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Every restraint and requirement originates in
somebody’s demand for it.
Herbert Kaufman "Red Tape, its
Origins, Uses, and Abuses" (The
Brookings Institution,
Washington,D.C., 1977), p.29.

INTRODUCTION

This paper will examine the existing relationships among universities, private
foundations and voluntary organizations, as they relate to the provision of finan-
cial support for research and development in the sciences. Primary emphasis will
be given to support for basic research. First, the nature of the relationships
will be reviewed; then the expectations of the parties; then the terms and condi-
tions pertaining to the use of the funds; then the reporting requirements; and,
then, the audit experiences. Finally, these experiences will be compared with
those encountered with federal funding sources. The information and opinions
included in this paper are those of the author based on his experiences, rein-
forced with conversations with other individuals knowledgeable of prevailing
circumstances. Where possible, reference will be made to published sources.

Both industry and foundations provide funds to universities in what might be
termed a "philanthropic" mode. That is, they provide funds which are somewhat
unrestricted as to their use and, in fact, at the discretion of the institution
they may end up being used for the support of scientific research. This paper
will, however, restrict itself to support which is akin to that obtained in the
form of grants or contracts from the federal government for the funding of speci-
fic research and development endeavors.

For the purpose of clarity, the following definitions will be used for this paper:

"University” A not-for-profit institution of higher education which grants de-
grees and whose faculty are encouraged to conduct original research.

“Agency” A branch of the federal government which awards grants or contracts for
the conduct of research and development.

"Sponsor” Any non-government organization which awards grants or contracts for
the conduct of research and development. When used, "sponsor" will include,
foundations, voluntary agencies, and industry.

"Foundation”™ A not-for-profit entity established as a mechanism for making grants
for scientific, educational, religious, or charitable purposes. The donor(s) may
suggest the general areas in which the funds are to be disbursed; the trustees,
directors, or their equivalents have the final responsibility for actual grant
approval. Foundations frequently have specific purposes which are either dictated
by the terms of their creation, or which are determined from time to time by their
governing bodies. Among their grants are those for assistance to universities to
support of work which advances the purposes of the foundation.

"Voluntary Organizations" Those organizations which collect funds from the gen-
eral public for the support of the organization”s mission. The funding of
research in universities, in the field of the organization”s interest, is gener-
ally considered as one mission.

"Award"” The transfer of tunds for the support of research and development, by
grant, contract, or other formal mechanism.
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THE OF_THE IONSHIPS

Private Foundations.

In 1978 the Internal Revenue Service estimated that there were 28,000 entities
registered to operate as private, grant-making foundations. Foundations come in a
variety of types and sizes. In 1979, the last year for which datllis available,
the Foundation Center reported data on 3,363 of these foundations.” Of that
group, only 1.7 percent had assets over $100 million and over 70 percent had
assets under $5 million. The foundations not included in the data are undoubtedly
almost all likely to be in the under $5 million category, and probably not very
active in making grants for scientific R & D. There are four basic types of
foundation: national (e.g. Ford, Rockefeller, MacArthur, Carnegie), special
interest (e.g. Robert Woods Johnson [health], Joseph P. Kennedy [mental
retardation]), corporate (e.g. Exxon, Amoco, Allstate, Xerox, General Motors),
community (e.g. the Community Trusts of New York, Chicago, and Cleveland).

Analysis of the available data shows that universities and colleges received the
largest percentage of the grant dollars of private foundations in 1979, about 36
percent of the total. There is clearly a symbiotic relationship between universi-
ties and foundations. This relationship should result in funding mechanisms which
allow both parties to carry out their individual missions in a mutually supportive
manner.

The interests of voluntary organizations tend to be "disease" or "organ" specific,
such as the American Cancer Society or the American Heart Association. The volun-
tary agencies collect tunds from the public primarily to advance the treatment and
cure of diseases. In order to fulfill this part of their missions, the agencies
sponsor basic research, usually in universities and their associated hospitals.
Because the universities are, therefore, helping the agencies to carry out agency
functions, both parties have an incentive to facilitate the transfer of funds to
the institutions.

Industry.

Industrial support for scientific research in universities may, for convenience,
be considered as that provided for the purchase of a specific expertise or ser-
vice. However, the motives of industry in supporting university research are
generally quite different from those of government agencies and other sponsors in
the areas we have circumscribed for this study. Often, someone within the cor-
poration has identified the need for a specific project to be done. The first
step may be a determination as to whether the project could be done in-house, or
wvhether it should be done outside. Sometimes, there is no choice available
because of a desire for access to a specific, unique piece of equipment, or access
to a particular faculty member, or because of a need to obtain unbiased data for
licensing procedures. This last need, particularly in the later stages of drug
testing, involves access to a patient population. Because of the size of popu-
lation needed, because of the nature of the protocols, and because of the value of
having doctors who are trained in making observations, drug companies rely heavily
on teaching hospitals for these studies.

The nature of the university-industry relationship, therefore, tends to be much
more one of a buyer and a seller. Except where the university has a unique
facility or individual, industry does not have the same mutuality of interest in
reaching agreement on terms and conditions for providing funds. While all of the
sponsors can negotiate by suggesting they will take their work elsewhere, industr)
is the only one that can, in many cases, "threaten" to do the project itself if
agreement is not reached. (In some isolated instances, the government can also d
this, but nowhere near to the extent or as easily as industry can.)
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The industry-university relationship also shows considerable variation depending
on the positions taken by different universities. These can range from aggres-
sively seeking to sell R & D services to industry, to regarding any ties with
industry, other than when industry is operating in a philanthropic mode, with a
sense of uneasiness over the university’s ability to avoid compromising certain of
its basic principles.

Even when not operating in a philanthropic mode, industry will occasionally
support basic research in universities when it recognizes that the research is of
a nature that could lead to fundamental knowledge which would benefit it. One
interesting example of such support is that offered by the Pharmaceutical Manufac-
turers Association Foundation (PMFA). Voluntary contributions are collected from
member companies and the income is used to support research and training in areas
vital to the industry as a_whole. Formed in 1965, the PMFA awarded over $1.1
million in grants in 1981.2

EXPECTATIONS_OF_THE_ PARTIES

Level of Support

The magnitude of the support for scientific R & D in universities from the various
sectors is shown in the following table:

Table I
University Expenditures for Research & Development - By Source3
(Percentages)
Year Federal Industry University Other
1953 54.1 7.5 28.2 10.2
1960 62.7 6.2 23.0 8.0
1970 70.6 2.6 19.7 7.1
1980 67.7 3.9 21.7 6.7

The data for government support is givem to provide information as to the relative
amounts of support received from the various sources. While the levels of support
indicate that the foundation and industrial support may be relatively small, those
sources are, nevertheless, tremendously important. Various reasons can be put
forward for the importance of these funding sources. Perhaps the main advantage
is the fact that they represent an alternative to the federal government. They
may be the only funding source for certain programs, because work is proposed in
an area wvhich is considered politically sensitive, or because work is proposed in
an area which is outside the areas of interest of the federal agencies. Often,
foundations are willing to take chances on projects which may or may not be
successful, whereas federal agencies feel that they need "successes" to justify
future congressional appropriations. Another reason is that non-federal agencies
may be able to provide tunds for needs which can’t be reimbursed under government
regulations; for example, certain kinds of foreign travel. The importance may
come from the flexibility certain sponsors can provide in allowing the reprogram-
ming funds to follow paths which may not have been identified, or even known, when
the original proposal was submitted.

Identification of Sponsors & The Application Process

The processes whereby non-federal entities and universities identify mutual
interests and reach agreement on the provision of R & D support to the univer-
sities are many and varied, ranging from the formal solicitation of proposals open
to all, to informal invitations involving one-on-one action of representatives of
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the parties involved. Generally, through program announcements or annual reports
universities can ascertain the fields of interests of sponsors.

As has already been suggested, industrial support of specific R & D projects is
much more of a marketplace transaction. Because of a desire not to disclose thei
"secrets", industrial sponsors generally do not make public disclosures of the
fields in which they are seeking to sponsor university research. While there may
be occasions in which universitites bring umsolicited ideas to industry, based on
a knowledge of the general areas in which the company has a position, the more
usual course is tor the initiative to come from the sponsor. One of the problems
vhich exists with the initiative coming from the institution is lack of infor-
mation as to who would be the appropriate industrial contact person. Where funds
do come as a result of a university initiative, there is often an existing
relationship between the university and the industrial sponmsor. This relationship
can be that of a faculty member being a consultant to the company, or a recent
graduate may be working for the company, or a senior officer may be on a univer-
sity committee or even on its board of trustees.

The more usual circumstance with industry is that it has identified, perhaps
through the literature, or a presentation at a professional meeting, faculty who
may be able and willing to undertake specific research of interest to the company.
Other sources of information include recruiters who visit campuses, company repre-
sentatives who visit campuses seeking patent opportunities, or the reverse side of
the relationships cited in.the previous paragraph. Occasionally, patent manage-
ment firms and the like act as 'brokers" in bringing together interested parties.
There is a price that is paid for the secrecy. Industry has to rely om its
ability to identify the appropriate sources to do its work, and sacrifices the
opportunity to choose from among a variety of options which might be available in
an open competition.

The fact that industry’s prime concern is generally in having a piece of work
completed and, in this mode, it is less concerned about the interests of the
university, may create a problem. When considering the expectations of the
parties, it may be difficult to identify the parties where the industrial grant
for a specific piece of research results from an on-going consulting agreement
between the sponsor and the investigator. In general, the parties are recognized
as being the agency or sponsor on the one hand, and the university on the other
hand. When the parties tend to become the individual faculty members and their
industrial counterparts, an arrangement arises which may create a significant
potential for a real or perceived conflict between the investigator”s obligationms
to the institutiton and those to the industrial sponmsor. The conflict could range
from the use of institutional resources without authorization or reimbursement;
the use of materials and services paid for by another sponsor; the failure to
recover funds to cover the investigator’s time, perhaps because the investigator
already has a consulting agreement with the sponsor which pays for his or her
time; or because the investigator has a financial interest in the company provi-
ding the research support. Although these situations have existed for many years
and have been handled appropriately without elaborate rules and regulationms,
recent events have caused many institutions to reexamine their positions. The
level of concern is such that the State of California Fair Political Practices
Commission has recently extended to faculty at the University of California rules
on conflict-of-interest which are similar to those which govern other state
officials. Any university scientist who expects to receive research funds from a
private company will have to disclose whether or not he or she has a financial
interest in the firm. If the individual does have such an interest, an indepen-
dent panel within the university will have to determine whether or not the fundin
can be accepted and, if it can be, under what cirumstances. Elsewhere, the recen
resignation of a tenure appointment by a faculty member because of the potential
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for conflict involving a relationship with a company in which the faculty member
had an interest, may only be the first of such cases.

The voluntary organizations and the major foundations, which generally have
professional administrative staff responsible for grants and contracts, tend to be
more structured than industry in their processes. In part, the need for structure
derives from the large volume of applications which they tend to receive, and the
fact that their review processes may involve group meetings, and hence scheduling
considerations. Even if the scientific review process does not introduce
scheduling questions, the fact that Boards of Trustees (or Directors) have to
approve awards, means that deadlines geared to their meeting dates are inevitable.
Their application processes sometimes involve pre-application discussions or the
submission of a short letter of inquiry, either of which might result in an
invitation to submit a more complete application, or which might bring a polite
but definite indication of disinterest! Although solicited applications tend to
be the exception rather than the rule, some of the larger foundations and volun-
tary agencies do take the lead in trying to influence the research which is being
done in certain areas, perhaps to open up a field which is not yet receiving
federal support, or to try to mitigate the effects of sudden changes in federal
programs. While solicited applications for specific research may be more usual in
social science and social welfare programs, they are also encountered occasionally
in engineering, and biological and physical sciences R & D programs.

The Review Process

When potential sponsors receive unsolicited proposals or multiple applications in
response to solictations, decisions have to be made as to which applications will
be funded. The most common and tested mechanism is the use of peer review,
vhereby experts in the field evaluate the proposals and rank order them in terms
of scientific merit. For this process, the agency staff need not be experts in
the fields of the applications, but need only be familiar enough with them to be
able to assign them to the appropriate reviewers. In such a role, the staff can
certainly influence the outcome of reviews by choice of reviewers, but they have a
diminished influence on the final determination. The applicant can feel somewhat
protected from arbitrary and capricious action by the fact that the work will be
evaluated by peers. When the fund/no-fund decision is basically in the hands of
one program officer, the applicant has the advantage that only one person has to
be "sold" on the value ot the proposal, yet there is the disadvantage that one is
relying on one person only and the application stands or falls on the action of
one person who may dislike an application for non-technical reasons.

In industry, as has already been noted, the decision as to the exact nature of the
vork to be funded, and who will do it, is often made up front. Perhaps made by an
individual scientist in the company, or by a group of scientists. To the extent
that peer review ot proposals takes place it is generally by company staff, or by
individuals who have appointments as consultants to the company.

TERMS AND CONDITIONS
Scope
After a general introduction, some of the more important terms and conditions
vhich have been cause for concern will be highlighted in their order of impor-
tance. At one time or another, for one institution or another, there will have
been single grant or contract clauses which may have caused more problems than
those covered below, but the ones selected have been those most often encountered
as causing difficulties.

The terms and conditions imposed by foundations were quite liberal prior to the
passage of the 1969 Tax Act. That Act imposed on private foundations a need to be
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somevhat more specific in telling grantees how to handle the funds they were to
receive. The number of foundations, voluntary organizations, and industrial
concerns supporting university R & D is well over onme thousand, and the number of
universities receiving such support approaches ome thousand, although one hundred
major research universities may well account for over 80 percent of the R & D
support dollars received. Each grantor and grantee is attempting to negotiate the
terms and conditions most favorable to itself. As a result there are innumerable
different individual terms and conditions applicable to the funding of university
R & D. The results of a survey of the grant award and administration policies,
conducted in 1978, are included in Appendix A. While these results are neither
current nor comprehensive, they do illustrate the wide range of positions taken by
sponsors.

Freedom of Publication

From the institutional point of view perhaps the most difficult question to be
faced is the one of freedom to publish. Except in times of war when the national
interest was to be protected, universities have jealously guarded their right to
disclose openly the results of any and all research done on their campuses. After
all, the main purposes of universities in society are to discover, teach, and
freely disseminate knowledge. Delays in disclosure of newly acquired knowledge
to accommodate filing for patent protection, or to coordinate the integratiom of
results of multi-institutional studies, have been accepted as long as there was a
time certain after which the results could be published, whether or not the events
for which the delay was requested had transpired. Acceptable delays are generally
of the order of weeks or, at the most, months. The remaining terms which will be
discussed have all resulted in compromises of one kind or another, but the basic
tenet of treedom to publish 18 ome that all institutions appear to regard as
inviolate. A further problem regarding publication freedom arises when faculty
have access to proprietary data which they are not at liberty to disclose to
students or colleagues, or to use in publications. Particularly in situations in
which materials are used in research where the investigator does mot know the
nature of the material, or may not disclose the nature of the material, the
freedom to publish may be hollow, as few, if any, reputable journals would publish
a study "on compound XY-123" or involving a "circuit enclosed in a black box."

Patent Rights

The question as to who should own the patent rights to work done on campus when
external funds support the research or development effort is not a new one,
although the potential size of royalties from biotechnology seem to have brought
the matter to a sharper focus. Each institution develops its own policy and
decides what it will and will not accept. Some schools are quite sophisticated
and have in-house patent and licensing staff. Others rely on patent management
companies and share with them a portion of the royalties and licensing fees.
While the patent question does not seem to be a major question with non-profit
sponsors it is with industry. The arrangements which are reached vary from indus-
try insisting on rights to all patents, particularly if the company has a
background position in the field, to arrangements in which the university holds
the patent rights, but gives the sponsor the first right on a license which may be
exclusive or nonexclusive. An interesting recent arrangement is one where the
sponsor has the rights, but the university has march-in rights if the spomsor does
not develop the patented items in a reasonable time period. At least one volun-
tary agency of some size has a rather strict patent policy; grantees are expected
to assign patents to the agency, with the inventor receiving a nonexclusive,
irrevocable, royalty-free assignable license.
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Indirect Costs .

Perhaps the matter of indirect costs and whether or not they will be paid at the
full rate is one that creates most problems within the academy. (The "full rate"
means the indirect cost rate negotiated with the federal government for use with
avards made by its agencies. The rate is negotiated based on cost principles set
forth in Office of Management and Budget Circular A-21.)" While faculty feel that
in matters relating to freedom of dissemination of results and patents their
interests and those of the institution are coincidental, for many the feeling is
that in attempting to recover appropriate indirect costs the institution is diver-
ting funds that would otherwise go to the support of their research. This is not
the place to attempt to explain the intricacies of how indirect costs are calcu-
lated. Suffice to say that such costs are real, that government regulations
require that they be allocated to all institutional activities regardless of the
source of funds, and that anytime an institution accepts funding for a program and
does not recover the full indirect costs, it is sharing from its own funds the
amount of the foregone indirect costs. Many faculty regard this as bookkeeping
sleight-of-hand. It is not. Real dollars are involved, and universities should
consider budgeting for this cost sharing so that the actual amount is known and
conscious decisions are made concerning what is an acceptable level for it, and
vhich areas of the institution are receiving this "hidden" addition to their
budgets.

It is somewhat surprising that in some instances industrial sponsors have been
known to question the need for institutions to recover their full costs when
performing sponsored research. This posture may lie in the attitude that what
industry is buying is essentially an agreed upon service for a fixqd price. While
an institution is not generally expected to use its own funds to complete a piece
of research if the funds made available by the industrial sponsor are insuf-
ficient, the institution sometimes is not expected to return excess funds if the
sponsor’s needs have been satisfactorily met by the expenditure of less than the
agreed upon amount. Very often, industrial representatives enter into negoti-
ations knowing how much they wish to spend to get a job done, and they may show
very little interest in the fine points of the budget. If the work can be done
for the anticipated cost, and that amount allows the institution to recover full
indirect costs, there may be no problem. If the price, including full indirect
cost recovery is too high, then the option may be to reduce the indirect cost or
have the work taken to an institution which either has a lower rate or is willing
to compromise. Institutions vary in their positions with respect to indirect cost
recovery from industry, and the nature of the arrangements into which they will
enter. Some schools prefer to enter into agreements whereby they are reimbursed
for the costs they incur and, if they received any advanced payment, to return any
funds not utilized in completing the project. Under agreements of this type full
direct and indirect cost recovery seems reasonable. Other institutions may make a
trade-off which involves the equity in patent rights as a consideration in deter-
mining an appropriate indirect cost rate.

While all organizations which sponsor research, and all awardees, want to maximize
the effectiveness of the limited funds they have available to them, foundations
and voluntary organizations seem to be particularly concerned with this objective.
The feeling is that the institutions are approaching them for support of a project
vhich the institution wants to do, and they are merely providing some level of
assistance. Many of them take the attitude that indirect cost would be incurred
by institutions anyway and, therefore, they see no reason why they should contri-
bute toward paying them. Some will agree to pay what they consider the incremen-
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tal costs the university incurs by having their project on campus, but incremental
costs are hard to determine. Who is to say which project required the hiring of
extra support staff, or increasing computer capacity? There is a long history of
discussion and negotiation with the federal government which has resulted in what
is considered to be a reasonably equitable way of apportioning indirect costs
among functions, including those supporting R & D. Certain sponsors, for their
own reasons, choose not to use the accepted practice. One institutions experience
covering 59 private foundations and voluntary agencies reveals the following:

IDC Rate Percent Using Rate
(per cent of total costs)
0 42
10 or less 36
20 Or less 20
More than 20 2

In noting these rates, it should be realized that the average federal rate for the
top one hundred institutions, in terms of level of support, is over 47 per cent of
total costs.

Work Scope and Budget

Here again the variety of options and experiences makes it difficult to offer any
generalizations. Industry clearly has the most restraints with respect to work
scope, which is not surprising in view of the previously stated buyer-seller
relationship. On the other hand, industry seems to be the least concermed about
rebudgeting, once the "bottom line" dollar amount is agreed. The experience with
foundations and voluntary agencies runs the gamut from total freedom with respect
to both work scope and budget, to constraints which make some costs totally
unallowable. Examples of some unallowable costs are: construction, building
alteration and renovation, books and journals, academic year salaries for faculty,
and indirect costs. Other typical constraints may be that up to 10 percent of any
line item may be rebudgeted, without prior approval, or that items such as foreign
travel or major equipment purchases must be approved in advance. While there is
more flexibility with respect to scope of work, it is generally expected that any
"substantive" change in work scope will either be submitted for prior approval or,
at least, that the sponsor will be advised of the change.

Reporting

All sponsors require that reports of the results of the work that they support be
submitted. In some instances submission of publications which arise from the work
is sufficient to satisfy this reporting requirement. In multi-year funding ar-
rangements the submission of interim reports may be required, and subsequent funds
may only be released after such reports have been submitted. Principal investiga-
tors occasionally have difficulty in generating enough enthusiasm for preparing
the reports, as there may be little overt evidence that they serve any valuable
purpose. Lack of any kind of scientific feedback from the sponsor often creates
the impression that receipt of the report is merely a technicality required to
close the grant file.

While tinancial reports are always required by other sponsors, they are not always
required by industry. The difference may be whether the award is on a cost-
reimbursement basis, or in the nature of a fixed-price arrangement. There is some
evidence that financial reports are studied, as questions will be raised con-
cerning expenditures which do not conform to the sponsor”s policies. Also,
sponsors may require that unspent funds be handled in a specific manner. In some
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cases the funds must be returned, in others the award period may be extended to
permit the funds to be expended for the original purpose, or the grantor may allow
the funds to be used in furtherance of the general purpose for which the funds
were awarded.

In the case of private foundations the reporting requirements are generally based
on the 1969 Tax Act, which requires that the awarded funds be spent for the
purpose for which they were awarded and that they not be spent for influencing
legislation or intervention in political campaigns. In fact, the Act requires
that the grantor establish procedures "...to obtain full and complete reports from
the grantee on how the funds are spent...."

Audit Experience

While non-federal sponsors seem to have no published requirements relating to
audit, some do "reserve the right to inspect the financial records relating to
grant expenditures." Extended discussions with representatives of both grantors
and grantees reveal that on-site audits rarely occur. Two kinds of audit activity
may be visible to the grantee. As already stated, audits may be conducted of
expenditure reports to insure that funds have been spent in accordance with the
approved budget, or within the flexibility granted by the award terms and condi-
tions. The other type will be an inquiry from the public accounting firm,
auditing the grantor, asking to verify the amounts awarded and paid as of the
close of the grantor’s fiscal year. The author’s inquiries at institutions, which
involved individuals with over a hundred person-years of experience, suggest that
there have not been any detailed audits of project-support grants for research.
The few audits that have occurred have been to verify that a matching grant has
been earned, or have involved major construction projects.

The concensus appears to be that audits of university expenditures by sponsors are
just not cost-beneficial. All institutions have annual audits conducted by either
a public accounting firm, or by the state, or by both. Despite the fact that
universities rely primarily on outside support for their R & D activities, these
activities account for a small proportion of their total expenditures. For the
universities in the U. S. (and here the term university does not include four-year
colleges) research ;xpenditures average a little less than 20 percent of their
total expenditures.” Thus, the universities” own funds form by far the largest
fraction of the monies that could be misused. Universities establish intermal
procedures to safeguard funds and to monitor for the allowability of expenditures
within their own rules. In many areas sponsors do not specify particular terms
and conditions with respect to allowability of costs, rather they ask that their
funds be treated according to the institution’s own practices. Non-government
funding sources rely on the integrity of the universities” own systems to protect
their funds. This is undoubtedly one of the reasons for grants being made to
institutions, rather tham to individual faculty members.

Other Conditioms _

The two other conditions which have caused some problems relate to ownership of
equipment purchased wholly, or in part, with outside funds, and reimbursement for
time spent on sponsored research during the academic year by faculty.

The matter of ownership of equipment is generally resolved by agreement that the
title to the equipment rests with the institution, but that it is expected that if
the investigator is permitted by the sponsor to transfer the award to another
institution, then the equipment bought under that award may also be transferred.
An internal institutional problem often occurs when the faculty member changes

9

Copyright © National Academy of Sciences. All rights reserved. A


http://www.nap.edu/catalog.php?record_id=19493

Who Gives Best?: An Examination of the Grant and Contract Policies of Industry, Foundations, an
http://www.nap.edu/catalog.php?record_id=19493

institution after the award period is over, and wishes to take along equipment
purchased under the award. Technically, the equipment does belong to the institu-
tion, and there is no legal obligation to permit it to be taken. In practice,
wvhat happens may well depend on whether or not the institution is going to con-
tinue the program or has other continuing use for the equipment in question. One
solution which has merit is for the two universities involved to agree on a price
for the sale of the equipment. In some cases, the disposition of equipment in
this way may not be straightforward, as the equipment may be regarded as state
property, or the disposition of university assets may require the approval of its
governing body.

Certain grantors feel that universities by appointing faculty undertake the obli-
gation to pay their academic year salaries. As has been indicated previously,
they also feel that they are helping to provide funds for something the university
wants to do anyway. Under these circumstances they see no obligation to pay
academic year salaries. However, in many institutions the faculty are committed
to rendering a specified amount of non-research service to the institution. The
only way they can reduce the amount of this service is to have an outside spomsor
reimburse the university for additional time spent on research, this is usually
known as "released" time. When sponsors will not pay for released time, univer-
sities have to make their own determinations as to whether or not they will accept
support under these conditions and release the faculty invoved from their institu-
tional obligations in order to carry out the research.

As was implied at the beginning of this section, there are many terms and con-
ditions, other than those cited above, which constrain the use of award funds.
These would include such things as limiting travel, requiring prior approval for
purchases of equipment costing more than a certain amount, restricting the use of
consultants, and the like. However, unlike those cited above, the others gen-
erally fall into the category of being annoying or inconvenient, and will not be
considered further in this paper.

COMPARISONS WITH THE FEDERAL PROCESS

Scope

Following the order used in the previous sections, the relationships with non-
federal sponsors will be compared with those extant in the university-government
relationship.

At this point it might be as well to consider the motives of the various groups
which fund academic R & D. The federal government has a mandate to support and
encourage the conduct of broad scientific and technological training and research
to advance the interests of the gountry as a whole. A recent report from the

. S. General Accounting Office” states that science and technology "...require
substantial attention from the national Government of a country that is as scien-
tifically and technologically sophisticated as the United States."” There appears
to be general agreement among the branches of government about the fact that the
major role in the support of basic R & D will continue to rest with the federal
government. The differences of opinion relate to the size of the government role

Non-government sponsors have no such broad mandate, each having its own particula
area or areas of interest. The fact that the private sector may offer an alterna
tive to the government for any given project is primarily due to the large number
of sponsors, rather than any broad interest on the part of any one of them.
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Level of Support

The levels for both government and other support sources have already been given.
Clearly, in total dollars the government support far outweighs any other source,
and the health of the university R & D establishment is dependent on the gov-
ernment support level. Few university research groups exist solely on non-federal
funds, many exist solely on federal funds. Investigators are primarily looking
for long-term, steady levels of support. Federal funds usually provide the under-
pinnings for their research groups because, at least in the past, there is gener-
ally some guarantee of a fixed period of support, with every expectation that the
support will be renewed if there is evidence of satisfactory progress. Support
from non-federal sources is frequently of a one-shot nature and, thus, is used as
a supplement for the federal "base", rather than as the main support for a
research group.

Identification of Spomsors

As tax funds are involved, the federal agencies are much more open in their
publicizing the availability of funds, and the areas in which funds will be made
available. Information on grant possibilities may be obtained from general bro-
chures and individual program announcemgnta published by the agencies, from the
Catalog of Federal Domestic Assistance, from agency annual reports, from budget
proposals to Congress, and from informal contacts with agency staff. The gov-
ernment also solicits proposals for specific research which it wishes to have
done. When there is a specific request of this type, the funding is usually
provided in the form of a contract rather than a grant, with an identified,
deliverable product. Information concerning such opportunities is usually made
available in the form of a Request for Proposal (RFP). Universities make their
interests known to agencies and are placed on bidders” lists, from which they
receive RFP's which may be of interest. The publication Commerce Business Daily7
carries lists of RFP“s, as do a variety of commercially produced publications and
services. This openness makes dealing with the government much easier than
dealing with any other sponsor, as far as identification of opportunity is con-
cerned.

The Application Process

Again, dealing with the federal agencies is much more of a regularized process
than dealing with most other potential sponsors. The mechanics of the application
process are well-defined. There is little or no problem in ascertaining what to
submit, to whom, and when. Many agencies have available application kits which
contain instructions and all of the forms necessary for the submission of an
application. Often, anouncements and brochures provide the names of agency
officials responsible for given programs and agency telephone directories and
organization charts are publicly available.

The Review Process

Peer review is used by many of the agencies, although the nature of the review
process may differ. The National Institutes of Health, for example, use formally
appointed committees which make the initial determination as to the scientific
merit of an application. These groups meet regularly and discuss the merits of
the various applications assigned to them. The names of the members of these
committees are publicly available. If the proposal is in a given scientific area,
then the applicant will have a good chance of knowing in advance which committee
will review the application. Shortly after the application is received by NIH,
the applicant is informed of the committee to which the application has been
assigned. Some agencies do not use panels which convene regularly, but may send
applications to ad hoc reviewers chosen by agency program staff. The names of
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these reviewers are not generally known to the applicant. By judicious choice of
reviewers, program staff could influence the outcome of the review. However, if
this is done it is not a widespread practice, judging from the few public com-
plaints heard.

Some non-federal sponsors also use forms of peer review. One drawback is that it
can be a time-consuming process. Applicants are informed of the results of their
applications anywhere from six months to a year after they are submitted.
However, despite many studies and hearings, peer review is still regarded as the
most appropriate way to handle the evaluation of applications. Surprisingly, the
cost to the agency or sponsor is not as large as might be thought. For NIH the
cost is a littli less than 0.5 percent of the total expended on NIH Research and
Training grants.” (It might be worth noting that the low cost is due in no small
part to the willingness of reviewers to provide their services for a fee of $100
per meeting day, a fee which has been unchanged for over 10 years, and which is
far less than the reviewers would normally receive for a day of such work. Of
course, the time spent in actual meetings is only a fraction of the time needed to
review proposals. Even with limits on the numbers of pages in a proposal, a
conscientious reviewer will spend many hours studying perhaps as many as 30
applications for any given meeting.)

The recent report of the National Commission on Research which concerned itself
with the revéew process provides an excellent overview for those desiring further
information.

Terms and Conditions

General The federal government deals with institutions in a much more bureaucra-
tic way than any other sponsor. While it may have taken its original model from
the experience of foundations, it has built onto the base all kinds of restric-
tions. It must be admitted that some of these were attempts to forestall the
repetition of identified abuses. However, abuses identified at a small number of
places have resulted in the imposition of across-the-board restrictions. Anyone
involved in the administration of federal awards finds a plethora of regulations
with which it is necessary to become familiar. At the generic level there are
several Circulars issued by the Office of Management and Budget which regulate all
federal awards, then each separate agency will have its own policy and procedures
manual, and, often, individual programs will also have their own rules. While
some of the variations among agencies arise from the legislation which authorizes
a program or which appropriates funds for it, many of the differences arise from
agency interpretations of legislation. For example, some agencies will accept a
blanket assurance that the applicant institution is in compliance with certain
regulations, while others require that an assurance be submitted with each appli-
cation for funds. At large research universities special staff are assigned to
keep up with the miriad of changes and proposed changes published daily in the
Federal Register. Commercial publications abound to assist administrators in
keeping up to date. Besides the direct regulations, there are those which are th
result of legislation to achieve social goals, but which impinge on universities
by virtue of their accepting federal funds -- affirmative action, occupational
health and safety rules, age discrimination, unemployment compensation -- to name
a few.

The fact that the major research universities receive almost three-quarters of

their research support from the federal government has special significance. It
means that their attitudes toward the terms and conditions under which they accep
grants and contracts tend to be molded by the federal experience. True, there ar
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government clauses which are compromises and which would not be accepted if ome
had the choice, but these kinds of clauses are "acceptable" if the choice is
otherwise to forego the award. In dealing with other sponsors a good negotiator
while attempting to secure the most advantageous terms will, nevertheless, use
what has been accepted from the government as a fall-back position. Similarly,
accounting systems, purchasing systems, travel policies, and the like are geared
to dealing with the large volume of federal business. While having all support
conform to the same rules and regulations would be of considerable administrative
convenience, universities would not accept standardization if it removed current
flexibilities. The fact that "private" money allows deviations from standard
federal, or even state, regulations is often one of its most valuable properties.

Although the government may have multifarious reasons for funding university
programs, the money often comes in restricted packages which require the separa-
tion of expenditures for things which cannnot logically be separated. For
example, faculty may be asked to differentiate between effort expended on teaching
and that expended on research, when the two are contemporaneous. Often the rules
and regulations are more concerned with form rather than with substance, or are
more appropriate to procurement in a commercial environment. The one positive
note is that, by and large, the same rules and regulations apply to all government
support. Individually, and collectively through Washington-based associations,
universities over the years have negotiated terms and conditions for support which
are felt to be consistent with academic freedom and insitutional autonomy.

Freedom of Publication By and large, and after long years of negotiation, the
government has recognized and respected the universities” position with respect to
the open dissemination of the results of work done on campuses. In these matters
the universities are not being obstructionist. To give up the right to open
dissemination of the results of work done on campus would be to deny one of the
basic reasons for a university’s existence. If work needs to be done which must
be done in secret, then it should be done outside the university setting. The
recent concerns in areas of cryptographic research and a possible movement toward
stricter interpretation of the Arms Control Export Act, which could require prior
agency approval for the release of unclassified information which might have
military significance, have prompted the National Academy of Sciences to review
the whole question of free exchange of scientific information. The fact that the
recent increases in funds for scientific R & D are in the budgets of the defense
agencies lends an urgency to the resolution of this matter.

Patent Rights The government position with respect to patent rights has been
clarified and modified by the passage of the Patent and Trademark Amendments Act
of 1980, Public Law 96-517, also known as the Bayh-Dole Bill. After considerable
effort on the part of institutional representatives, the government agreed that
universities would retain patent and licensing rights to inventions made during
the course of federally sponsored R & D. There are certain minor limitations and
exceptions, but basically the Act provides arrangements which the universities
would find acceptable from all sponsors.

Indirect Costs With respect to research support programs, at least for the past 15
years, the government has generally been willing to pay the full indirect cost.

In this respect the difference from other sponsors is beneficial. (The current NIH
proposal to pay only 90 per cent of the negotiated rate is an ominous sign.) One
might make the case that the government should not be discriminated against and
that, if the institutions are willing to accept less than the full rate from some
sponsors, they should do so from all. On the other hand, one of the largest
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single components of the indirect cost rates is the departmental administration
category, which accounts for about 30 per cent of the total. It is this category
which includes a large part of the cost of compliance with the federal rules and
regulations as they apply to grant management, including the cost of complying
with some of the rules designed to achieve the governments social goals. It is
not surprising if the universities feel put upon when they are criticized by
Congress because indirect costs are so high, since one reason for the high rates
is compliance with Congressionally mandated rules in such areas as environmental
protection, occupational health and safety, equal employment opportunity, animal
welfare, and the like. Personnel costs are also inflated because of regulations
pertaining to Social Security benefits, unemployment compensation,and the raising
of the retiremnt age. It is interesting that one does not find the same Congres-
sional concern over the substantially higher indirect cost rates charged by
industrial contractors. Not only are they paid full costs, they also receive
additional sums for independent R & D -- funds provided, ostensibly to allow
companies to maintain their R & D capabilities.

Work Scope and Budget The federal government fits into the pattern of other
sponsors in that in some instances work scopes may be changed without prior
approval, and in some instances they may not. Budget changes are a somewhat
different matter. Government-wide regulations may require the agency to approve
all, or some, budget changes in advance. Certain agencies have alleviated the
delays such prior approval. requirements may cause by delegating approval authorit)
to universities. Universities must meet certain criteria and establish certain
procedures before they can obtain prior approval authority, but the approach
appears to have had advantages for all parties.

Reporting The federal requirements for substantive and fiscal reports parallel
the most stringent ones of other sponsors. Regular reports are required during
the course of the work, and after its conclusion. Under some federal contracts
the reporting requirements become onerous. Presumably, regular reports are neces-
sary when there is the possibility, under a cost-reimbursement contract, that the
specified work will not be completed on time, or within cost, or both. However,
the frequency of reports required under some contracts suggest that the sponsoring
agency wishes to micromanage the project.

Audit The biggest difference between federal and non-federal support is evident
in the matter of audit. Each university is assigned a federal agency as its
cognizant auditor. For most universities this is the Department of Health and
Human Services. The cognizant audit agency is responsible for the audit of direc
cost expenditures and the audit and negotiation of indirect cost rates. The
extent of the audit is such that some institutions have full-time federal auditor
resident on their campuses. Each year’s direct costs are subject to audit,
although the audits may not be conducted each year, and books may have to remain
open for two, three, or more years. Although standard sampling techniques are
used, an audit of an institution with annual direct cost expenditures of around
$30 million may take several person-weeks of effort from the federal auditors and
a like amount of time from the institution”s own staff. Considering the fact tha
institutions spend annually about $4.6 billion of federal funds on R & D, the
amounts actually recovered by such audits hardly justify the cost. Many of the
identified costs which auditors recommend for disallowance each year are actually
costs which have been expended for the funded projects but for which the record
keeping is techmnically defective.
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In the case of contracts, as opposed to grants, a fraction of the payment due from
the federal government may be withheld, pending an audit of expenditures at the
completion of the project.

It should be recognized that very few instances of misuse of federal funds
resulting in personal benefit to investigators have been uncovered. While there
may be cases where institutions have benefited from improper record keeping, the
monies have not benefited employees or stockholders, they have been used for
legitimate university R & D purposes. The argument could be made that it is the
deterrent effect of the audits which minimizes the amounts identified as being
improperly expended. This deterrence could be achieved by random choice of uni-
versities for audit, for example, which would significantly reduce the cost. As
has been pointed out, the non-federal sponsors manage to rely on the internal
controls of each university to safeguard their funds. There is some evidence that
the federal government is moving in a direction to reduce its auditing of univer-
sity expenditures and concentrate its efforts on entitlement programs where the
opportunity for misuse of funds is greater. Rather than being audited by federal
auditors, the universities would be required to arrange for an audit of their
expenditures by an outside party. While universities are generally grateful for
the opportunity to reduce the number of audits, by having their state auditors or
chartered accountants also conduct an audit for the government, there is some
apprehension as to the gpecifications the government will set forth for the scope
of such audits. If a for-profit audit firm does an audit of the scope of the
current federal audits, then the cost is likely to be much higher than the cost of
a similar audit done by federal auditors. If the scope can be tailored to be
integrated with the annual audits presently done for universities then there
should be overall cost savings. Either way, the costs of the audits will be
transferred from the government to the universities. While the universities will
be able to include the audit costs in their indirect cost calculations, the fact
that full indirect costs are rarely recovered means the universities will have to
bear part of the burden of the audit costs. The increased indirect cost rates,
brought about by government fiat, will cause further criticisms of the univer-
sities for their "inflated" indirect cost rates!

In the matter of indirect cost rates the necessity for audit is more evident.
Despite efforts to codify the accounting rules through OMB Circular A-21, there
are still enough areas open to varying interpretations that negotiation of what is
acceptable and what is not acceptable have to take place. The exposure that
institutions seem to face is that methods of accounting for costs which are
accepted one year by one auditor may not be accepted in a future year, even
without a change in the ground rules or in the individual doing the audit. A
proposal has been made for a reversion to the method whereby a standard indirect
cost rate is established for all universities. While this proposal has some
attractive features, it does not take into account the substantial differences
among universities. These differences involve such matters as whether the univer-
sity is public or private, the ratio of research effort to teaching effort, the
ratio of high-cost to low-cost research, (some research involves laboratories with
energy-devouring equipment while other work needs only paper and pencil), geo-
graphic location, age of buildings, and type of energy used for heating and
cooling. Despite these differences, the proposal warrants more attention than it
is currently receiving. Perhaps, as with individual income taxes, some standard
rates, which allow for the cited differences, could be developed and offered as an
option to those universities which would prefer not to face the uncertainty and
cost of annual negotiations. However, care would have to be taken to protect
those universities which choose to use a negotiated rate. Agency program officers
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have been known to persuade faculty that their universities were compromising
their chances of being funded by asking for reimbursements for costs which were
legitimately allowable, but which the program officer felt were inappropriate.

However, even in the area of indirect costs there are built-in safeguards against
institutional manipulation. As has been stated, indirect costs are allocated
among all university activities. For the general categories this results in
allocations to the government which may average about 20 cents on the dollar. In
these times of tight budgets there is little advantage to a university to load an
extra dollar onto indirect costs when it can only recover 20 cents. In fact, the
universities have a clear incentive is to reduce indirect costs wherever possible,

Cost Sharing While private sources may not be willing to pay the full cost of a
program, they do not add to the cost by requiring that records be kept to attest
to the fact that the university is sharing in the cost. The government does
require the maintenance of such records to document a minimum level of cost-
sharing, generally about one per cent. Considering the fact that universities
themselves account for about 20 per cent of their total annual R & D expenditures,
the documentation of a one per cent sharing on the federal expenditures would
appear to be nothing more than a waste of time and effort which the research
establishment can ill afford.

NEW RELATIONSHIPS WITH INDUSTRY

Recent research advances made in the biological sciences in universities have had
an enormous impact on the university/industry interface. Industry suddenly found
the universities possessing a technology with significant potential for
application in ventures likely to be highly profitable in a relatively short space
of time. Meanwhile, industry itself had neither the know-how nor the trained
staff to exploit the opportunities presented. Some university faculty decided to
exploit the technology by forming their own companies, and some entered into joint
ventures with established companies. Some companies determined that what could
happen once could happen again and decided to prepare by finding faculty who might
be supported, and who might also train their own staff. As a result of these
developments, a series of new types of university/industry connections have been
forged. This paper will not attempt to produce an exhaustive list of such
arrangements ——- the list would be out of date before it was printed, things are
moving so fast--- but an attempt will be made to document the range of
relationships.

Some words of caution are in order. First, university/industry relationships haw
existed for many years, in field such as agriculture, mining, electronics,
computing, and health sciences. Second, although the kinds of arrangements to be
described are highly visible, only a limited number of schools are currently
involved. Third, most of the arrangements are characterized by the fact that
funds are given for the support of the work of identified individuals. Finally,
although the dollar amounts may seem, at first sight, to be high, they still
represent only a small percentage of the total university R & D expenditures.

Table II highlights some of the arrangements which universities have entered intoc
with industrial sponsors. This table does not include the centers and cooperativ
programs resulting from the support received from the NSF University/Industry
programs(q.v.).
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Table II

Recent University-Industry Major Agreements

Participants Year Amount Period Field Conditions of Interest
(millions) (years)

Harvard/Monsanto 1974 $23 12 Basic cell Monsanto receives patent
research re- rights.
lated to
tumors

MIT/Exxon 1980 $8 10 Combustion MIT holds patents, Exxon

receives royalty-free,
non-exclusive licenses.

Mass .General Hosp. 1981 $50-70 10 Molecular Hoechst gets exclusive,

(Harvard Hed.16 Biology world-wide licenses.

Hoechst A. G.

Harvard Med.School/1981 $6 5 Department Other sponsors may fund

E. I. du Pont de of Genetics projects in the dept.

Nemours du Pont gets licenses for

arising from work it has
supported.

Washington Univ./ 1981 $3.9 3 Hybridomas As cell-lines may not be

Mallinkrodt patentable, hybridomas

developed will be with-
held from Mallinkrodt’s
competitors.

Rockefeller Univ./ 1982 $4 5 Plant Mol- Monsanto gets patent

Monsanto ecular Bio. rights, but Rockefeller

has march-in rights if
patents not being devel-
oped in reasonable time.

Washington Univ./ 1982 $23.5 5 Proteins & Joint Washington/

Monsanto peptides Monsanto advisory
wvhich reg- group selects projects
ulate cell from proposals sub-
functions mitted by faculty-at-

large. Monsanto receives
option of exclusive
licenses.

Yale/Celanese 1982 $1.1 3 Structure & Celanese has option for
function of exclusive licenses.
enzymes and Budget includes $50,000
the genes per year for a "research
that direct opportunities fund."
their syn-
thesis.
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Of the companies set up with faculty participation perhaps the outstanding example
is Genentech, a company founded to explore the commercial possibilities of gene
splicing. Founded in 1976 as a partnership between two individuals, each of whom"
put up $500, when the company went public in October 1980 its market value at the
close of the first day of trading in the stock was $529 million. At that time it
did not even have a product on the market! This example, while not typical is
also not unique. The stakes are clearly high in biotechnology, and there are many
willing to take the risks.

Another instance of a new form of support is the Whitehead Institute for
Biomedical Research. In this instance the funds come from an individual donor,
but some of the problems raised would exist no matter what the funding source was,
and it is, therefore, appropriate for mention to be made here. Associated with
MIT, and headed by one of its faculty, the Whitehead Institute will have a staff
of about 200. Its senior research staff will have joint Whithead-MIT appointments,
and they will teach and direct graduate students, as well as doing Institute
research. The Institute will focus its attention on developmental biology,
pursuing basic research on the processes of cell fertilization, division, and
differentiation. The relationship has all the classical problems to face ——
conflict-of-interest for staff, outside influence over faculty appointments,
ownership and licensing of patents, and the effect on faculty morale in general
vhen a class of faculty appears to have "superstar" status. The academic world
will watch with critical interest how these difficulties are handled. If an
acceptable model is found, others may want to follow suit -—— if they can find a
donor willing to put up something approaching the $125 million Whitehead promised!

At Stanford University another experiment in university-industry interaction is
taking shape. That is the establishment of the Center for Integrated Systems. Th
construction of a building to house the Center is being funded by 17 microelec-
tronic firms who are putting up $12 million. A unique part of this arrangement is
that the sponsoring companies will be permitted to have members of their own staff
on site full-time. Thus, the companies will have access to graduate students and
the latest faculty research. It will be interesting to see how the collaborative
effort works when it involves competitors.

A somevhat more neutral cooperation among companies in one industry is represented
by the Council for Chemical Research. The Council was incorporated in December
1980 with the expressed purpose of improving the "...common purpose and bond
between the industries and research universities."” The Council has both academic
and industrial members. It is mentioned here because one of its functions is to
"...promote and support new, significant and continuing sources of funding for
research universities in order to enhance basic research....in the chemical
sciences and engineering." One of the funding mechanisms initiated is a voluntar
contribution formula for industry based on the numbers of BS/MS and PhD chemists
and chemical engineers employed. Universities, in turn, will receive grants base
on the number of like graduates in like fields.

Both universities and industry are sharpening their focus on the part that each
can play in enhancing their interaction for mutual benefit. Now, more than at an
other time, experiments are being conducted aimed at devising new mechanisms for
these relationships, mechanisms that try to take into account the unique qualitie
that each partner can bring to the relationship.

At the same time, it should be recognized that both the federal and local

governments can benefit from enhanced industry/university relationships. This
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fact has not been lost on the federal government. Through the National Science
Foundation, Industry/University Cooperative Research Program, established in 1978,
the government has sought to encourage collaborations between university and indus-
trial researchers. The university cost of the collaborative projects has been
borne mainly through grants from NSF, while industry received the "encoragement" of
grants which covered up to 50 percent of its costs. It is noteworthy that these
arrangements pre-dated the interest stirred up by the biotechnology advances.
Under the same general program NSF has also established specialized research
centers involving industry. The centers cover such diverse fields as polymer
processing, robotics, welding sciences, and computer-aided graphics. The total
annual NSF support for these Programs has been around $5 million.

The Economic Recovery Tax Act of 1981 (Public Law 97-34) includes certain tax
incentives to promote increased industrial R & D expenditures. While the main
features would seem to favor the work being dome in-house (only 65% of
contracted-out costs qualify toward the expense level), there is a generous
charitable deduction allowed for the donation of new equipment to universities.

At the state level, actions in North Carolina, Oregon, and California, among
others, have demonstrated that legislators understand that science and technology
are crucial to the economic well-being of their regioms.

SUMMARY

An attempt has been made to detail the types of relationships which exist among
universities, as grantees, on the one hand, and industry, foundations, and
voluntary organizations, as grantors, on the other hand. The reasons for these
relationships and how they come into being have been explored. The levels of
funding have been given, and the ways in which funds are solicited and awarded
have been described. Attention has been drawn to the rules and regulations which
govern the use of funds once awarded, and the difficulties which may be
encountered in safeguarding the interests of all parties. These relationships
have been contrasted with the relationship which exists between universities and
the federal government. Finally, some of the newest industry-university
arrangemnents have been described.

Perhaps one final word of caution is in order. The paper has dealt primarily with
the funding of specific, relatively well-defined research projects. The new
industrial relationships may be providing broader forms of support, and the federal
government has supported centers within universities for many years. While the
federal centers represent a small fraction of the total R & D support, and many of
the usual expenditure restrictions still apply they, nevertheless, do often allow
considerable flexibility in the work scope of the center, and could serve as a
model for alternate funding mechanisms.

In the main body of this paper the author has tried to provide factual material,
any biases which have crept in by his choice of material to present are
unintended. What follows are purely personal opinions and the reader who chooses
to continue should be guided by this warning!
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SOME_THOUGHTS AND AFTERTHOUGHTS

Universities were founded as centers for teaching and the advancement of
knowledge. Research is their lifeblood and contributes substantially to creating
the intellectual atmosphere of the campus. However, particularly in the physical
and biological sciences, and engineering, the cost of conducting most kinds of
research has grown far beyond the abilities of universities to provide the
necessary monies from their own resources. The experience of World War II, which
introduced government to large-scale expenditures in support of scientific R & D,
led to the government becoming the senior patron of university research. The
universities were ready to accept the largess and grew to accommodate the
generosity of the government. In fact, over the years, the universities grew to
the point that now most of the large research universities would face serious
financial problems were government support of research to terminate or be
drastically reduced.

Non-federal support of scientific R & D has remained as a more or less constant
fraction of the total university R & D expenditure and, despite government effort
to encourage increases, the level will hardly change significantly. Private
foundations are mainly funded with "0ld" money and the size of their endowments i
fairly stable. As of the end of 1979 the Foundation Center had data on the dates
of the establishment of 3,323 foundations. Of these, over 92 percent had been
founded before 1970 and almost 95 percent of those with assets over $100 million
vere founded before 1960. With inflation continually erroding the earning power
of their assets, it is unrealistic to look to foundations for increased R & D
support, unless they either alter their interests to give a larger fractiomn of
their grants for this purpose, or they disburse their endowments. To increase
current giving by utilizing principal would be foolhardy and contrary to the long
term interests of both the foundations and their grantees.

While industry might in its own self-interest provide some increase in the amount
it spends "purchasing" R & D from universities, a 100 percent increase in indus-
trial support would barely cover a 10 percent cut in federal support. If only
basic research is considered the picture is more bleak. It would take a 200
percent increase in the level of industrial support to cover a 10 percent decreas
in federal support. Clearly, then, the support of university research —— particu
larly of basic research -- will continue to be a government function.

At this point a slight digression is in order to offer strong support for the
recent plea made by Allen Bromley, who was President of the American Association
for the Advancement of Science at the time, a plea that funding level for researc
be separated from those for development. The manner in which development
overshadows reseach and even how applied research overshadows basic research can
be noted from the following tables, which use estimated data for 1981:

Table III
Type of Expenditure Percent of Total

All1 R & D 100
All research 34.8
Basic research 12.7
Applied research 22.1
Development 65.2
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Table IV
Distribution of University R & D Expenditures
(dollars in millions)

Total Spent by Universities Universities as
percent of total
Al1 R &D 69,065 6,300 9.1
All Research 24,062 5,975 24.8
Basic Research 8,772 4,300 49.0
Applied Research 15,290 1,675 11.0
Development 45,003 325 0.7

In fact, although the dividing line is a fuzzy onme, it is clear from the tables
that the interest of the universitites is best served not only by separating
research from development, but also by separating basic research from applied
research.

Recognizing that the support of university research is primarily a function of the
government leads to the question "how healthy is the relationship?" Of course,
that is the fundamental question being investigated by the Academy. It is a
question that is continually being studied from a variety of viewpoints. However,
each examination appears to start with the assumption that the basic relatiomship
is valid, and recommendations are for slight adjustments or minor changes. This
attitude may be correct, perhaps those doing the studies have examined and
rejected more radical changes, perhaps they have recognized the political problems
inherent in sweeping changes of the ways in which universities do business with
the government. One might question whether it may not be time to ask the
question, "If the government is going to invest some $4 billion dollars a year in
university research how can these funds best be used?" Clearly, there are some
funds which have to be spent to achieve the missions of agencies or specific
congressional mandates. However, apart from these funds, there are considerable
sums available with some flexibility as to how they are to be used. Considering
what is at stake, the scientific community appears to have minimal input into the
distribution of funds among fields or among agencies. Budgets seem to grow at
more or less the pace necessary to maintain the status quo. Perhaps the workings
of the High Energy Physics Advisory Panel of the Department of Energy would serve
as a good example of a mechanism which would permit more input by scientists.
Possibly some amount of each agencies budget could be set aside for block grants
to universities to be used for the support of research, with the size of such
grants based on past performance. These grants could be made to departments
within an institution, or made to an institution for support of work in a
particular field -— a form of revenue sharing.

One of the problems which we currently face is how to encourage the best of our
college graduates to undertake academic careers in basic scinces. Maybe it is
time to admit that while everyone must be afforded equal opportunities to
participate in the system, at a certain point consideration of the quality of
performance becomes overriding. Of course quality is what peer review is all
about. However, as funds become tight, and as the desire to continue to support
current awardees remains strong, the amounts available for new investigators
diminish. Grantsmanship dictates that investigators play safe, and propose
research that reviewers will accept as feasible, and innovation and creativity are
sacrificed. Perhaps certain universities, or departments, could be selected as
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the leaders in a field, and anyone receiving an appointment as an assistant
professor at those institutions would automatically receive a starter research
grant without having to submit a research protocol for peer review. After all, tl
selection process for tenure-track assistant professorships at quality research
universitites is itself a peer review process. To avoid universities making
appointments because they know such awards would be forthcoming, they could eithe
be matching grants, or they could prohibit the use of the funds for academic year
salaries. At the end of a given time, the use to which the funds have been put
would be evaluated by a peer review group. If the research performed is deemed
vorthy, a further grant would be made. This system would put the funding mechaniis
on the basis of actual achievements, rather than on the promise of something whict
may or may not come to pass. It would be an investment in quality principal
investigators, rather than specific research proposals. The selection process f¢
faculty at quality research universities is a peer review system, particularly
vhere such process is to a tenure-track position.

For the current funding mode, peer review is certainly the best available mechanis
for awarding the available research dollars. Nevertheless, the system has at leas
one major flaw, the amount of time and effort expended by applicants and reviewers
on those applications which are not funded. This non-productive time is multiplie
vhen the same application is submitted to several potential sponsors. If the peer
review system is truly independent of the reviewers, then perhaps the results fros
one review of one application could be used by several agencies and spomnsors to
make their own evaluations, and rank order the application among those that
particular source has received. If this kind of multi-purpose review is not con-
sidered appropriate, are we admitting to playing a form of Russian roulette with
the peer review process?

Previously there has been allusion to the fact that many principal investigators
have research programs for which the total support cannot be garmered from one
source. Particularly in the case of the federal government, the division of
support means an administrative burden in apportioning costs among those providing
the support. It is frustrating to have an auditor question the purchase of animal
feed because there weren’t any animals charged to the grant. When it is explaine
that the project is partially supported by another source, then strict
apportionment of costs is demanded. Recognition of such circumstances should be
the rule for research accounting, and allowable direct costs should not have to b
apportioned.

One of the continuing problems with university fiscal accounting has been the
charges for the effort expended on sponsored research by faculty, including the
effort expended on the administration of research, which may be charged to the
indirect cost category "Indirect Departmental Expense." Again, it is suggested
that the option of using some form of standard charge be offered. It would not
seem unreasonable to suggest that a faculty member must devote a certain amount o
effort to a project in order to be considered its principal investigator. In fact
requiring this would eliminate the practice of senior investigators lending their
names and reputations to applications which are, in fact, the applications of
their junior colleagues. Having established a percentage figure for the effort,
the universities could apply for and receive the standard percentage of the inves
tigator’s salary for each grant on which he or she is accepted as the principal
investigator, without keeping any records other than an annual certification that
at least that amount of time was expended on the project. In addition, for any
grant on which a person is the principal investigator, the universities should be
allowved to charge a standard percentage of the faculty member”s time to the
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appropriate indirect cost category. Presumably, these percentages could be set so
that, on the average, universities would recover about the same percentage of such
salaries as they do now. If the universities would "discount" this figure some-
what to allow for the reduction in accounting costs, then the government agencies,
by showing a cost saving, might have some encouragement to agree to experiment
with the proposal. As a fall-out, disharmony which now is created among faculty
and their administrations by program officers encouraging faculty to reduce the
amount of their released time would be eliminated. The problem of state univer-
sities having to recover for all released time might be overcome if they accept
the averaging concept. Even so, the experiment should allow for universities to
select the standard charge option, or to continue to maintain the records neces-
sary to document the expenditure of the effort.

The foregoing are a few ideas arising from personal observations over a dozen or
80 years in university research administration. No doubt some of them are flawed
but, if they encorage readers to take a fresh look at some long-standing problems,
then some useful purpose will have been served.

23

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19493

Who Gives Best?: An Exam'w

ation of the Grant and Contract Policies of Industry, Foundations, and Voluntary Org

Guide for Co

http://www.nap.edLF/EQEBFog.piﬁ??f@é'd}@fﬂglgmracts and Grants for Research.
by Reagan Scurlock. ‘

Published by the National Associa

Reproduced by permission.

izations, and a Comparison

W

ffeges and Universities

jth Federal Government Pre

tion of College & University Business Officers, Washington D.C. (1975)

Mile te Clese Ot
Ty &f Quante thyitithy LosNullss Awred Cout [Porn | tadhon Gaulpmsal Perent Bighie HeCout [ rttimden|  Sequisaments
Porrerihed 1 1 Yheelng  [lrhed Corr ter Moy Qraat Mo
i Apphistian | Deodlinn “ls -4 Roqulerd | wle Alewsd On Renuert | Tosmatorsed
= 1orm 2 i
s E] - =1 .
s| el 3 [38fed38 H1EMES! 3] y 3 i1l
i H ; z “l' | ver | Mo | var | Ma t. “i¥] 3 §] Y| we You | ve j i j Yes | Mo | Yoo | tin 2 4 H
2 r 33
- - ;‘ E }5 4 § T -k _! ; in & 3 E: -
< 34
— arTs=jprTeT sy e ey vt ] vt | e e e gese o e - - - - o4 IR T — — —— e a dEk i A — e b AL A= =
ARBONE LARORATONNS x x x x X x I’:‘: v v " M a x ]l » x
"N b o NSl < L et §= nw | o
AMIEICAR CANCIR SOCIETY x x ] x ® " =4 ey IR v x 10¢ ] x X L] x L x
AMITICAN CHIMICAL SOCHTY 1 2 1300
PLIBOLTUM RESTASCIE UMD E Ay X B B Y Col i 9 K L X ot I
ArALBICAN GIARLLLS AVSMOCIATION x 2 x M 3% Uy x AN x ] » x x
SHAG i i sosn TR ) e it TR B 0% T
AMIRICAN HEART ASSOCIATION » x x L X P " v x ° | ‘5 x x x % x
T ——— o=y I Lk o~ ek T e (D i (TES sy S
AMTEICAM 1UIG ASSOCIATION % P le s x| ox 1 GRAT AN o R B b 5 N P ) S B
xes < i L ) = Teyey _-IO"% ¥
BAALE AN LOIRLIY PONMDATION ® = x " " a o Ll " 100 ~ x x L - L 1]
AMIRIC At VPOLOGIC AL 3OCITTY L X n (LN 158 LA T ~a ] | x * » ﬁ
ARTURITIS FOUNNATION X " " ] ’: v |'» * ";: * x ® x x X =
} — —_— -] — - ——— — — - rl
COMMOPIAL AL TR FIIMD ] x x x | 'm I x AN N x x x g
TOUNKC i 0N 1IGAI TOUCATION 108 Sl A e |1 | x x | x x -
[ FEOILSIONAL ELSEORSIANITY b " " % Juma ] N P | B =
=~ 24 =Pl teelb vl o ‘
DAMON BUIYOH CAMCIE RIS ARCH TIMD x x x 3:: ’;”' B ;; x ::C v % x x « | x x >
CAMNLE AND HIPBY QE(YIUS FQUMNDATION w " ) w ;: 0E Ve | Ty ] x X Ll
— S W8 - —t5 PR NI S F—
LASIIR STAL Bt47anCrt FOUHDALIDN ] x ] ¥ :: LN e ‘l‘“]' x aN I':;: x x » x » X L]
LPIEPSY TOMNDANON OF AMIICA x x x N * FET ';‘ ™ ¥ | wo x x X x x
== === SFE i et B (RU k! i — S o [
120 ThipCATION TOUND AN L | ] n L] T Vrmn o n A " L}
e - S LS — Misoe teas S| DN PE—
NIGHT 1OR $I6IT, InC x x| x| x x| x n k! [ "": * x x x B x| =
= I — a1 e === =55 T e AL SO
3 1015% x * L] x x
FORD FOUMDANION ¥ x x x . * x " - _ :- a 10c. *
i Tox " x " X "
AMHIA FURLER TUND ¥ x ¥ ® 3180 m |ty " AN x
g | = T if mw 1Tl ¥To L) T i 4‘ ——
Wil CRANT TOUNDATION, 1N " L = L] ‘hn ® v - ¥ x X
e | = w | | | T | e
NN A HARIIORD POUNDATION ] " " I B x| we | L) 3A | ioc x L x x N X
1ML ROBIRT WOOD SOHNSON FOUNDATION x x X " . v v N am | N x x ] "
ELNOGG TOUNDANIOMN x x n L L x x = x
= 1T Va et 0%
LALOE 1OUNDA TION x B ¥ 113 :‘ ey * 4 ma._10C . I - TR -
JOMP AND BARY MARKLE TOUMDATION x . * x x x x 0 N ¥ " » X o e
MUBANE ZATMORIAL | OUMDATION x L - u 1%

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19493

Apingp ey = )
(| E—— == = —nm—getyy - g
siusmepy mrwipadeg — yg . Apanenp - o
[Panay qwey ~ wi olssay ~ g
— 4iyevey = On arneley ~ M
dyrsvey — Ny A~ A
x % x ] ¥ X x N N x are| x [} X [y ! HONYIDOAEY Iniewy) sliinvia
201 wigl e | w08 1Y) HOUVONADI NOIIVING] uny
x x X x X X
%S 2 i owpl I't | GOl 11K & s % & £ HIBY)ISIEm ASiva Ivadtel) Qittren
] x L} X x x x NY [3 vAC | 0wy R A L] X ® x NOHYONNOE 810NV
FoRl Sar B T A T S = e
» b | n x x %1 N x 1 1 e =l ® X L A ] L X NOUYONDOE NvOIS 4 Qlally
Sot | i e e
¥ ] x x x wel | e L M ey _.." x x x X X dad oranan
X x | x x x x 2l [ x el 1 L. x X x x x x
xS i 00t x HOHVONNO! ¥9vs 15Ny
3 X L A 1 x X X A x K x x 3 L] NOU YOO ) B iela 30
W ES I x X X ol (B e | a0 sl x | x| x| x X AIOS VD010
%0t | NYIBINY §O Ul Wev il
x | x x x 2 x x oy ol .y 1 1 x H] x a | w | n x
-y s e sl HON Y BO480) 10evISie
300 1~ ... ot = b =1 1G
a ]l x| x " x oy ..._ ] ase Hae x x | x| x| x] x NINNOD NOII Y INO4
e e LS MR Sy, PN NN
w -
X L ] n x x 2 x X x» e L LS L L NOUYONNOL B304 STwvrl
- ¥) vl | Tow |y e 1)
x ] A x x o . 1 ] i | ¥ [oen W x x X X x HOH W00 NOHINN
a1 T DT L (A b 7 Y (=i =
x b ) x X X N n %0t o A It e $1¢ X x x ] L ALNJOS BSORIIDS 1w IO YN
301 it X001 101 i
X x x X X K xoi | ¥§ » LTS Exve Tty A3h " x NOUVONNUL IV YN
o 201 0 e
< X x » x X %01 LN Y] Bt i il X X L3 UIHNDD Amiwl IvHLII YN
= T e ot | |icar
| x X X x x n ay |oewe X viiRIwyY 10
A e oy vy ) . o NOHVIDOSEY ANJORISAD BY I JSiw
g x X " X ] ) A x NOHWUNNOI 110w
a —_ E — ] ———}—
d
g X x 3 N N b L] X X x HOUVONNOT WIBOWIW Miviiw
"¢ eI S I A ——— _ _ —_—_ e === e e e/ == === e
[« 8
E gy
[« % - irf myl L) -
& > » A ] L a. - cM » m 5 8 ? 4 M* 2 w. o -
w w ﬂ ot | rea oy | 10 m 1 on | vy on | 1y m 2 “ » m.& on | sen | oy | vey < 5] 3 1 m
g t w IR 913 JAES M ! § Hi m } 3
z wil &
prossprunsy | ankeg up proeyy o prrabey M w Ty | weneinudy
sgiwneg bogy pruage g o) pourg|  Supiens e e
s qabey vengemen) 1y | weyey v 1swdjan r Y
e 223 UG veieg ATk ' Pocpey  1hdeg] B premy . vopsigddy Aty sunig §e Bediy

Who Gives Best?: An Examination of the Grant and Contract Policies of Industry, Foundations, and Voluntary Organizations, and a Comparison With Fede

http://lwww.nap-e:

Copyright © National Acﬂﬁemy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19493

Who Gives Best?: An Examination of the Grant and Contract Policies of Industry, Foundations, and Voluntary Organizations, and a Comparison With
http://www.nap.edu/catalog.php?record_id=19493

REVERENCES

1. The Foundation Directory, 8th Edition, (The Foundation Center, New York,
1981), p.xiv

2. Pharmaceutical Mamufacturers Association, Annual Report (1981)

3. Calculated from data in NSF 81-311, "national patterms of science and
technology resources 1981"

4. Office of Management and Budget, Circular No. A-2]1, "Principles for
Determining Costs Applicable to Grants, Contracts, and Other Agreements vwith
Educational Institutions” (Revised 1979)

5. United States Genmeral Accounting Office, "Major Science and Techmology
Issues™, Report PAD-81-35, (Janvary, 1981)

6. Office of Management and Budget, "Catalog of Federal Domestic Assistance”.
Published anmually, and available from the Superintendent of Documents.

7. Department of Commerce, "Commerce Business Daily”. Published daily, Monday
through Friday, except holidays.

8. Calvin B. Baldwin, Jr., National Institutes of Health, Private Communication

9. National Commission on Research, "Review Processes: Assessing the Quality of
Research Proposals,” (National Commission on Research, Washingtom, D.C., 19§

10. For more information see B. J. Culliton, Science, 216, 1200(1982)

26

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19493

Who Gives Best?: An Examination of the Grant and Contract Policies of Industry, Foundations, and V
http://www.nap.edu/catalog.php?record_id=19493

BIBLIOGRAPHY

The following is by no means an exhaustive bibliography of the subject matter of
this paper; it represents sources consulted by the author.

Derek Bok, "President”s Report: Business and the Academy," Harvard Magazine, 23
(May/June 1981)

D. Allan Bromley, "The Other Frontiers of Science," Science, 215, 1035 (1982)
Commission on Private Philanthropy and Public Needs, '"Giving in America, Toward a
Stronger Voluntary Sector," (Washingtom, D. C., 1975)

Council for Financial Aid to Education, "Voluntary Support of Education 1979-80,"
(New York, 1981)

Barbara J. Culliton, "The Academic-Industrial Complex," Science, 216, 960 (1982)
Edward E. David, Jr., "Industrial Research in America: Challenge of a new
Synthesis," Science, 209, 133 (1980)

David F. Freeman, "The Handbook on Private Foundations," (Seven Locks Press,
Washington, D. C., 1981)

H. 8. Gutowsky, "Federal Funding of Basic Research: The Red Tape Mill," Science,
212, 636 (1981)

Howard Hillman, "The Art of Winning Government Grants," (The Vanguard Press, New
York, 1977)

, "The Art of Winning Corporate Grants,”" (The Vanguard Press, New

York, 1980) -
and Karin Abarbanel, "The Art of Winning Foundation Grants," (The
Vanguard Press, New York, 1975)

Ronald M. Konkel, "Encouraging Industry-University Cooperative Research: An
Assessment of the Federal Government Role," A report prepared for the National
Bureau of Standards Planning Office (March 1981)

Wil Lepkowski, "Academic values tested by MIT s new center," Chemical and
Engineering News, 7 (March 5, 1982)

National Commission on Research, "Industry and the Universities: Developing
Cooperative Research Relationships in the National Interest,” (National Commission
on Research, Washington, D. C., 1980)

National Science Board, "Science Indicators-1980," Report No. NSB-81-1,
(Washington, D. C., 1981)

Dorothy Nelkin, "Intellectual Property: The Control of Scientific Informatiom,"
Science, 216, 704 (1982)

Office of Management & Budget, Circular No. A-110, "Grants and Agreements with
Institutions of Higher Education, Hospitals, and Other Nonprofit Organizations.
Uniform Administrative Requirements," (1976)

Pajaro Dunes Conference, Statement, (March 1982)

Roderic B. Park, "Pragmatic Implications of Greater Industrial Involvement in
University Research," Paper presented at National Meeting of American Chemical
Society, Las Vegas (March 1982)

Michael Vermeulen, "Harvard Passes the Buck. The DNA Affair," TWA Ambassador
Magazine, 41 (January 1982)

Warren Weaver, "U. S. Philanthropic Foundations," (Harper & Row, New York, 1967)

The author is grateful to his many colleagues in the grantor and grantee
communities who freely exchanged with him their information and ideas. The
promise of anonymity which secured such open discussion is hereby honored.

27

Copyright © National Academy of Sciences. All rights reserved.

y |


http://www.nap.edu/catalog.php?record_id=19493

Who Gives Best?: An Examination of the Grant and Contract Policies of Industry, Foundations, and Voluntary Organizations, and a Comparison With Fede
http://lwww.nap.edu/catalog.php?record_id=19493

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19493

Who Gives Best?: An Examination of the Grant and Contract Policies of Industry, Foundations, and Voluntary Organizations, and a Comparison With Fede
http://lwww.nap.edu/catalog.php?record_id=19493

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19493

Who Gives Best?: An Examination of the Grant and Contract Policies of Industry, Foundations, and Voluntary Organizations, and a ComparisonWith Fede
http://www.nap.edu/catalog.php?record_id=19493

—_— Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19493

	Front Matter
	INTRODUCTION
	THE NATURE OF THE RELATIONSHIPS
	EXPECTATIONS OF THE PARTIES
	TERMS AND CONDITIONS
	COMPARISONS WITH THE FEDERAL PROCESS
	NEW RELATIONSHIPS WITH INDUSTRY
	SUMMARY
	SOME THOUGHTS AND AFTERTHOUGHTS
	APPENDIX A
	REFERENCES
	BIBLIOGRAPHY

