c: :1tomic clock and the Glob~! Positio!ling S:itdlitc (GPS) system. Super­
prccisc atomic clocks were invented to help answer fundamental questions about th~· 
nature of the universe. However, a practical application for the atomic clock emerged. 
·riic GPS is 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 
rnilita1y navigation, allows users to determine their location and altitude anywhere on 
earth 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. 

• The Hubble Space Telescope and cancer detection. The Hubble Space Telescope 
was designed to gather more detailed information about the universe than is possible 
frolll ground-based telescopes. It turned out to have another use, as well. The image­
processing software NASA developed to reconstruct and filter images can be applied 
w 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 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 
area, with more and more business involvement. 

Results arid spillovers from specific Federally-funded projects do not, however, exhaust 
the impacts of Federal funding. Federal funds have an additional benefit in that they 
sumulatc 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 
_;;pending on R&D. 24 This complementarity holds up in basic, as well as applied, 
research.~; In other words, an additional dollar of Pedcral R&D expenditures adds more 
than a dollar of R&D investment to the economy. 

~· Levy. David and Nestor Terleckyj. "Effects ofGovernme111 R&D 011 Private R&D Investment and 
l'roductivi1y: A Macroeconomic Analysis." The Bell Journal of Economies. Vol 14, No. 2. Autumn, 
1981 pp.551-561. 
~s Rol>son. Martin. "Federal Funding and lhe Level of Private Exprnditurc 011 13asic Research." 
.)_Qi1i_l1_c_i11___[:~9110111ic Journal. Vol GO, No I. July, 1991 pp. 61 - 71 
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Unfortunately, comnlcmenlanty also implies that if the Federal govemment cuts 
R&D expenditures, the r.̂ r.aie ..ocior will cut R&D expenditures, as well. Chart 8 (below) 
shows a clear correlatioi: î :i-..'een ciianges m Federal R&D expenditures and changes in 
private R&D expenditures .;>!IL: vcar !atc.-. 

Ciiart S 
Pci ceiil Cr.anges in Federal R&D Expenditures and 

Private R&l) ii:xpenditures One Year Latcr^* 

12 

10 
/N Private R&l.), one \ca[ lalcr Federal R&D 

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 done as the private sector 
scales back in response to Federal cuts. 

CONCLUSION 

Continued advances in R&D and technology are crudal to ensuring and increasing 
economic growth. Many studies have shown that while returns fo 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 perspedive. 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 i.s 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 seem to stimulate additional private R&D expenditures. 

Cutting Federal R&D expenditures conflicts with the goal of increasing economic 
growth and prosperity. Less R&D will lead to lower productivity, lower economic 
growth, and thus a lower standard of living for all Americans. 

l " o ' ' ? u n e T 9 ' ' r 9 9 5 ' ' • ' • " ' ' ^ ^ " " " ^ ' ^ '° '^ ' "" '^ ^"'^ ' " ' ' ' ^ ' " "^^ ^'^'^ ^ 

Data from NSF. "Nalion.il PMIIC.H.S of RrtD 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 returns 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 retum 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 Ijving 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 govemment 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 warns, 
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. It 
will soon be available on the World Wide Web via the Internet at http://www.whitehouse.gov. 
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SuppoRTDJG 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 devdopment investments are obvioasiy c r i t ^ 
objectives, such as de£aise, health, and tfacedijcation of sdend^ However, this paper 
focuses exclusively on economic letuins. 



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 ofthe 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 50 percent, exceed the high private rates of returns, of 20 to 30 percent, by a considerable 
amount because ofthe "spillovers" - benefits that accrue in applications far beyond those 
imagined by the original researcher. Because innovators realize only a fraction ofthe total 
retum to an innovation, there will be an underinvestment in R&D. 

There has been a long record of successful govemment support for R&D, from its support of 
Samuel Morse's original telegraph line from Washington to Baltimore in 1842 to demonstrate 
the feasibility ofhis 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 Intemet, the Global Positioning Satellite (GPS) system, and support ofthe basic 
research leading to the discovery of DNA. Examples of successfijl 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 govemment, 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 ofthe 
American decreases and the Japanese increases, the Japanese govemment will actually spend 
more, in total dollars, than the American govemment 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 govemment support 
for pre-commerciail technological development erroneously characterize govemment efforts as 
"picking winners," interfering with what would otherv/ise be efficient market allocations, and 
try to draw a clear line between basic and generic research (which all agree govemment 
should support) and applied research. Ln reality, there is a continuum, with many applied 
research projects yielding significant spillovers, so that absent some govemment support, 
there may be marked underinvestment. Govemment can aid the development of such 
potentially liigh-payofF pre-commercial R&D with large spillovers, but must involve the 
private sector in such efforts. These govemment 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 fiiture. Evidence indicates that 
investments in research and development (R&D) have large payofi& 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, 
investments in R&D are estimated to account for half or more of the increase in output per 
person. ̂ ' 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 fimded by private industry. Small 
entreprenoirs see an opportimity, raise fimds any way they can, and take theu* chances on 
an innovative idea. Large companies spend billions on R&D labs to develop a stream of 
new products and processes. Pnvate companies know the markets they serve and the 
workers who must produce the products. Risking their own fimds gives them a strong 
incentive to avoid costly &ilures. 

Since the founding of this country, the Federal govemment has had an important 
role in the promotion of science and technology. Indeed, the Constitution gave (ingress 
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, successfiil R&D in private companies depends upon 
the flow of new ideas and trained people stemming fiom basic research and pre-
commercial R&D.' Federal support for these activities is vital.̂  Second, the Federal 
govemment sponsors much applied research to improve its own capabilities in such areas 
as national security, health, and transportation. The govemment 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 coimtries. It then examines the rationale and 
role for govemment involvement in R&D and documents the high returns to R&D 
investments. Fmally, it projects the results of the Congressional budget resolution on 
R&D expenditures and contrasts that projection with Japanese plans. 

* Griliches, Zvi. Tbe Search fiar R&D Spillovers." Scandinavian Jonraal of Economics. VoL 94, 
supplement, pp. 29 - 47. 1992. 
^ Baily, M.N. and A. Qakrabaiti, Innovation and the Productivitv Crisis. Brookings InstiOition. 
Washington, DC 1988. 
' Pre-commeicial 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 firom commercialization to require a firm to take on substaittial 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. Research 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 fiirther behind Japan, and remains just ahead of France in terms of non-
defense R&D expenditures (see Chart 3). 

Charts 
1992 Non-Defense R&D Expenditures 

as a Percentage of GDP 

2J •• 

I J -

OJ •• 

U.S. Jspsn Gcnnany France 

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

CIurt4 
Non-Defense R&D Expenditures as a Percentage of GDP 

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* 

AUR&D Basic 
Research 

Applied 
Research 

Development 

$ billions percent percent 
Federal Government 62.2 36 58 35 29 
Industry 102.1 59 26 58 70 
Universities and Collies 5.3 3 10 4 * 

Non-Profits 3.0 2 5 2 * 

TOTAL 172.6 100 100 100 100 
* less than cae percent 

THE ROLE OF GOVERNMENT INVESTMENTS IN R&D 

Why does the govemment 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 expeaed retum on an investment to that firm. Because firms realize only a portion of 
the total returns to an investment in R&D, they will not invest enough firom a societal 
standpoint R&D is a unique input in the production process.' Its results can spread 
qliickly throughout the econon^, with applications beyond those imagined by the 
original researcher — the so-caUed "spillover" e£fect SpiUovers mean that an individual 
firm or innovator will realize only a fiuction ofthe total returns to an innovation; that is, 
the iimovation yields benefits to others for -which the original researcher is not fully 
compensated. 

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

• NSF. 1995. 
' The chain fiom idea to usable product or process can be long. R&D is comprised, most generally, of 
basic research, applied researdi, and development The divisions between these areas is not always clear, 
as they all interact in complex w ^ with advances in one type of research infinwif̂ pg the direcdon of 
research in others. For conceptual purposes, though. The htoional Science Foundation (Science and 
Engineering Indicators. 1993) defines these terms as follows: 
• Basic Research! The objective of basic research is to gain more complete knowledge or 

understanding ofthe subject under study, without specific applications in mind. In industry, basic 
research is defined as research that advances scientific knowledge but does not have specific 
immediate commercial objectives, although it may be in fields of present or potential commercial 
interests. 

• Applied Research: Applied research is aimed at gaining knowiedge nr nnApTvtitnAinjt tn <̂̂ tft̂ niP'̂  
the means by which a spedSc, recognized need may be met In industry, applied research inchid<rs 
investigations oriented to discovering ttew srimtific knowledge that has specific commercial 
objectives with respect to products, processes, or services. 

• Development: Development is the systematic use of the knowledge or understanding gained fiom 
research directed toward the production of usefiil materials, devices, systems, or methods, inrlnHing 
the design and development of prototypes and processes. 
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Table 2 
Private and Social Rates of Retum to Private R&D̂ ^ 

Author (year) Estimated Rates of Retum 
Private Social 

Nadiri (1993) 20-30 50 
Mansfield (1977) 25 56 
Terieckyj (1974) 29 48- 78 
Sveikauskas (1981) 7-25 50 
Goto-Suzuki (1989) 26 80 
Bemstein-Nadiri (1988) 10-27 11- 111 
Soberer (1982, 1984) 29-43 64- 147 
Bemstein-Nadiri (1991) 15-28 20- no 

In addition, some firms — especially small ones that lack fimds — may not invest 
enough in R&D even fitsm their own perspective. To make R&D investments, a firm may 
need to go to coital markets for fimding, and to provide these fimds, financiers must have 
sufficient infonnation to be able to assess the risks of the investments. Firms may not 
want to provide this infonnation fi^r fear of losing fiiture private gains if somebody else 
yere 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 fiinds to pay for the research. In fiict, evidence 
suggests that small firms' investments in R&D are limited by their intemal cash-fiow." 

The inadequacy of firms' incentives to invest in R&D CTeates an important role for 
the Federal govemment The goal of technology policy, however, is not to substitute the 
govemment'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 firom the divergence between private and social returns to 
those activities. A complementary goal is to design the technology investments that the 
govemment itself makes in public goods — national security, public health, education, a 
clean environment, an efficient transportation system — in ways that maximize the 
potential extemal benefits for the Nation's commercial technology base. In both cases, 
support for technological innovation enhances the Nation's economic and social welfiu'e. 

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. 

" Table adapted fiom: Griliches (1992). and Nadiri (1993). 
Himmclberg. Charies and Bruce PeterseiL "R&D and Internal Firiance. A Panel Study of Small 

Finns 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 firom their income taxes a portion of their R&D expenditures beyond a certain base level 
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measure on govemment support. Students come from all over the worid to leam fi-om 
U.S. scientists and engineers. 

Funding basic research. Most people recognize the need for govemment 
fimding of basic, or fimdamental, research. Indeed, as shown earlier in Table 1, the 
Federal govemment fimds 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 
m educating scientists and engineers, economic returns fi^om investments in basic research 
may be many years away, and may not have applications bearing any similarity to what the 
researcher originally tiiought Since so much ofthe returns to basic research are not 
appropriated by tiie innovator (and indeed, in many cases, tiie output of basic research is 
not patentable), tiie gap between social and private returns is particulariy large, and 
tiierefore tiie problem of underinvestment is particulariy ̂ ere. Finns are typically 
reluctant to invest much in basic research. 

Basic research ultimately can yield extraordinary retums to society. For example, 
two physicists in 1946 discovered nuclear magnetic resonance as the result of basic 
research. WhUe tiiey had no idea how tiiis knowledge would eventuaUy be used, otiiers 
soon realized tiie potential applications of tiiis knowledge. Today, most major hospitals 
ĥ ve magnetic resonance imaging (MRI) machines for use in noninvasive scanning of 
patients' internal organs. The MRI is a direct outgrowtii of eariier basic research. 

Universities and coUeges comprise tiie largest single group of perforniens of basic 
research, accounting for approximately 45 percent of aU basic research in 1994.̂  This 
research is fimded primarily by tiie Federal government. Universities and coUeges create 
"taiowledge for knowledge's sake," help develop an educated population, and train tiie 
scientific and engineering woricforce. However, academic research itself also plays a 
crucial role m industrial innovation. One recent study of 76 manufecturing fimis revealed 
tiut tiiese fimis could not have developed about 11 percent of tiieir new products and 9 
percent of tiieir new processes witiiout research done at universities and coUeges This 
study estimated the median social rate of retum to research done at academic institutions 
to be 28 percent.̂ *-̂  

Universities and colleges acdially performed close to 55 percent of aU basic research when one 
mdudes work done at Federally fimded Research and Development Centers located at universities and 
coUeges. 

While the "28 percent" figure is deariy a nmgh estimate, it shows that the rcoirns to academic 
rcswrcharehigL Moreover, this estimate is likely to be too low for two reasons. First, the smdy used 
academic research done only in the 15 years prior to the innovation - much academic research may not be 
used m industrial innovations until more than 15 years after the initial discovery or pubUcation, or may 
conunue to be used for many years thereafter. Second, the study examined only seven industries The 
academic research usefid for innovations in these industries likely was uscfid in othCT 
Clearly, mvcsting in academic research is an area with high payoflfe. 

Mansfield, Edwin. "Academic Research and Industrial Innovation." Research Policy Vol 20 pp 1 
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and environmental technologies, advanced materials, and a host of other commerciaUy 
successfiil technologies. 

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

The circumstances tiiat aUowed tiie United States to rely primarily on a defense-led 
model have changed. Witii tiie end of tiie Cold War, demand for new defense systems is 
now less tiian it was. Commercial product spin-oflS fi-om mUitary research have also 
diminished firom tiieir heyday of tiie 1950s and 1960s, and American companies fece 
intense intemational competition fi-om increasingly capable foreign firms. On the otiier 
hand, these changes also create exciting new opportunities: innovative defense 
technologies are now more lUcely to emerge first in commercial products and production 
techniques, and American companies are taking advantage of expanded opportunities in 
foreign markets. Accordmgly, tiie Administration's technology initiatives are shifting tiie 
composition of Federal R&D from mUitary to civUian concerns, and tiie composition of 
mUitary R&D toward tiie development of so-caUed dual-use technologies - tiiose witii 
â iplications to both mUitary 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 
possibUity of govemment feUure in tiie implementation of technology policy: in most 
cases, firms participating in tiie Administî tion's programs must cover at least 50 percent 
ofthe costs of tiie project; projects are initiated by private firms, which compete for 
limited fimding; outside experts in tiie relevant scientific, technological, and economic 
fields evaluate competing proposals; and firms can compete for fimds in a wide an̂ y of 
technological fields, to ensure tiiat 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 wUl have fiulures. Indeed, if it does 
not, tiien it certainly is too cautious. In tiie final analysis, tiie rettnus to govemment-
fimded R&D depend upon tiie returns to tiie successfiil projects outweighing the losses 
fi-om the unsuccessfiil ones. By incorporating the above design features, the 
Administration's technology program provides tiie best chance for achieving high retums 
that benefit American Uving standards. 

Retums to govemment R&D investments: It is impossible to provide a reUable 
quantitative estimate of tiie returns to pubUcly-supported R&D based upon historical data, 
pnmarily because such a large percentage of Federal R&D support has been defense-
related, although as noted earUer tiie retums to otiier pubUc investments have been 
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processing software NASA developed to reconstruct and filter images can be appUed 
to a digitized mammogram, and Ukely wUl be usefiU in identifying suspicious areas 
indicative of breast cancer. 

• The Intemet and the Infonnation Superhighway. The Intemet was originaUy a 
govemment-sponsored computer network designed to connect researchers. Today it 
IS an unportant component of what is commonly referred to as "tiie infonnation 
superhighway." Nobody knows exactiy how tiie Intemet wUI develop, but it is 
mcreasmgly active, witii more and more business involvement. 

CONGRESSIONAL PROPOSALS CUT FFT^FRAL RAD FYPKNDmjRES 

Today, we fece tiie possfl)Uity of unprecedented cuts in Federal R&D expenditures 
The Amencan Association for tiie Advancement of Science estimates a real cut of about 
30 percem m Federal support of non-defense R&D by tiie year 2002 if tiie Congressional 
budget resolution were to become a reaUty. Chart 6 detaUs tiie estimated results of tiie 
Congressional plan. 

Chart 6 
Projected Congressional Non-Defense R&D Allocations 1990 

(binions of 1987 doUars)̂  
2002 

1990 1992 1994 1996 1998 2000 2002 

By contrast, tiie Japanese govemment recentiy announced plans to double its R&D 
spendmg by tiie year 2000. Chart 7 highUghts tiie efiect of tiie Congressional plan and tiie 
Japariese plan: oy 1997 Japan wUl overtake tiie United States in govemmem support of 
non-defense R&D - m total doUars, not just as a share of (JDP. 

30 
A \ ) ^ . ^ ^ expenditures; 1996 - 2002 are estimated results of Congressional proposals-
deflators 1994- 2(X)0 are estimates from OMB, Analvtic:»l P r r ^ h ^ : Bnd..t nf rh .TW^ * 
Oovemment. FY 1996. Assumed 3.5 percent inflation from 2000 - 2002. 
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Chart 8 
Percent Changes in Federal R&D Expenditures and 

Private R&D Expenditures One Year Later" 
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This con-elation means tiiat if Federal R&D support is cut, tiie nation is Ukely to 
lose fiiture rewards not only from tiie FederaUy-supported R&D tiiat wUl not be 
undertaken, but also from tiie industrial R&D tiiat wUl not be undertaken as tiie private 
sector scales back in response to Federal cuts. 

CONCLUSION 

Continued advances in R&D and technology are cmcial to ensuring and increasing 
economic growtii. Many studies have shown tiiat whUe returns to a firai from investing in 
R&D are high, retums to society are even higher as new ideas are appUed to areas fiu-
beyond what tiie innovator initiaUy imagined. However, such spUlovers imply that private 
finns wUl not invest in enough R&D from a national perspective. The Federal govemmert 
can step in to fiU tiie gap between tiie private level of R&D investment and tiie level and 
types pf R&D investment tiiat are best for tiie nation. Moreover, tiie nation benefits not 
just from the results of FederaUy-sponsored projects, but also because Federal R&D 
expenditures seem to stimulate additional private R&D expenditures. 

The competitive position of tiie United States - and indeed fiiture increases in 
standards of Uving - depends on technological advances. These in tum depend on our 
entire scientific and technological mfî stmcture, which includes our educational 
institutions - producing tiie scientists and engineers tiiat wUl provide tiie creative 
advances ofthe fiiture - our research universities, and our nation's laboratories, botii 
witiiin the private and pubUc sectors. Ideas flow from basic research, tiirough p're-
competitive development, to concrete appUcations, producing new products and 
developmg new, better, and lower-cost production processes. Govemment has a vital role 

" Hill, Christopher. "Private Funds are Unlikely to Replace Cuts in PubUc Funds for RAD in the U S " 
Mimeo. June 19. 1995. Data from NSF. "National PaOems of R&D Resources- 1992" NSF 92-330 
October, 1992. 
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are in the financial benefits that accrue from the use 
xrce. Auctions are compatible with the pursuit of other 
Is: applicants can continue to be screened for basic 
IS, and license uses can be regulated as necessary to 

'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 commerciail sub­
scription uses. The first auctions, for spectruin devoted primarily to 
advanced and two-way paging, took place in 1994 and yielded sub­
stantially more revenue to the govemment 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 nea 

SCIENCE AND TECHNOLOGY 

Scientific discovery and technological innovation play centred 
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 vnth 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 significjmt, 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 intemational 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 drafl the 
blueprint that captures the new idea, and something to make each 
unit of the product that embodies it, but once created, the idea it­
self is easily and often beneficially copied. Thus the economic re­
tums to one company's investment in innovation can pass quickly 
to others. Economists have estimated that, because of this tendency 

f new ideas to become rapidly diffused, innovators typicjdly cap-
less than half the total social retums to their investments in 
ch and development (R&D). In short, the difficulty of estab-

lisKing and enforcing property rights to new ideas reduces the eco-
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economically optimal level of R&D. Bolstering t> icentive is 
therefore an important efficiency-enhancmg fun^ of govern­
ment. Govemment 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 worid 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 Ufe, in addition to national 
security. Although the United States is still in the midst of a major 
transition in the way both the pubUc 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, govemment, and universities ui 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 foUowed 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 mult i f i rm 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. Nongovemmental 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 
govemment has declined and recent financiad 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 i f 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
cemed that the Nation is spending too little on the 6asic 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-
ciet/s level of scientific activity and technological research and de­
velopment; in the past, the social rate of retum 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 i t 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 Administiation is also 
reorienting the Federal Govemment'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, £md pollution prevention. 

The Administration's R&D strategy relies on a combination of 
grant programs in which industry and govemment 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. Govemment 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 concems, 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 i t accounted for 69 percent of the 
total. The defense share decUned 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 spendmg 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 miUtary 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 maintensmce of a defense industrial base sepa­
rate from commerciedly oriented industry is in many areas eco­
nomically inefficient. Recognizing this, the Defense Department is 
now working more closely wi th firms engaged in commercial and 
dual-use pfoduction than in the past (dual-use goods are those with 

Iboth military and commercial uses). Dual-use R&D programs, in-



eluding the Administration's Technology Reinvestment Project 
(TRP), are a different—and more economically efficient—way of 
carrying out the Defense Department's traditioned 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 
automobiles, 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 cjinnot 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 govemment'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 payoff's 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 pmdent 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 



partnersi .:an 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 modem 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 miUion effort began in 1991. A 
study conducted in 1993 found that after 2 years the project had 
already saved the participants about $13.5 miUion simply by help­
ing them to avoid redundant research, to sheire 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 eind 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 govemment, 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 *he 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 letter's patent rights. Under somt 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 wi l l not be permitted to use their own innovations 
that fal l within that broad penumbra of similarity, without the first 
inventor's permission. Recognizing that such permission wi l l fre­
quently involve negotiating a payment to the first inventor (a nego­
tiation in which the second inventor wi l l sometimes have litt le bar­
gaining leverage), the second inventor may be discouraged from ex­
ploring his or her new ideas to begin with. Or, i f 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 unti l 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 init ial 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 l i ­
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 m n afoul of the antitmst laws, the Justice Depart­
ment seeks to explain how antitmst 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 
year Thomas Jefferson wrote the Declaration of Independence. 
Since that time the United States has become a vastly larger and 
more prosperous Nation. One reason is that, throughout our his­
tory, govemment has worked in partnership with the private sector 
to promote competition, discourage extemalities, and provide public 
goods. The policy challenges that face us vary from generation to 
generation, and govemment institutions appropriate for addressing 
one era's problems must be reinvented for the next. But in every 



era, the ...e of govemment in helping remedy market failures re­
mains central for enhancing the Nation's weU-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 grovrth in the United States was refiected 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 vdth increased inequahty 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 pattems 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 leaming to help American workers respond to 
the challenges and grasp the opportunities afforded by the new eco­
nomic reaUties. 
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"Our Nation faces significant economic 

challenges. Markets are global, competi­

tion is fierce, technological change is swift 

and unatDating. Meeting these challenges 

requires a strategy to equip American 

companies and wori<ers to compete suc­

cessfully in tlie 21st-century economy." 

John H. Gibtxins 

Director, White House Office of 

Science and Technology Policy 

"The United States must invest in technol­

ogy and in our workface if we are to meet 

the cfiallenges of intensif/ing global com­

petition. Our faeign competitors are shift­

ing into high gear in tfie race fa the future. 

They are rapidly expanding their technolog­

ical capabilities and developing the skills ol 

their people. Their govemments are devel-

oping policies and programs to enhance 

the canpetitiveness of their industries and 

attract the engines of economic grc»Mh to 

their shores. America's future prosperity 

depends on answering these challenges 

loudly and clearly." 

Michael Kantor 

Secretary of Commerce 

America's research-intensive industries— 

aerospace, chemicals, ixxnmunications 

equipment, computers and office equip 

ment, pharmaceuticals, scientific instaj-

ments, semiconductors, and sottvisre— 

have been growing at alDOut twice the rate 

of the ecorxxny as a wtiole in tlie past two 

decades. 

"...technical progress is by far the most 

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 BusIVs 

Council of Economic Advisors) 

FORCES OF GLOBAL CHANGE 

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

A new battlefield has emerged in ihe fom:i 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 al a speed unimaginable just a few decades ago. 
Competition to meet the increasingly high expectations of the worid's consumers has 
accelerated the rate of technological progress to a breathtaking pace, wilh each advance­
ment more dazzling than the last. Technology plays an increasingly imponant role in the 
global economy, in the lives of every American, and in our national defense. 

In the wake of ihesc forces, the way we live, leam, and work is being forever iransfomied. 
Each of these changes—the emergence of a global economy, unprecedented global com-
petilion, and rapid advances in technology-would be revolutionary on its own, bul 
together they have produced staggering results lhal are deeply fell by Americans in all 
walks of life. 

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

loday, and drives growth in every major indus­
trialized nation. Today, technological leader­
ship often means the difference between suc­
cess and failure in the global marketplace—for 
companies and countries alike. 

Technical progress is the single most imponant 
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
mary mechanisms by which technology con­
tributes to growth. It is estimated that technol-
ogy and advances in knowledge account for 

appmximaicly 80 percent of total factor productivity growth. Ultimately, long-term, non-

innatioiiai-y growih is the only true path to real wage increases and an improved standard 

of living. 

RELATIVE CONTRIBUTION 
SOURCES OF U.S. 

ECONOMIC GROWTH 

/ 2 
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The performance of individual companies—the agents through which economic growih 
occurs—is strongly linked to iheir use of technology. A recent Depanmeni of Commerce 
analysis shows that the use of advanced technologies enhances manufacturing in virtually 
ever>' imponant perfonnance category Firms lhal use advanced technologies are more pro­
ductive and profitable, pay higher wages, and increase employment more rapidly than 
firms thai do not. Between 1987 and 1991, employment at plants that used eight or more 
advanced technologies grew 14.4 percent more than plants lhal 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, flexibility, 
and closeness to customers lhat 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—sieel, automobiles, textiles. The 
information industry as we know it now barely existed just decades ago. Today, however, I 
the communications and information industries are among America's largest, consiiiuiingi 
about 10 percent of U.S. gross domestic product and employing more than 4.5 millionl 
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 to 
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, telecommunications—are esseniial for managing this information explosion, 
putting a world of knowledge, global commerce, and communications at our fingertips. 

America is leading the worid into the Information Age. The United States is laying the 
foundation for a National Infonnation Infrastructure (Nil) that will link schools and 
homes, ofiices 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. 

T he Nil—and its international corollary the Global Information Infrastructure—will spur 
the growih and creation of American companies and jobs, facilitate the conduct of business 
worldwide, and accelerate the develo|)ment of new products, sci"vices, and capabilities in 

' the Uiiiicd Stales. American companies, large and small alike, will be able lo respond quick­
ly ancl Rcxibly to ever-changing global market demands wilh high-qualiiy, customized goods 
and services at comiictilive prices. 

High-technology firms are associated with 

high rates of improvement in value-added 

manufacturing and success in faeign 

markets, wfiich help support voker 

compensatbn that is 20 pacent higher 

ttian the average fa manufacturing. 

Cellular Telephone 
Subscribers Soar 
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Employment in the cellular telephone 

industry has grovm 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 million Americans regulariy 

used e-mail and related on-line services. 

Today the numtjer of e-mail users is 

estimated to exceed 27 million. 

It has t ^ n estimated that accelerated 

deployment of the Nil would increase 

U.S. GDP by $100 to $300 billion over 

the next decade. 

Chapter 1 Teclmology in the National Interest 



"We are not the only nation with compe­

tence in defense technology. To sustain 

the lead which brought us victory during 

tDesert Storm,.. .recognizing that over time 

other nations will develop comparable 

capabilities, we must...invest in the next 

generation of defense technologies." 

William J. Perry 

Secretary of IDefense 

The top 15 U.S. pharmaceutical 

companies employed more tl"ian 350,000 

people and eamed profits of $13.3 billion 

on sales of $84.8 billion in 1994. 

Safer poultiy products. 

TECHNOLOGY AND THE NATIONAL DEFENSE 
On the battlefield, technology can be the decisive edge. Amenca's lechnological supenor-
ity has provided our men and women in unifomi the wherewithal to protect the freedom, 
democracy, and security of the United States. Beyond our own borders, U.S. militaiy 
strength-built on a foundation of high-technology-has enabled the United Slates to 
stand in defense of our allies, presem 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 to field 
a technologically superior force to counter the numencally superior Soviet threat. Today, 
these 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 stnkes on strategic military targets-as in recent opera-
lions in Iraq and Bosnia-while minimizing the risk to U.S. soldiers and civilians. 
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 Amencans. Medical research 
in pharmaceuticals, biotechnology, and medical devices promises new hope for the sick 
and a healthier life for all. Environmental research offers cleaner air, water, and soil 
through better monitoring, prevention, and remediation technologies Advanced moni­
toring and forecasting technologies-from satellites to simulaiion-are helping save lives 
and minimize property damage caused by hurricanes, blizzards, microbursts, and other 
severe weather. Sophisticated traffic management systems 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, presemng natural resources, and keeping our environment cleaner. 
Aeronautical technology is making air travel safer, less expensive, and en^̂ ronmentally com­
patible. Energy research is helping to deliver cleaner and less expensive fuels, reduce 
American dependence on foreign resources, and tap alternative sources of energ> -̂solar, 
nuclear, geothermal, biomass, and hydroelectric. Information and telecommunications tech­
nologies have enabled instantaneous communications across the globe And the ability to 
telccommute allows many American workers to spend more time wiih their families. 

By 2001, there will be an estimated 

15 million American telecommuters. 
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A. 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 i s the 

supreme exercise of that sovereignty. 

2. ) The pursuit of objective knowledge has made good 

the promise of sovereignty to the citizen 

(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 

understood as imposition 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? 

B. Historically, self-government derives moral and pragmatic 

sanction from the assertion of individual sovereignty by 

scientists and finds the model of i t s deliberations in 

the self-governing community of science. 

1.) The autonomy of the scientist i s absolute: he can' 

recognize no external authority over his judgement 

and conscience. 
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2. ) The exercise of that autonomy by the i n d i v i d u a l -

s c i e n t i s t ( h i s work) derives i t s meaning from i t s 

relevance to the work of other s'cientists, and from the 

degree to which i t stresses and reorders the context 

i n which the work i s done. 

3. ) The work of the s c i e n t i s t i s supremely public business, 

as demonstrated by the i d e n t i t y of " p u b l i c a t i o n " w i t h 

the "doing" of the work. 

Attempts to place l i m i t s upon science,by creation of external 

agencies provide instances of the tyranny th a t s c i e n t i f i c 

e n t e r p r i s e has otherwise so successfully helped-to overthrow. 

1. ) The Nazi "doctors," as agents of the pathological 

doctrines of a d i c t a t o r s h i p t h a t had destroyed the 

autonomy of German science, performed b e s t i a l experiments 

w i t h no relevance t o the context of the work i n human 

biology t h a t has transformed man's comprehension of 

his i d e n t i t y . _ 

2. ) 'The establishment of the Lysenko overlordship of USSR 

a g r i c u l t u r a l research i n the 1930's by the ignorant w i l l 

of the S t a l i n d i c t a t o r s h i p eradicated a s i g n i f i c a n t t r a d i t i o n 

i n genetics and set USSR a g r i c u l t u r e on the disastrously 

regressive course that i s r e f l e c t e d i n crop f a i l u r e s 

of the 1970's . 

P a r t i c i p a t o r i l y democratic " p u b l i c " persons and organizations 

that presume to frame and impose l i m i t s upon s c i e n t i f i c 

enquiry must recognize they are tampering with the moral and 
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pragmatic foundations of their own and of their fellow 

citizens' freedom and welfare. 

1. ) Their surprise upon their belated discovery of supreme 

issues in scientific research reflects their failure 

as citizens to keep themselves informed on important 

public business. 

2. ) I f they are to contribute constructively to science 

policy they must cure tiiemselves of the defect in 

their intellection that refers questions of truth to 

science and questions of value to other increasingly 

unspecifiable authority. 

E. Scientists are also citizens. They are the members of the 

public best qualified to frame science policy. 

1. ) Scientists have the obligation to inform their fellow 

citizens of the nature and the implications of their 

work; to conduct their deliberations in the f u l l view 

of their fellow citizens, and to invite the participation 

'Of fellow citizens who take the trouble to miake themselves 

responsibly informed. 

2. ) On questions respecting the hazards that may attend 

research, scientists w i l l necessarily be the f i r s t to 

recognize sUch hazards and to provide society's f i r s t 

line of defense against them. 

3. ) With respect to the propriety of research enterprises 

the open p o l i t y of science provides the surest i n s t i t u t i o n a l 

r e s t r a i n t upon irresponsible or reprehensible individual 

scientists. 



THE BOUNDARIES OF SCIENTIFIC FREEDOM 

•. . . • ' 
By- Harold P. Green 
Professor of Law 

National Law Center 
The George Washington University . 

Two and a half years ago a group of scientists called upon t h e i r c o l ­
leagues throughout the world to establish a noratorium on certain kinds of 
experiments involving recombination of DNA molecules. This moratorium, 
apparently universally accepted, the subsequent NIH guidelines imposing 
positive restrictions on such experiments,! and prohibitions suggested or 
adopted by various state and local govemments,2 have a l l stimulated discus­
sion as to v'hether such restraints i n soma ŵ y violate what has been charac­
terized as "the r i g h t to s c i e n t i f i c inquiry." More s p e c i f i c a l l y , i t has been 
suggested that scientists have a righ t to pursue knowledge and that this r i g h t 
i s of the same dignity as freedom of speech and of the press guaranteed i n 
the Constitution of the United States.3 

T t i s not surprising, therefore, that upon establishment of the AAAS 
Committee on Sci e n t i f i c Freedom and Responsibility,^ that committee would 
turn i t s attention i n part to the question whether there are i n our American 
system of^government and law any boundaries to s c i e n t i f i c freedom and, i f 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 
to look into this matter. ; . " ' .: • 

In this paper, I 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 l i m i t s 
on s c i e n t i f i c freedom as a matter of morality or policy, but only whether 
lim i t a t i o n s are permissable as a matter of constitutional law. 

To begin with, I am not aware of any precedent or legal authority that 
clearly supports the proposition that there* is a constitutionally protected • 
rig h t to pursue knowledge or to engage in s c i e n t i f i c i n q l i i r y . I believe, 
and am prepared to argue', however, that such rights are i m p l i c i t i n the F i r s t 
Amendment freedoms of speech and press; and for purposes of this paper i t i s 
assumed that the Constitution guarantees and protects such rights to precise­
l y the same extent as speech and press. Parenthetically, i t seems clear that 
a ri g h t to s c i e n t i f i c inquiry can have no greater constitutional dignity than 
freedom of speech. Let us therefore explore the boundaries of freedom of 
speech i n the e f f o r t to understand the boundaries of s c i e n t i f i c freedom. 

I t i s impossible to offer a complete exposition of the boundaries of 
freedom of speech as enunciated i n Supreme Court decisions. Suffice i t to 

Based on a presentation at the Annual Meeting of the American Association 
for the Advancement of Science, Denver", Colorado, February 1977 . 



say, some kinds of speech enjoy the protection of the F i r s t Amendment; other 
kinds of speech do not. Even where .speech does enjoy such protection, the 
degree of protection is variable. A d i s t i n c t i o n of cru c i a l significance is 
that between speech and action. Speech emanating from the vocal cords i s 
generally protected, but amplified speech is not;^ one is constitutionall y 
protected i n cursing the flag or a draft card,6 but not protected when r i p ­
ping or burning i t ; 7 one is protected by the F i r s t Amendment when engaged 
In vigorous debate with a foe, but not when using language ( f i g h t i n g words) 
calculated to provoke a violent response;8 one may discuss a i r c r a f t hijacking 
i n one's own home or o f f i c e , but perhaps not when s i t t i n g i n a commercial 
a i r c r a f t . 

Such precedents are helpful i n drawing the constitutional boundaries, 
of s c i e n t i f i c freedom. Surely a scientist has the freedom to think, to do 
calculations, to wr i t e , to speak, and to publish. l>rtien, however, the scien­
t i s t leaves the area of such abstractions and tums to experimentation, he 
moves wi t h i n the range of action that may enjoy only some, or perhaps very 
l i t t l e 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 
s c i e n t i f i c research involves experimentation with human or animal subjects 
or where i t impinges upon the community, i t would clearly become subject to 
regulation. I t i s interesting to note that Han Jonas reaches the same con-
- elusion from the moral perspective. He t e l l s us, eloquently, "The granting 
of freedom to thought and speech...does not cover action, even i f subsidiary 
to thought." Action i s always subject to legal and moral restraints."5 • • 

I think, so far as I have gone, scientists would sense i n t u i t i v e l y that 
•what I have said i s correct. They are, after a l l , surely aware of a multitude 
of legal restraints on what they can do and where, when, and how they can do 
i t . Where many would probably part company with me i s on the question of 
where the burden of proof l i e s before govemment may properly r e s t r i c t scien­
t i f i c freedom. 

• - Again, the freedom of speech analogy i s instru c t i v e . When we are operat-' 
ing i n the realm of pure constitutionally protected speech — or abstract or 
theoretical s c i e n t i f i c research — a proponent of re s t r i c t i o n s must carry a 
heavy burden of p r o o f . T h e r e must be a par t i c u l a r l y strong governmental 
interest i n the r e s t r i c t i o n (e.g., a clear and present danger to be protected 
against),1! and the r e s t r i c t i o n i t s e l f must be designed to intrude to the 

•'minimum extent possible on the constitutionally protected right.-"-^ As, however, 
we move do\TO the scale towards action and experimentation, the burden s h i f t s 
dramatically, and no more than a rational basis w i l l be required to sustain 

• the co n s t i t u t i o n a l i t y of the r e s t r i c t i o n . For example, since obscenity i s 
• • not protected by the First Amendment, 13 i t i s not neces.sary for government to 
•• • show a clear and present danger before i t acts to r e s t r i c t obscene speech. 

Obscenity may be prohibited without any showing that obscenity i s harmful; 
indeed, i t is not even necessary to show that the government actually thinks 

•• that obscenity is harmful; i t is enough that there is some rational basis for 
such a b e l i e f . 1 ^ This attitude reflects the currently prevailing j u d i c i a l 



position that,-at least where no constitutional limitation on government power 
is operative, the courts w i l l not second-guess the legislature or executive as 
to the'wisdom, desirability, or necessity for regulation.!^ 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 
might endanger the health and safety of the public. 

'""•''At.this.point i t is necessary to draw another kind of distinction — 
between'government regulation of a. scientific activity and .a government deci­
sion'not to fund that activity. We sometimes forget that govemment has no 
moml or'constitutional duty to support scientific research, no matter how 
beneficial the hoped for results,17 and that no scientist has a constitutional 
right.to have his-research projects funded by the government. I am reminded 
of Freeman Dyson's 1965 article in which he argued that NASA's decision not 
to continue - funding Project Orion represented "the f i r s t time i n modem his-

• tory that a major expansion of human technology has been suppressed for p o l i t ­
i c a l r e a s o n s . I n the same vein, some scientists seem to believe that i t 
is immoral or wrong i f the government is really motivated by fear that result-', 

.ing scientific knowledge w i l l be misused. Personally, I do not understand why, 
• i f i t is legitimate for govemment to fund research because i t hopes for con­
structive knowledge, i t is illegitimate for government not to fund research 

: because of concern that the resulting knowledge w i l l be destructive. Indeedj 
i as I have argued elsewhere, i t is probably not realistically possible for our 
jdemocratic society to impose timely and effective regulation over abuse of 
I knowledge resulting from govemment-sponsored research and developm.ent.l^ 
i • • 
j VJheh government, for whatever reason, chooses not to fund a particular 
i kind o f scientific research, i t is not interfering with scientific freedom. 
I Scientists remain perfectly free to do this research i f they can find the 
: money elsewhere. However, a direct prohibition or restriction on scientific 
j research may indeed represent an infringement on scientific freedom. 

' .It" r'eq'ui'res only a moment's reflection to appreciate that there is really 
i nothing hew or novel in the NIH guidelines on recombinant DNA molecule expcri-
j ments, or the Cambridge restrictions on such experiments. We a l l realize, or 
I 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 i t would probably be regarded as a legal nuisance i f 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 oV'the fetus as they see f i t . We know that there have been restrictions 
on the use of animals or cadavers in scientific research. We know that the^ 
Food and Drug Act and the Atomic Energy Act restrict and regulate certain kinds 
of resdarch. 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.''^ 



I f i s not clear to me why, i n the face of such precedents, the s c i e n t i f i c 
community has become so edgy about s c i e n t i f i c freedom i n recent months. The 
Subcommittee on the Boundaries of Scientific Freedom, which I chair, hopes to 
examine precedents such as those I have just enumerated i n which significant 
r e s t r i c t i o n s on s c i e n t i f i c research have been adopted, some with the apparent 
acquiescence, at least, of the s c i e n t i f i c community. VJe hope i t w i l l be pos­
sible through examination of these cases to acquire a better understanding of 
the decision-making and negotiation process through which such r e s t r i c t i o n s 
have been developed. 

At the outset, I emphasized that this would be a discussion of the boun­
daries of s c i e n t i f i c freedom as a matter of constitutional law and not as a 
matter of public policy. I t i s important to distinguish clearly between these 
two concepts.V For example, one could argue i n favor of the c o n s t i t u t i o n a l i t y 
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 f i r s t , 
and i n many cases the only, l i n e of defense of these rights is our legislatures. 
While an argument about a right to s c i e n t i f i c freedom may be a useful piece of 
rhetoric i n p o l i t i c a l debate, we should not take the existence of such a r i g h t 
too seriously. In short, the pri n c i p a l point that I wish to convey i s that 
the boundaries! of s c i e n t i f i c at least i n terms of current issues, are 
established primarily through the p o l i t i c a l prbcess-iand are not rooted i n con­
s t i t u t i o n a l law.! 

NOTES 

1. The chronology of events leading to the guidelines is summarized i n the 
introduction to the Decision of the Director, National I n s t i t u t e s of 
Health, To Release Guidelines for Research on Recombinant DNA Molecules, 
' Al Fed. Reg. 27902 (7 July 1976). 

2. See the report of the Science Policy Research Division, Congressional 
Research Service, Genetic Engineering, Human Genetics, and Cell Biolocy; 
Evolution of Technological Issues, DNA Recombinant Molecule Research 
(Supplemental Report I I ) , published as a Committee Print by the House Com­
mittee on Science and Technology, December 1976, pp. 47-53. 

3. DeWitt Stetten, Jr., "Freedom of Inquiry'," Science 189 (19 September 1975); 
953. This e d i t o r i a l is a condensation of a longer paper t i t l e d "Freedom 
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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, I 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 I am satisfied will do that 
wi th the Republican leaders today that would balance the budget by 2002, continue to increase our 
investments 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 





./ ^ 

In a letter he wrote in 18^ ,̂ James 
Madison said: "A popular govern­
ment, without popular information, or 
the means of acquiring it, is but a pro­
logue to a farce orajxagedy;-«TTper-
haps both . ;;r7Cpeople who mean to 
be their own governors, must arm 
themselves with the power which 
knowledge gives."' 



"True science knows no bounds. I t 
penetrates i n t o every domain without 
fear and serves a l l men without p r e j u d i c e 
or favor. I t ' s work i s t o s u b s t i t u t e 
f a c t s f o r appearances, demonstrations f o r 
impressions, and b e n e f i c i a l r e a l i t i e s f o r 
those many things ignorance and greed 
proclaim t o be impossible. For s u f f e r ­
ing humanity i t i s hope and promise." 

0. W. Holmes -(from Harry- Caudi-l-i:) 
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Dr. Gibbons quoting Jack Kennedy at 
AAAS Anntial S&T Policy Ocjrioquitjm 

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 i t s 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 liira. 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 ftiture. 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 tbrget. 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 
liim so greatly. I humbly accept this Award on his behalf and thank you from the bottom 
of my heart. 

END 



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. 

Speeches 
Divider Title: 



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. 

Clinton S&T Strategy 
Divider Title: 



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 tune, we have profound challenges. We have 
experienced ahnost 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 Uie challenges of the 
future. The role of govemment is to increase oppormnity 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 Uie 
straightest path from here to tiiere. 



Why We Invest in Science and Technology 

In his biennial report to the Congress, which we are releasing today, Mr. Chairman, 
the President reaffums 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 m 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 retum on this investment. While there is much 
room for uncertainty m measurmg the impact of federal research spendmg, 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 rettim to the firm performing the 
research and development - averages about 20 to 30 percent. But the social rate of remm -
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. 
madiematics created Uie world's leading scientific enterprise, wheUier measured in terms of 
discoveries, citations, awards and prizes, advanced education, or contributions to industrial 
and infonnational innovation. Our scientific strengUi is a treasure we must sustain and build 
on for Uie future. 

Technology is the engine of economic growth. Over Uie past 50 years, at least a 
quarter of U.S. economic growUi - 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 healUi and longer lives, new oppormnities for individuals, 
and emicliment of our lives in ways we could not imagine half-a-century ago. For example: 
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• Early investments in ARPANet, Uie first national computer network, have brought us 
to Uie 25Ui anniversary of Uie Internet, a prototype of Uie Global Information 
Infrastnichire. When it started out, ARPANet could transmit only 56,000 bits of data 
per second. Today networks using technology several generations more advanced 
routinely u-ansmit 45 million bits a second - ahnost a Uiousand times faster. The 
federal govemment 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 Uie Internet. The federal govemment deliberately set out to 
commercialize and privatize Uie Intemet. Today dozens of companies are investing 
millions of dollars and competing to provide Internet connections and new services to 
Uie tens of millions of Intemet users around the world. 

• Public investments in biomedical research spawned a multi-faceted biotechnology 
industry Uiat 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 healUi care and oUier 
industries ~ to fundamental research in molecular biology and applied research and 
development of advanced instmmentation funded by Uie U.S. govemment. 

Our vision is of long-term economic growUi Uiat creates jobs while improving and 
sustaining the environment. 

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

A government role also is vital in promoting, in partnership wiUi Uie private sector, 
Uiose technologies critical to economic growUi and to Uie creation of good jobs that cannot 
attract sufficient private investment. The U.S. govemment always has stepped up to Uiis 
task. For example, federal investment in agricultural science and technology made it possible 
for our fanners 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 
teclmology. To encourage private investment, Uie Administration has supported: 

• extension of the research and experimentation tax credit; 
• reduced capital gains taxes for small businesses; 
• reduced antitrust barriers to Uie formation of joint production ventures; 
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• transfer to Uie private sector of a portion of Uie radio frequency spectmm previously 
used by federal agencies and competitive bidding on new licenses; 

• liberalization of conU:ols on Uie export of computers, telecommunications, and oUier 
technologically sophisticated equipment; 

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

As wiUi all aspects of governance, however, we musl make our science and 
technology programs work better and cost less. We are already acting on Uiis conviction as 
you can see in Uie reinvention efforts at NASA. That agency's 1950's-style infi-astmcttire 
will be brought into Uie infonnation age ~ at a likely savings of billions of dollars and 
thousands of govemment jobs. 

We have made an excellent start on Uiis effort on a government-wide basis wiUi Uie 
National Science and Technology Council (NSTC). The NSTC is a virtual department - a 
coalition of agencies Uiat coordinate Uieir efforts, divide tasks, and share resources to advance 
science and technology. This mechanism for direct communication between agencies cuts 
Uirough bureaucracy and encourages Uie identification and coordinated pursuit of common 
goals and objectives. 

^ The NSTC process led to a decision to converge Uie polar orbiting environmental 
satellite systems of Uie Departments of Defense and Commerce. This decision alone should 
save Uie American taxpayer several hundred million dollars by Uie tum of Uie cenmry. 
AnoUier Presidential Decision issued in 1994 directed continuation of Uie Landsat remote 
sensing satellite program and restructtired federal agency responsibilities for acqufring and 
operating Uie next satellite (Landsat-7). That decision ensures Uie continuity and avaUabUity 
of Uie Landsat remote sensmg capability which is used for civil, commercial and national 
security purposes. A Uiird NSTC Presidential Decision articulated Uie new national space 
transportation policy and established clearly delineated roles and responsibilities for Uie 
principal agencies. 

The NSTC is hard at work on science and technology initiatives designed to -
strengUien America's middle class. Our priorities include a healUiy economy, global 
stability, and a cost-effecfive govemment. We have developed a conservative investment 
portfolio Uiat balances Uie need for deficit reduction and immediate benefits for our citizens 
with Uie 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 oppormnities and 
Uie 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 strategy. We now recognize, however, that national security depends on a globally 
competitive economy that creates jobs and protects the environment as well as military 



StrengUi. And we intend to use science and technology to make govemment worjc better and 
cost less. 

Commitment to Fundamental Scienrp Science provides an endless frontier of 
inquiry. Advancing Uiat frontier feeds our sense of adventtire and our passion for discovery. 
The unfolding secrets of namre provide new knowledge to address cmcial challenges, often in 
unpredictable ways. These include improving human healUi, creating breakUirough 
technologies Uiat lead to new industt-ies and high quality jobs, meeting our national security 
needs, protecting and restoring Uie local, regional, and global environment, and feeding and 
providing energy for a growing population. Science is a critical investment m Uie national 
interest, and we have pledged to: 

• maintain leadership across Uie frontiers of scientific knowledge; 
• enhance connections between fundamental research and national goals, such as 

economic prosperity, national security, healUi, and environmental responsibility; 
• stimulate partnerships Uiat promote investtnents in fundamental science and 

engineering and effective use of physical, human, and financial resources; 
• produce the finest scientists and engineers for Uie twenty-first centtiry; and 
• raise scientific and technological literacy of all Americans. 

^ Commitment to National Security Science and technology support the 
Administration's national security strategy in Uiree important ways. 

• Advances in science and technology ensure Uie technological superiority essential to 
maintaining our unparalleled military capabilities. 

• A vibrant, dual-use high technology industrial sector enhances our national economic 
StrengUi while also providing Uie technological base for advanced military capabilities. 

• Technology is central to our efforts to: prevent and counter Uie proliferation of 
weapons of mass destmction and Uie means of Uieir delivery; verify and monitor 
existing and .prospective arms control agreements; and ensure Uie 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 Uiis 
issue in Uie National Critical Technologies Report released last week. The report details Uie 
current competitive position of Uie United States relative to Japan and relative to Europe for 
each of 27 principal critical technology areas (from Uie broad areas of: 1) information and 
communications; 2) "living systems;" 3) environmental quality; 4) energy; 5) transportation; 
6) manufacturing; and 7) materials). Overall Uie report shows the United States at parity 
wiUi, or ahead of the positions of Europe and Japan in all areas. The report also shows, 
however, Uiat Uie 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 Uiese critical technologies is to apply resources 
broadly at Uie basic research level and make further investaient decisions as emerging 
technologies reveal Uie most promising payoff areas. Many of Uie technologies we need for 
advanced military capabilities are available in Uie commercial sector, and in some cases Uiey 
are more advanced and cost less. We are working to enhance our relationship wiUi private 
industry Uurough partnerships Uiat enable us to access and capitalize on Uiose commercial 
technologies Uiat offer Uie greatest mUitary application. The long-tenn payoff will be better 
military capabilities at lower cost, and a strengUiened economy. 

Science and technology play key parts in our national strategy to stem Uie 
proliferation of weapons of mass destmction and Uieir means of delivery. Verification and 
monitoring of compliance wiUi 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, strengUiemng controls on Uiose materials, and reducing 
global stocks. Science and technology also make vital contributions to Uie safe stewardship 
of our own nuclear weapons. We have stmcmred a science-based stockpile stewardship 
program Uiat will apply scientific understanding, predictive capability experiments, and 
simulation to ensure Uie safety, security, and reliability of our enduring nuclear stockpile. 

^ Commitment to a Healthv Economy. Our Nation faces significant economic 
challenges. Markets are global, competition is fierce, technological change is swift and 
unabating. Meeting Uiese challenges requires a strategy to equip American companies and 
workers to compete successfully in Uie 21st cenmry economy. We have assigned high 
priority to developing Uie infonnation infrastmcmre necessary to compete in the global 
economy, to enabling American manufacttirers to produce globally competitive products Uiat 
meet environmental goals, and to preparing Uie workforce for the high-wage, high-skill jobs 
of tomorrow. 

• Information Technology. Our Nation leads Uie world in developing and applying 
infonnation technology Uiat is revolutionizing Uie way we live, leam, and work. 
Because of Uie strategic value of Uiese technologies and their role in fostering-
economic growUi, nations around Uie 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 Uie evolution of 
existing technology and to nurture innovation Uiat will enable its universal, accessible, 
and affordable application to enhance America's economic and national security in Uie 
21st century. 

President Clinton and Vice President Gore have made development the National 
Information Infrastmcture (Nil) at top priority because they believe that access to 
advanced compuUng and communications technologies can dramatically improve Uie 
quality of life for every American. The Nil will: 



• Provide better access to healUi care. 
• Make American workers more productive. 
• Help our children leam. 
• 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, Uie information highway is a great 
equalizer. One of my favorite cartoons shows two dogs in front of a computer, wiUi 
one saying to Uie oUier, "On Uie Intemet, nobody knows you're a dog." And it's 
tme. The information age means Uiat 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 wiUi urban states as Uie 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 Uie healUi of America's middle class. 

Manufacturing Technology. The government is parmering wiUi industry in a 
^ variety of indusUy-Ied research and development initiatives, including 

microelecUronics, electronics manufacttiring, aeronautics, and biotechnology. These 
initiatives combine goals of competitiveness and economic growUi with public benefits 
of job creation, environmental protection, improved healUi 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 Uie federal govemment's premiere venttires into cooperative civilian 
technology development. In it,, we are tackling a technological challenge as tough as 
putting a man on the moon ~ Uiat is, to develop wiUiin 10 years a car with three times 
Uie. efficiency of today's automobiles wiUi no sacrifice in cost, comfort, or safety. If 
Uie project succeeds, Uie payoff to Uie public will be huge in terms of less dependence 
on foreign oil and lower emissions of greenhouse gases. The project also holds Uie 
promise of an extremely attractive car for world markets in Uie 21st century and a 
Uiriving U.S. auto industry to produce Uiem. The government (in Uiis case, a 
consortium of seven federal agencies) and industry (Uie 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 Uie 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 Uie marketplace quickly; 
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• 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 Uie life of Uiis partnership, funding will be shared roughly equally between 
govemment and mdustty, wiUi Uie govemment contributing a greater share to basic 
research and to technologically riskier projects, and industry putting up Uie greater 
share as practical results get closer. 

• Educational Technology. The most important measure of success of Uiis 
Administration will be its ability to make improvements in Uie lives of Americans. 
Few enterprises touch Uie lives of as many people as do Uiose concemed wiUi 
education and draining. High-quality education and training benefit the individual 
whose knowledge and skills are upgraded, Uie business seeking a competitive edge, 
and the Nation in mcreasing overall productivity and competitiveness in the global' 
marketplace. It is essential Uiat all Americans have access to Uie education and 
traming Uiey need and Uiat Uie teaching and leaming enterprise itself becomes a high-
performance activity Uiat is interesting and challenging to Uie participants. 

The President has placed a high priority on upgrading Uie technology available in our 
schools and businesses, in order to improve education and training. The 
Administration recenUy announced a national program to help communities around Uie 
country incorporate new educational technologies into Uieir schools. He has also 
directed Uiat advanced information technologies developed by Uie Defense Departinent 
Uiat could be used for education and training be transferred to the Departments of 
Education and Labor for civilian use. Unformnately some rescission proposals hit 
educational technologies especially hard, particularly the Star School program and Uie 
Technology Learning Challenge. 

Commitment to Efficient. Cost-Effective Government Science and technology can 
help Uiis 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 Uie Vice 
President shortly on ways Uiat regulatory reform can help produce a more conducive 
environment for Uie conduct of business, research, and education. While we must not retreat 
from our commitinents to ensure Uic wellbeing of every American, policies to address risks 
to public healUi, safety, and Uie 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 Uie 
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 healUi and sustiiinability. 

• Human and ecological exposure: research on chemical, physical, and biological 
stressors, particularly for mixttires, multiple and/or cumulative exposures, and 
altemative paUiways of exposure. 

• Mechanisms of disease & ecological impacts: research to identify and predict the 
magnimdes of new ecological risks and noncancer human healUi effects and to 
understand better Uie biological effects of carcmogens at very low doses. 

The Administiration is working wiUiin and across agencies to improve Uie meUiods by 
which risks are evaluated and Uie ways in which the resulting infonnation is integrated wiUi 
economic, social, and oUier considerations in making decisions that will ensure the 
appropriate and effective protection of public healUi, safety, and Uie environment. 

These examples of Uie Administi-ation's S&T priorities illustrate Uie critical roles 
science and technology play in our society. We have produced a science and technology 
program Uiat, wiUiin Uie spendmg limits established by Uie new covenant wiUi America, 
ensures a better world for our children and their children. We have integrated federal 
science and technology programs wiUi efforts in Uie private sector and intemationally in order 
to maintain a strong, vibrant, sustainable economy, 

t 

Are We Ants or Grasshoppers? 

Mr. Chairman, all of us need periodic reminders about Uie necessity to invest for Uie 
fiittire, but Uiis country has an excellent track record of using science and technology 
investinents to do just Uiat. Our global competitors in defense, aeronautics, medical devices, 
pharmaceuticals, and computers have leamed from our example. They now make similar or 
greater investments. 

The charts attached to Uiis statement provide some R&D spending data shown in terms 
of investinent as a percentage of GDP, which helps us compare nations. This is similar to 
comparmg IBM wiUi 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 economy. On the oUier hand, Japan 
had a $2.5 billion economy in 1993. 

As you can see from Uie charts, Uie 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 com for a cold, rainy day. We did Uiat ourselves for many years. The 
federal government saw opportunities to invest in a better futtire, persevered m Uiose 
investments, and reaped ample reward: For example: 

• Fiber optics was a genu 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 electi-onics. 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 Uie integration of space platforms, immense 
computing power, and continued atinospheric 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 Uie best of times - for 
example, reuniting families after Uie civil unrest in Argentma - and in Uie worst of 
tunes - for example, associating suspects wiUi crunes. 

But I fear we may become like Aesop's Grasshopper, who sang Uie Summer away. In 
unisĉ n we sing "less govemment, lower taxes," but Uiere's dissonance when we try to talk 
about preparing for Uie ftittire, about putting something aside for our children and 
grandchildren. We must find some harmony, Mr. Chairman. 

Scientific knowledge is Uie key to the ftiture. Technology is Uie engine of economic 
growUi. TogeUier, science and technology build new businesses, provide good jobs, improve 
healUi and Uie 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 wheUier our 
citizens caphire 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 investtnents we make 
today in basic and applied research will assure the continuous flow of knowledge needed to 
develop new technologies for Uie future. 

The federal government plays a cmcial role in ensuring American leadership in 
science and teclmology. The Nation's world leadership in science, mathematics, and 
engineering fundamentally derives from federal sponsorship. Federal research investments 
led directly to Uie technological leadership of U.S. firms in agriculttire, aeronautics, 
semiconductors, computers, communications, pharmaceuticals, and scores of oUier critical 
areas. 

10 



We remain convinced Uiat: 1) Uie Nation's ftittire depends on advances in science and 
technology; and 2) federal investinent in research and development is an essential catalyst for 
such advances. The Administi-ation is determined to continue investinents in Uie futtire 
despite fiscal pressures today. We want to work wiUi you in achieving Uiis objective. 
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TOTAL EXPENDITURE ON R&D 
u s s millions, 1992 

USA1 

Japan 2 

Germany 3 

France 4 

United Kingdom 5 

Italy 6 

Canada 7 

Sweden 8 

Netheriands 9 

Switzeriand 10 

Spain 11 

Australia 12 

Belgium/Lux. 13 

Korea 14 

Taiwan 15 

Austria 16 

India 17 

Finland 18 

Denmê rk 19 

Norway 20 

tech Republic 21 

South Africa 22 

Turkey 23 

Poland 24 

Ireland 25 

Mexico 26 

Hungary 27 

New Zealand 28 

Portugal 29 

Greece 30 

Argentina 31 

Indonesia 32 

Chile 33 

Venezuela 34 

Singapore 35 

Thailand 36 

Malaysia 37 

Brazil 38 

Colombia 39 

Hong Kong 40 

Philippines 41 
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Science and Technology Policy 

in the Dawn ofthe Twenty-First Century 

It is with special pleasure that once again I greet this distinguished 

body. .,TkeT^i|ig€>H4^«h;p^^ 

Since [ last addressed this colloquium, we have witnessed a 

remarkable string of scientific discoveries and technological advances. 

Hardly a week goes by without major breakthroughs reported^in tho 



pages of that learned journal of science — The Washington Post: possible 

water on our moon, and porhapo on one of the moons of Jupiter, thol^ju^i^ 

prospect of ancient life on Mars, cloning of a mammal frorin a fully 

differentiated cell, confirming the existence of a third branch of life on 

earth, first steps toward demonstration of an "atom laser/'^ Just last '>*̂  -̂ ĵ 

week, we read ofthe use of satellite*data to document a significant 

response by Northern Hemisphere ecosystems to global-scale warming 

during the 1980s, which can be described as a l̂onger growing season in 

high latitudes. The list goes on and on. All are magnificenf'discoveries. 

all generating a new series of questions a^ t̂'possibilities,.*-̂ *^^""^*""'̂  

Contrary to these recent noteworthy discoveries, it is remarkable 

how much ofthe 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. Evei7 year in this office, I have heard these rumbles. 



And every year I have warned thaj\)ur research budgets were in real 

peril. This year is more hopeful, although the yellow caution flag is still 

out. 

I will return to the budget later, but I first want to dwell on the 

overarching national interest-with an eye on the future and itŝ  

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 

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 tcchnolog> 

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 



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 quaTity of life. 

Despite the prognosis of some pundits, last year we often sailed against 

the wind,''but we always held our rudder true. And, as a result, with a 

lot of help from outside government, we successfully held the line in̂ 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 

research and technology funding, while at the same putting our countr> 

on the path to^fiscaUa^^ 

beiievethaTonce Fei^ral spending is brought under control, our Federal 

/ / ^ ^ S&T/investment/should gr̂ ŵ and track at least with the Gross 

[ Domestic Prodiir.tr—^ 

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 



more than nicely wrapped, rhetorically-filled, empty presents. Yet,these 

calls for more research support signal an endorsement of one ofthe 

Administration's priorities, and hint of a welcome return"lo the 

traditional bipartisan political support for investing in future research. 

I am heartened by those scientists, university and industry' leaders, 

and policy makers advocating greater Federal investment in R&D. Such 

activism has made a difference by amplifying the scientific community s 

voice. But make no mistake: the constraints on Federal research 

funding are driven by a budget deficit and national debt that recklessly 

tripled during the 1980s, and that still stifles investment today. Would I 

like to see an increase in federal funding for research?^Of coursel' Do I 

believe that our nation's taxpayers and future generations would be well-

sei-ved 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 arc widely understood and valued. 



We struggle with these difficult choices to ensure, as the President 

consistently points out, that "the future does indeed have â  

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 ki^xr. And it is this steady growth that fuels the economy, making it 

easier to increase S&T investments and still reach a balanced budget by 

the year 2002. Look no further than the President's R&D budget 

projections that are far more favorable than anticipated? For the first 

time since 1981,1 repeat, since 1981̂  the budget deficit could slip below 

$100 billion this year, thanks to a robust economy that is boosting tax 

revenues. ^ - . ^ ^ ^ - / ^ ^ « - ^ 1 ^ ^ , " ^ ^ / f , 



Shaping the S&T Portfolio 

How can you help shape t l ^ & T portfolio? You need to continue 

to be political activists in explaining the intricate processes and 

beneficial outcomes, revealinV the complexity, uncertainty, and 

inherently long time horizons that characterize your research and 

innovation. While the S&T enterprise may not be growing at the rate of 

the 1980s, our job is still to n^rish American science in all its vitality. 

We are shaping an S&T pirtfolio that is consistent with existing budget 

projections, that addresses national goals, and that is faithful to the 

exciting opportunities we glimpse 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 depends 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 



transportation and environment, crime prevention, national security, 

housing, health care, and education. 

* /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 ofHealth, but also those in numerous mission agencies, such as 

the Department of Energy, and the National Aeronautics and Space 

Administration. 
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Our S&T leadership strategy is a national — not just a Federal — 

strategy. The benefits of research are not fashioned in Washington, they 

are forged in factories, laboratories, and universities and colleges across 

America. We «Pc shapmg 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 



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 

but practiced in^acilities bsfttTsSffij^raiwl'SES^^^^ 

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 

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 

observatories, the quest for fusion energy, climate change research, and 

mapping the human genome, are so resource-intensive and necessarilv 

one-of-a-kind that international cost-sharing, exchanges, or in-kind 

contributions have become commonplace. Reflecting the global growth 



in sources of innovation, working with other nations on research 

activities for mutual benefit has grown as a priority. 

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 

technical workforce that is the envy of the world. But national, political, 

corporate and education leaders have advised the President that the 

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 



promote cost-effectiveness, allocate research costs fairly, strengthen the 

research-education linkage, and develop appropriate measures of 

accountability. — 

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 mediiun-sized manufacturers. We will continue the work we have 

begun to streamline the regulatory environment for research and 

technology. 

Wc 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 niunerous government agencies 

and the U.S. automobile industry, to produce a production prototype 

vehicle capable of 80 miles per gallon by 2004. Another standout is the 

Commerce Department's Advance Technology Program which forms Cod-s^.^ 

partnerships 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 Clmiate 

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. 
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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^upport a 

strong Federal 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. Hiato^i=^at§^s that-rî -̂castû Uiol=mS4dn̂  

thpyp Irov in\ro6tmantn in hvi-liiinnTi-TnTii'tateTr>T|-t>̂  ^yfff-f̂ -̂p^ 

gf:e«fe^iajQ-tka4:-of nioiing atnad. 

Today, the challenge is to make the best use ofthe Federal investment 

^ to make each public dollar purchase more scientific impact and attract 

additional finding from other stakeholders 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 



begun a process of management reforms to improve the effectiveness of 

th€ investment. Examples include: revising and streamhning 

regulations and agency directives; 

-o«*cia*ed=o*=^a^^r^Sflu^; 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 

Act codifies this and will assure the investors in S&T, the American 

public, that their tax dollars are well spent. 

In th€!*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); 



• The peer-review competitive grant programs at both the USDA (the 

NRI program) and EPA (the STAR program) are up 38% and 21%,, 

respectively; 

• 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 heahh, 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 

rigorous 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 ofthe S&T 

investment portfolio, the Administration is promoting R&D programs 
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that are: selected through a merit-based competitive process; are 

planned, funded, and conducted jointly through 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 |3romote international cooperation. 

The Research-Education Link 

Let me return to an issue I only alluded to earlier. The S&T 

portfolio must reconsider the Hnkage of research and education, the 

connection between discovery and learning. In his recent State ofthe 

Union message, the President clearly placed the next generation at the 

top ofhis 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 Improve Math and Science 

Education, coordinated jointly through OSTP and the Domestic PoUcy 

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 incorporafing 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 2L' century. 

Wc 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 earn a 

high school diploma, 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 ofthe Unk 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-

progress" 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 w ith 

investments long before students arrive on a college campus. 

Conclusions and Prospects 

Over a half a century ago, the Manhattan Project demonstrated in 

graphic 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 

tackle other large,'technoIogically complex problems that enhance our 

quality of life and national security. For while we respect the principles 



of excellence and competidon 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 Hne in the aggregate 

purchasing power of Federal S&T. Two years agot 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, recovering their true sight, restore their government to its 

true principles"'I believe that after we've finished the task of 

getting the budget deficit under control, support for S&T should 



grow and track at least with the GDP, a*Jag-»l4& our^success in 

demonstrating thê 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 

research choices more explicitly to national priorities, we^reshape^ 

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 heahh of the nation, we need to focus on policy, not solely 

budget policy. The two are clearly linked, but too often we lose sight of 

the long-term S&T policy while getting exercised annually over numbers 

in the budget ledger. 

However, in the dawn ofthe twenty-first century, I 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 



collaboration between those in government shaping S&T policy and 

those of you iHtTnga9afei6Rfe^^^4»«r^ 'iLi. lx4*^Mc>ry-, . 

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 

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 1 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 treeA. 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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