Appendix B

Background Materials: Grants,
Contracts, and Peer Review

The funding mechanisms of the extramural pro-
grams of the National Institutes of Health (NIH) have
an impact on the various technology transfer activi-
ties. In large part, this impact is due to the way in
which the extramural projects are selected and ad-
ministered. This appendix describes the awarding
process for grants and contracts, the two primary
funding mechanisms. In addition, it presents a review
of recent studies of the peer review system and a dis-
cussion of various grant mechanisms.

Research Grants

The main types of research grants are research
project grants, program project grants, and center
grants. According to the NIH publication NIH Extra-
mural Programs (52), they may be distinguished as
follows:

« Research project grants are awarded to an institu-
tion on behalf of a principal investigator to facili-
tate pursuit of a single scientific focus or objective
in the area of an investigator’s interest and compe-
tence. Institutional sponsorship assures the NIH
that the institution will provide facilities necessary
to accomplish the research and will be accountable
for the grant funds. A research grant may occa-
sionally be awarded directly to an individual who
has access to adequate facilities and resources for
conducting the research . . .

« Program project grants are awarded to an institu-
tion on behalf of a principal investigator for the
support of a broadly based, often multidiscipli-
nary, long term research program with a particular
major objective or theme, A program project in-
volves the organized efforts of groups of investiga-
tors who conduct research projects related to the
overall program objective. The grant can provide
support for the projects and for certain shared re-
sources needed for the total research effort. Each
project supported under a program project grant is
expected to contribute to the overall program ob-
jective.

« Center grants, awarded to institutions on behalf of
a program director and a group of collaborating in-
vestigators, provide support for long term, multi-
disciplinary programs of research and develop
ment. The distinction between program project
and center grants is that center grants are more
likely to have a clinical orientation and are usually
developed in response to announcements of the

specific needs and requirements of [an institute or
division]. Center grants support programs in criti-
cal health problem areas including: research and
development; demonstration of advanced tech-
niques for the diagnosis, treatment, prevention, or
control of disease; education; and other related
nonresearch components. Although center grants
may support both the projects and the “core” or
shared resources, in some instances, only “core”
costs are provided under the center grant, and
project support must be requested through the
project or program project mechanisms.

Research grants may be used to pay the salaries of
personnel, the purchase of equipment and supplies,
travel, publication, the institution’s direct costs, and
other purposes directly associable with the research.
The award also includes reimbursement for indirect
costs, or overhead, to the investigator’s institution.
Establishing an overhead rate that is equitable to
both the government and the institution continues to
be a problem (114).

Grant applications submitted to NIH are received
centrally in the Division of Research Grants (DRG).
This Division,one of the research and support divi-
sions at NIH, has most of the responsibility for ad-
ministering the grants applications review program,
although each institute’s participation in the process
is essential with respect to grants awarded out of its
individual appropriation. DRG collects, stores, ana-
lyzes, evaluates, and retrieves management and pro-
gram data needed in the administration of these pro-
grams. It also provides advisory and consultative
services to grantees relating to grant policy and man-
agement matters.

The most important function of DRG, though, is
to screen all incoming grants applications, determine
the relevance of each application to the overall mis-
sion of NIH, and assign acceptable applications to an
appropriate initial review group (IRG, or more com-
monly “study section”) for scientific peer review and
to an appropriate institute for funding review. The
two reviews, referred to as the “dual review system, ”
occur sequentially. DRG does not assign the applica-
tions for review arbitrarily. Instead, assignment to an
IRG is based on the match between the subject of a
proposed research project and the review responsibil-
ities and scientific expertise of the IRG’s members;
assignment to an institute is based on the institute’s
legislatively mandated program responsibility. Ap-
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placations may be assigned to two institutes at once if
the subject matter is pertinent to the program respon-
sibilities of both. Should the primary institute decide
not to provide funding, the other institute may con-
sider it.

Depending on the type of research proposed, the
first level of scientific and technical merit review is by
an IRG located either within DRG or within an insti-
tute. IRGs within DRG are called study sections.
Currently, there are four groups of study sec-
tions—Behavioral and Neuroscience Review, Bio-
medical Sciences Review, Clinical Sciences Review,
and Special Review—which contain 55 review
groups representing at least sO disciplines. IRGs in
the institutes are usually multidisciplinary and are
constituted to review more complex program project
and center grant applications.

The IRGs are composed of 10 to 15 highly qualified
nongovernment consultants selected on the basis of
their recognized competence and achievements in
their respective research fields. An NIH health scien-
tist administrator serves as executive secretary of
each group. The executive secretary reads each appli-
cation and assigns it to two or more members of the
IRG best qualified to judge the application in detail.
When assessing the scientific and technical merit of
an application assigned to their IRG, the members
consider several factors, including: the training, ex-
perience, and research competence or promise of the
investigators; the adequacy of the experimental de-
sign; the suitability of the facilities; and the appropri-
ateness of the requested budget to the work pro-
posed.

IRG members, who serve up to 4 years per ap-
pointment, meet three times a year to review applica-
tions. At the meetings, the applications are recom-
mended either for approval, disapproval, or deferral
for more information (which may be obtained using
outside assistance or site visits) by majority vote. In
addition, for applications recommended for approv-
al, each member of the IRG individually and private-
ly assigns a numerical rating that reflects a personal
evaluation of the scientific merit of the proposed
project. The executive secretary then combines these
ratings into one priority score and prepares a written
summary of the considerations, including a project
description and critique, a recommended budget, an
explanation of the IRG’s recommendation, and nota-
tions about any special points. Both the priority
scores and the summaries are then forwarded to the
appropriate institutes and other awarding units for
the second level of review.

Each of the awarding units has a national advisory
council or an equivalent unit that reviews and deter-
mines approval of grant applications before a grant

can be awarded. These councils are mandated by
law, and some have minimum levels placed both on
the number of times they must meet each year and on
the number of members they must have. Members in-
clude authorities in scientific and health fields di-
rectly related to the program interests of the institute
or division, as well as lay people noted for their in-
terest or activity in national health problems. Except
for the National Cancer Advisory Board (NCAB)
and the National Library of Medicine Board of
Regents, the council members are selected by the
Secretary of Health and Human Services and serve
4-year terms.

The councils review grant applications in a broad-
er context than the IRGs, because their recommenda-
tions are based not only on the IRG scientific and
technical merit evaluations, but also on the needs of
NIH and the missions of the individual institutes, the
need for initiation of research in new areas, the
degree of relevance of the proposed research to the
missions of the institutes, and other policy issues.
The council recommendations are forwarded to the
institute director for funding. The priority scores
assigned to the grant applications by the IRGs serve
as a virtually inviolable guide to the advisory coun-
cils and to the awarding units in their decisions re-
garding the order in which the approved grant ap-
plications will be funded. However, while the coun-
cils can not change the priority scores, they can rec-
ommend that an approved application be classified
to be funded or not to be funded based on program
relevance. The projects approved by the councils are
usually chosen according to rank until the budget is
obligated. An approved grant application is not as-
sured of funding, because there are almost always
more eligible applications than available funds. A
disapproved application, though, can not be funded.

R&D Contracts

The NIH publication NIH Extramural Programs
(52) states that research and development (R&D)
contracts:

... are awarded to nonprofit and commercial organi-
zations to foster and direct scientific inquiry toward
particular new areas of research and development and
to utilize advances in knowledge and technology to
search for solutions to specific questions. Contracts
are conducted with close NIH direction and monitor-
ing; negotiations afford the contracting parties flexi-
bility in establishing the details of their relationship at
the outset of the contract work.

The same publication describes several types of
R&D contracts: 1) research contracts focus on a spe-
cific research problem that has been identified by an
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NIH component and requires central direction, con-
trol, and management, such as clinical trials of new
and existing therapies; 2) development contracts are
awarded for projects to produce substances, devices,
systems, or other approaches to diagnose, prevent,
treat, or control diseases; and 3) demonstration con-
tracts are awarded when NIH desires to direct, or at
least control closely, opportunities to demonstrate
the feasibility of applying new advances to individual
or community situations to solve certain health prob-
lems, such as cancer control programs. Contracts
may also be awarded for certain types of research
support services or resources (e. g., data processing,
collection and distribution of materials needed to
conduct R&D) as well as for conferences and work-
shops to facilitate scientific communication and eval-
uation.

The contract mechanism offers more universal
competitive opportunities to all types of scientific
sources. It is used by the Government to fulfill its
specific program objectives. Thus, because the areas
of work to be undertaken are already defined, offer-
ors can compete for a commonly understood objec-
tive, and contract proposals received are evaluated
within the framework of criteria announced to all
competing sources.

Each awarding unit (institute or division) has de-
veloped slightly different methods to satisfy its re-
search needs. The basic mechanism used to develop
requests for proposals, to review contract applica-
tions, and to evaluate the progress and outcomes of
contract products, though, are similar enough to be
summarized in a general description. The scientific
staff members within a given institute, with assist-
ance from standing committees or ad hoc advisory
groups, develop a research project description and
plan. The concept of the project is then evaluated by
a scientific review group composed largely of non-
Federal advisors, in compliance with the law that
mandates peer review for NIH contract projects.
Next, the proposed project is released as a request for
proposal (RFP), which specifies the terms, condi-
tions, and provisions for the requested contract. The
RFP appears in several appropriate publications, in-
cluding the Commerce Business Daily and the NIH
Guide for Grants and Contracts.

Contract proposals, submitted in response to an
RFP, undergo several stages of review. First, they are
reviewed by the institute’s contracting officer and
then by a scientific review group consisting mainly of
nongovernment scientists with expertise in the rele-
vant area. Their recommendations are sent to a con-
tract review committee composed of senior program
staff from the funding institute. During this review,
the various elements of the proposals involving costs

are examined by Government cost analysts in con-
junction with technical personnel. Applicants deter-
mined to be in the “competitive range” have an o,-
portunity to further defend or clarify their proposals
in written or oral discussion with the contracting of-
ficer or senior program staff. Once the applicants
have made their “best and final” offer, the remaining
applications are reevaluated via further negotiations
in order to determine the one to be funded. The ulti-
mate objective of such negotiations is to reach a bal-
anced equitable agreement. Occasionally, unsolicited
contract proposals are received by DRG. They are
forwarded to an appropriate institute, and if relevant
to the institute’s needs, are reviewed in a process sim-
ilar to that for solicited proposals.

Once awarded, the progress and products of con-
tract research are under the supervision and review
of the contracting officer at the funding unit. Infor-
mal and formal procedures are used to monitor the
performance of the contract project. A major differ-
ence between contract research and grant (and intra-
mural) research, at least in theory, is that contractors
are required to provide an end product based on
specifications established by the institute before the
research begins. With grant-supported and intramu-
ral research, requirements for production of a given
outcome are generally much looser. Another dif-
ference between the funding mechanisms is that ad-
visory councils or boards are not required to approve
contract awards as they are mandated to do for
grants. Nevertheless, they are usually quite involved
in the awarding unit’s research planning process,
which includes the allocation of resources for both
grants and contracts.

Recent Studies of the
Peer Review System

The peer review mechanism, being at the heart of
the grant-in-aid award system, has been the subject
of a number of recent studies. The General Account-
ing Office (GAO) (27) compared the operation of the
peer review and progress monitoring systems at NIH
and the National Science Foundation (NSF). In gen-
eral, GAO found the NIH procedures better. How-
ever, GAQO’s concern was not, as they stated, with
the quality of the review or the fairness of the review,
but with the process of the review. Examining the
quality of the scientific review is a different problem
and exceeded the resources available to GAO at the
time.

NIH conducted a review of its own peer review
system in the late 1970’s (50,51). Perhaps, not unex-
pectedly, they found the system to do a good job.
Recommendations on which action have been taken
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were those directed at the mechanics of the system.
“A few recommendations were made regarding sub-
stantive issues of peer review but action on these was
deferred by the NIH Director pending further study”
(27).

The President’s Cancer Panel has announced that it
will host discussions in various cities around the
country during 18 months to begin early in 1982. The
purpose of those meetings is to hear opinions about
the submission and review of grant applications at
the National Cancer Institute (NCI) (announcement
of Dr. Armand Hammer at the NCAB meeting, Feb.
1, 1982).

NSF placed a contract with the National Academy
of Sciences (NAS) for a study of their peer review
system. Two reports from that study have been pub-
lished. The first (15) appeared in Scientific American.
It reported:

1. A high correlation between reviewer ratings and

grants awarded.

2. Absence of a high correlation between grants
awarded and previous scientific performance of
the applicants. (“This result was unexpected.”)

3. That reviewers from major institutions did not
favor applications from other major institu-
tions.

4. That length of the scientific career of the appli-
cant had no strong effect on review ratings.

5. Low or moderate correlation between reviewer
ratings and:

— prestige rank of applicant’s current aca-
demic department;

— academic rank;

— geographic location;

— NSF funding history over last 5 years; and

— place of Ph. D. training.

The second paper, published in Science (14)
reported rather more alarming results. Seventy-five
applications from three different NSF programs that
had been reviewed by the NSF peer review system
were subsequently reviewed by other groups of
peers. Surprisingly (to some, at least) and dismaying-
ly (to more, perhaps), the ratings bestowed on about
25 percent of the applications by the two review
groups differed enough to have affected whether or
not the application would have been funded. The
disagreements went both ways. In some cases, the
NSF peer reviewers’ ratings that resulted in a decision
to fund an application was reversed by the second
group. In other cases, an NSF review rating that
would have meant no funding was changed suffi-
ciently that the second rating would have resulted in
funding. The two review groups did not differ in
scientific accomplishments or esteem, and both ap-
peared to be equally “peer.” The authors of the study

concluded that the “luck of the draw” in reviewers
has a significant impact on how an application fares.

The NSF peer review system typically uses some
four or five scientists to review an application. The
luck of the draw might seem more of a factor in that
system than in an NIH study section with 15 scien-
tists. The authors of the paper about NSF review
reached no conclusion about the importance of the
luck of the draw in the NIH system. However, it is
the practice in NIH study sections to assign each ap-
plication to a primary and a secondary reviewer. If
those two reviewers differ from the other study sec-
tion members, and the others have read the applica-
tion less thoroughly, luck of the draw may be impor-
tant. The probability that members read less careful-
ly applications on which they are neither primary nor
secondary reviewers is almost a certainty. Applica-
tions typically run to several score pages, and each
study section considers an average of 80 to 100 ap-
plications at each of its three-times-a-year meetings.

One expert contacted by OTA in the course of
writing chapter 6 of this report has served on both
NIH and NSF review groups. He found the NIH sys-
tem to be more thorough and that the active discus-
sion of applications at study section meetings pro-
duced better reviews. He thinks that prejudice, favor-
itism, and ignorance of a subject show up in study
section discussions and that this assures the appli-
cants fairer consideration.

Some suggestions have been made to institute an
appeals system for applicants whose rating is less
than they think they deserve. Currently, the disap-
pointed applicant must prepare another proposal.
The time necessary to write a new application plus
the time for another review (typically about 9
months from NIH’s receipt of the application to a
decision to fund or not to fund) means a long period
with no decision. Furthermore if a preexisting grant
expires before a new one is secured, part of the scien-
tist’s research program may have to be shut down.

An instititute advisory board can suggest that an
application be sent for a second review to a second
study section. If the applicant has acurrent grant that
will expire during the second round of study section
review, the board suggestion results in an extension
of the preexisting grant at its current funding level
until the second review cycle is complete. The second
benefit to the applicant is that rereview of an existing
application means that it is unnecessary to prepare a
new application.

Some generalizations can, of course, be made. Sci-
entists who have been successful in the current re-
view system view it more favorably that those who
have not. There are opportunities within the system
for reviewers to play favorites or to discharge ani-
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mosities, but none of the experts that OTA talked
with offered specific examples. The NIH system
works well (27) in keeping applicants informed of
what is happening to their proposals and of reasons
for the decisions that are made.

Typically, criticisms of the peer review system are
countered by arguments similar to those used to
counter criticisms of democracy: Yes, there are prob-
lems, and, indeed, the system may be as bad as can
be imagined, but it’s better than anything else. OTA’S
conversations with experts generated four pointed
criticisms of the NIH peer review system.

1. The research proposals that project 2, 3, or
more years into the future are not worth the
paper they are written on.

2. Narrowly focused, “can’t miss” applications
receive better scores than applications that are
broader and, if successful, more important.

3. “Peers” on study sections are not scientifically
equal to the applicants, and sitting on a study
section allows second-rate scientists opportuni-
ties to steal ideas from applicants.

4. The NIH rules that a scientist can serve only one
term on a study section is resultingin study sec-
tion membership growing younger and young-
er. Younger scientists are not familiar with the
difficulties and costs of running large-scale
laboratories.

Directed at points 1 and 2 were comments that
good investigators plan carefully, obtain results, and
follow up leads. Narrow, carefully focused proposals
are most accurate in predicting results. By analogy, it
may also be that the authors of such applications are
least-well prepared to generate or recognize unpre-
dicted leads and follow them down unexpected
courses. Of course, a breakthrough finding might oc-
cur in either broadly or narrowly focused research,
but rapid exploitation is thought to be more likely in
the former case.

Suggestions were made that NIH (and NSF) con-
sider attaching greater weight to records of past ac-
complishments and less to projected research proj-
ects. Both the study of NSF peer review (15) and the
GAO study of both NSF and NIH peer review (27)
drew attention to the relatively small weight given to
past performance. The NSF study, as has been men-
tioned, regarded that finding as “unexpected.”

Published papers, which experts in the field, such
as study section members, will have read anyway,
provide a measure of scientists’ accomplishments.
Reliance on past performance, as judged from the
scientific literature, should reduce the workload on
reviewers, and at the same time, permit ranking of
the applications. A grant supports a scientist’s

research efforts; how the scientist has done in the
past is a guide to future production.

An immediate problem with “review” concen-
trating on past performance is how to judge the just-
beginning investigator. Some experts expressed the
opinion that “new” investigators are now treated dif-
ferently from “established” ones. Study sections may
be willing to take more of a chance on the new in-
vestigators. NIH estimates that one out of four scien-
tists who are awarded an NIH research grant receives
one and only one grant. This 25 percent includes
both one-time grantees who do not submit another
application (“dropouts”) and individuals who resub-
mit and do not achieve a fundable priority score.

Opinions were expressed to the OTA staff that
reviewers tend to judge more harshly applications
that involve risk in the sense that an experiment may
fail to produce the result that is predicted. Discus-
sions about this point emphasized that poorly
prepared or poorly thought through applications
were not to be favored. “Fishing expedition” applica-
tions, which describe experiments to be done with lit-
tle description of expected results and scanty infor-
mation about the interpretation that will be placed
on results were not held in high regard. On the other
hand, concern was expressed that applications that
posit a number of possible outcomes, even those
prepared by well-regarded scientists, may not be
given high grades in comparison to near repeats of
already completed studies in which results can be
predicted with greater certainty. The past production
of good results and proper interpretation of those
results, in the eyes of some, are a better guide to the
future than proposed research.

Experts who discussed peer review with OTA staff
pointed out that greater reliance on past performance
would reduce concern about the third point men-
tioned above. Applications that describe the future in
general terms would be a less rewarding source of in-
tellectual plunder.

Finally, greater reliance on past performance
would provide more time for research on the part of
applicants and reviewers. The application could be
shorter and require less preparation. The reviewer
would have less to read.

Comments Made to oTta About
Various Grant Mechanisms

The research project grant in support of an individ-
ual researcher’s activities is the backbone of NIH
research activities and is seen as the essential element
in research support. In addition, some experts con-
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tacted by OTA expressed great favor for program
project grants. The arguments made for such support
was that it concentrated the talents and experiences
of several individuals on a single project. The com-
mon goal is seen as producing a research whole great-
er than its parts. Review of program projects includes
a site visit by a study section members and NCI staff,
and that activity was seen as making for better
reviews.

The responses concerning center grants varied.
Several experts think that center grant applications
are so large and complex as to be almost impossible
to review. There was also concern that poorer qual-
ity research and researchers might shelter inside cen-
ter grant support. On the other hand, centers—be-
cause of their size and complexity—allow some
research projects that cannot be supported by other
mechanisms.

One respondent suggested that center grants might
be made to exceptional scientist-administrators in

much the same way as the Max Planck Institutes in
Germany are funded. The center director would be
responsible for hiring staff, reviewing and approving
research efforts, and the productivity of the center.
At the end of the grant support period, the center’s
performance would be judged by its publications and
reputation. Such an approach would eliminate the
cumbersome and, some suggest, ineffective review of
center grant applications. It would also represent a
giving-up of authority by NCI.

Conclusions. —The peer review and extramural re-
search system, being fundamental to the success of
NIH, have been studied, examined, and discussed.
The result of almost all of the investigations has been
confirmation that the system works. There have been
no suggested alternatives. A contrast to that gener-
ally favorable conclusion is the finding about the
“luck of the draw” in the review process.



