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Every res traint and requirement or iginates in 
somebody's demand for it . 

Herbert Kaufman ·�ed Tape,  its  
Origins , Uaea , and Abuses" (The 
Brookings Inst itut ion,  
W a s h ing ton , D .C . , 1 97 7 ) , p . 2 9 .  

IBTB.ODUCTIOB 

This paper w1ll  examine the exist ing re lat ionships among universitie s ,  private 
foundat ions and voluntary organizat ions , as they re late to the provis ion of f inan
cial support for research and deve lopment in the science s.  Primary emphasis  will  
be  given to  support for basic research. Firs t ,  the nature of the relat ionships 
vill be reviewed; then the expectations of the parties; then the terms and condi
tions pertaining to the use of the funds;  then the report ing requirement s; 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 baaed on his experiences, rein
forced with conversat ions with other individuals know ledgeable of prevailing 
circumstances.  Where pos s ib le ,  reference will be made to pub lished sources. 

Both industry and foundations provide funds to universi t ies  in what might be 
termed a "philanthrop ic" mode . That is , they provide funds which are somewhat 
unrestricted as to their use and , in fact , at the discretion of the inst itution 
they may end up being used for the support of sc ient ific research. This paper 
vil l ,  however , restrict itse lf to support which is akin to that obtained in the 
fora of grants or contracts from the federal government for the funding of speci
fic  research and deve lopment endeavors . 

For the purpose of c larity , the fo l lowing def initions w i l l  be used for this paper: 

-&aiyer•ity" A not-for-profit  ins titut ion of higher education which grants de
gree• and whose faculty are encouraged to conduct orig inal research. 

•Aaeney• A branch of the federal government which awards grants or contract s for 
the conduct of research and deve lopment . 

•spoa•or• Any non-government organizat ion which awards grants or contracts for 
the conduct of research and development. When used , "sponsor" will  inc lude , 
foundat ions , vo luntary agencies ,  and industry. 

�oaa4atioa• A not-for-prof it ent ity established aa a mechanism for making grant• 
for scientific , educat ional ,  re ligious , or charitab le purpose s .  The donor(a )  may 
sugges t  the aeneral areas in which the funds are to be di sbursed ; the trustees , 
directors , or their equivalents have the final responsibility for actual grant 
approval. Foundat ions frequent ly have specific purposes which are either dictated 
by the terms of their creat ion, or which are determined from time to time by their 
governing bodies. Among their grant s are tho se for assistance to univers ities  to 
support of work which advances the purposes  of the foundat ion. 

-rolaatar, �aaaiaatioaa" Those organizations which collect funds from the aen
eral pub lic for the support of the organization's mission. The funding of 
research in universit ies , in the f ield of the organizat ion's interes t ,  is  gener
al ly considered aa one mission. 

"Award" The transfer of tunda for the supPort of re•earch and deve lopment, by 
grant , contract, or other formal mechanism. 

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

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

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


TilE RATJJU OF TBE IELATIOBSHIPS 

PriYate fomulatioaa. 
In 1 978  the Internal Revenue Service est imated that there were 28 , 000 ent i t ies  
registered to operate as  private , grant-making foundations . Foundat ions come in a 
variety of types and s1zes .  In 197 9 , the las t  year for which dat� is  available , 
the Foundat ion Center reported data on 3 , 363 of these foundat ions . Of that 
group , only 1.7 percent had as sets over $100 million and over 70 percent had 
assets  under $5 mi llion. The foundat ions not inc luded in the data are undoubtedly 
almost  all likely to be in the under $5 million category , and probably not very 
active in making grant s for sc ientific a & D. There are four basic types of 
foundat ion: nat ional (e.g .  Ford , Rockefeller ,  MacArthur , Carnegie ) ,  spec ial 
interest  (e.g. Robert Woods Johnson [health], Joseph P. Kennedy [mental 
retardat ion]) , corporate (e.a. Exxon , Amoco ,  Al lstate,  Xerox , General Motors) , 
community (e.g.  the Community Trusts  of Hew York, Chicago , and Cleveland) .  

Analys is of  the avai lable data shows that universities  and co l leaes rece ived the 
largest  percentage of the grant do l lars of private foundat ions in 1 97 9 ,  about 36 
percent of the total. There is c lear ly a symb iotic relat ionship between universi
ties and foundations . This relat ionship should result in funding mechanisms which 
allow both parties to carry out the ir ind ividual mis s ions in a mutually supportive 
manner . 

The interests  of vo luntary oraanizat ions tend to be "disease" or "oraan" specific, 
such as the American Cancer Soc iety or the Amer ican Heart Assoc iation. The volun
tary agencies co llect tunds from the pub lic pr imarily to advance the treataent ud 
cure of d iseases.  In order to fulf ill this part of their missions , the aaenciea 
sponsor bas ic research, usual ly in univers i t ie s  and their as soc iated hospitals. 
Because the univers ities  are , therefore,  he lp ing the aaenc ies to carry out agency 
funct1ons , both parties have an incentive to facilitate the transfer of funds to 
the ins titut ions . 

lllduatry. 
Industrial support for sc ient ific research in univers i t ies  may , for convenience, 
be considered as that provided for the purchase of a specif ic expertise or ser
vice. However ,  the motives of industry in support ing university research are 
genera lly quite different from those of government agenc ies and other sponsors in 
the areas we have circumscr ibed for this study. Often ,  someone within the cor
porat ion has ident if ied the need for a specific proj ect to be done. The f irst 
step may be a determinat ion as to whether the proj ect could be done in-house, or 
whether it should be done outs ide. Sometime s ,  there is  no choice avai lable 
because of a des ire for access  to a specif ic , unique piece of equipment , or accea1 
to a particular faculty aember , or because of a need to obtain unbiased data for 
licens ing procedures .  This  last need, part icularly in the later stages of drug 
testing, involves access to a patient populat ion. Because of the s ize of popu
lat ion needed , because of the nature of the protocols , and because of the value of 
havina doctors who are trained in aaking observat ions , drug companies rely heavily 
on teaching hospitals for these studies. 

The nature of the univer sity-industry relationship , therefore , tends to be much 
more one of a buyer and a seller. Except where the university has a unique 
fac ility or 1ndividual , industry does not have the same mutuality  of interest in 
reaching agreement on terms and condit ions for providing funds. While all of the 
sponsors can negot iate by suggest ing they will take their work elsewhere , industr] 
is  the only one that can,  in many cases , "threaten" to do the pro j ect  itself if 
agreeaent is not reached. (In some isolated instances ,  the government can also � 
thi s ,  but nowhere near to the extent or as easily as industry can.) 
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The industry-univers ity relationship also shows cons iderable variation depending 
on the posit ions taken by different universities.  The se can range from aggres
aive ly aeekina to sell I. & D services to industry, to regarding any ties  with 
industry, other than when industry is operating in a philanthropic mode , with a 
aenae of uneas iness over the univers ity's abil ity to avoid compromis ing certain of 
ita basic principles.  

Even when not operatina in a philanthropic mode , industry wi l l  occas iona l ly 
support basic research in univers it ies when it recognizes that the research is of 
a nature that could lead to fundamental knowledae which would benef it it .  One 
interest ing example of such support is that offered by the Pharmaceutical Manufac
turers Associat ion Foundat ion (PKFA) .  Vo luntary contr ibutions are co llec�ed from 
member companies and the income is used to support research and training in areas 
vital to the industry as a

2
whole . Formed in 1965 ,  the PKFA awarded over $1. 1 

million in grants in 1981 . 

EXPECTATIONS OF TBE PARTIES 

LeYel of Support 
The maanitude of the support for scient ific I. & D in univers it ie s  from the var ious 
sectors is shown in the following table : 

Tab le I 

University Expenditures for l.esearch & Development - By Source3 

(Percentages ) 

Year 
1953 
1960 
1970  
1980 

Federal 
54 . 1  
62 . 7  
70 . 6  
67 . 7  

Indus try 
7 . 5 
6 . 2 
2 . 6  
3 . 9  

Univers ity 
28 . 2  
23 . 0  
19 . 7  
21 . 7  

Other 
10 . 2  

8 . 0  
7 . 1  
6 . 7  

The data for aovernment support is g iven to provide informat ion as to the relative 
amount s of support received from the var ious sources.  While the levels of support 
indicate that the foundat ion and industria l support may be relat ive ly smal l ,  those 
sources are , nevertheless , tremendous ly important. Various reasons can be put 
forward for the importance of these fund ing sources .  Perhaps the main advantage 
is the fact that they repre sent an alternative to the federal government . They 
may be the only funding source for certain programs , because work is propo sed in 
an area which is cons idered polit ica lly sens it ive , or because work is proposed in 
an area which is outside the areas of interest  of the federal aaenc ies. Often ,  
foundations are will ina to take chances on projects  which may or may not be 
successful ,  whereas federal agenc ies feel that they need "succeue s" to just ify 
future congressional appropriat ions . Another reason is that non-federal agenc ies 
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 identif ied , or even known, when 
the oriainal proposal was submitted. 

Ideatification of Spoaaora & !he Application Proceaa 
The processes whereby non-federal entities and universitie s  ident ify mutual 
interest s  and reach aareement on the provis ion of I. & D support to the univer
sit ies are many and varied , ranging from the formal so licitat ion of proposals open 
to all ,  to informal invitations involvina one-on-one act ion of representatives of 
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the part ies invo lved. General ly,  through program announcement s  or annual reporte1 
univers it ies  can ascertain the f ie lds �f interests  of sponsors. 

As has already been suggested , industrial support of specif ic R & D pro jects  is 
much more of a aarketp lace transaction. Because of a des ire not to d isc lose thei1 
"secreta", industrial sponsors generally do not aake pub lic disclosures of the 
f ields in which they are seeking to sponsor univers ity research. Whi le there aay 
be occas ions in which univera it itea br ing unso lic ited ideas to industry , baaed on 
a knowledge of the general areas in which the company has a pos ition, the aore 
usual course is for the initiat ive to come from the sponsor . One of the proble•• 
which exists  w ith the init iative coming froa the inst itut ion is lack of infor
mat ion as to who would be the appropr iate industrial contact person. Where fund• 
do come as a result of a univers ity init iat ive , there is  often an exist ing 
re lat ionship between the university and the industrial sponsor. This relat ionship 
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
s ity committee or even on ita  board of trustees.  

The more usual c ircumstance with industry is that it  has identif ied , perhaps 
through the l iterature , or a presentat ion at a profess ional meet ing ,  faculty wbo 
may be ab le and willing to undertake spec ific research of interest  to the company. 
Other sources of informat ion inc lude recruiters who vis it caapuaea , company repre· 
aentat ivea wbo vis it campuses seeking patent opportunit ies , or the reverse aide of 
the relationships c ited in.the previous paragraph. Occas ionally , patent aanage
ment f irma and the like act as ''brokers" in bringing together interested part iea. 
There is a pr ice that is paid for the secrecy. Industry has to rely on ita  
ability to ident ify the appropriate sources to do it a work , and sacrifices the 
opportunity to choose from among a var iety of opt ions which might be avai lable in 
an open competition. 

The fact that industry's prime concern is general ly in having a piece of work 
completed and , in this mode , it is  leas concerned about the interests of the 
univer s ity,  may create a problem. When cons idering the expec tat ions of the 
parties , it may be diff icult to identify the par t ie s  where the industrial grant 
for a spec ific piece of research results from an on-going consulting agreeaent 
between the sponsor and the invest igator . In general ,  the par t ies  are recognized 
as being the agency or sponsor on the one hand , and the univers ity on the other 
hand. When the par t ies  tend to becoae the individual faculty members and their 
industr ial counterpart s ,  an arrangement ari ses  which may create a signif icant 
potential for a real or perce ived conf lict between the invest igator's obligat ion• 
to the inat itut iton and those to the industria l  sponsor . The conf lict could rangt 
from the use of inst i tut ional resources without authorizat ion or reimbursement; 
the use of aateriala and services paid for by another sponsor ; the failure to  
recover funds to cover the inves tigator's time , perhaps because the invest igator 
already has a consult ing agreement with the sponsor which pays for his or her 
t iae ; or because the inves t igator has a f inanc ial interest in the company provi
ding the research support. Although these situations have existed for many yeare 
and have been hand led appropriate ly without elaborate rules and regulat ions , 
recent event s have caused many inst itutions to reexamine their pos i t ions . The 
leve l of concern is such that the State of California Fair Pol it ical Pract ices 
Coamiss ion has recent ly extended to faculty at the University of California rule• 
on conf l ict-of-interest which are s imi lar to tho se which govern other state 
officials. Any univers ity scient ist who expects  to receive research funds from a 
private company w ill have to disclose whether or not he or she has a f inancial 
interest in the firm. If the ind ividual does have auch an interest , an indepen
dent panel w ithin the univers ity will have to determine whether or not the fundi� 
can be accepted and , if it can be , under what c irumatances .  Elsewhere , the rece� 
res ignat ion of a tenure appointaent by a faculty member because. of the potent ial 
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for conf lict 1nvolving a relationship with a company in which the faculty member 
had an interest , aay only be the f irst  of such cases . 

The vo luntary organizations and the major foundat ions , which generally have 
profess ional administrative staff responsible for grants and contracts ,  tend to be 
more structured than industry in the ir processes. In part , the need for structure 
derives from the large voluae of applications which they tend to receive , and the 
fact that their review proces se s  may involve group meet ings ,  and hence schedu ling 
cons iderations. Bven if the sc ientific review process does not introduce 
scheduling quest ions , the fact that Boards of Trustees (or Directors )  have to 
approve awards , means that dead lines geared to their meet ing dates are inevitab le .  
Their applicat ion processes sometime s invo lve pre-app lication discussions or the 
subm ission of a abort letter of inquiry , e ither of which might result  in an 
invitat ion to submit a more complete application, or which might bring a polite 
but def inite indication of d i s interest !  Although so licited app lications tend to 
be the exception rather than the rule , some of the larger foundations and volun
tary agenc ies do take the lead in trying to inf luence the research which is  be ing 
done in certain areas , perhaps to open up a f ield which is not yet receiving 
federal support , or to try to mitigate the effects of sudden changes in federal 
programs . While so licited applicat ions for spec ific research may be more usual in 
social science and soc ial welfare programs , they are al so encountered occas ionally 
in engineering, and bio log ical and physical sciences a & D programs .  

!be �iew Proceaa 
When potential sponsors receive unso lic ited proposal s or mult iple applications in 
reaponae to ao lictat iona , dec i s ions have to be made as to which applications will  
be  funded. The moat common and tested mechanism is the use  of peer review,  
whereby experts in  the f ield evaluate the proposals and rank order them in  terms 
of sc ientific aerit .  For this process ,  the agency staff need not be experts in 
the f ields of the applications , but need only be fam i l iar enough with them to be 
ab le to ass ign thea to the appropr iate reviewers .  In such a ro le , the staff can 
certainly influence the outcome of reviews by cho ice of rev iewers , but they have a 
diminished inf luence on the f inal determination. The applicant can feel somewhat 
protected from arbitrary and capric ious act ion by the fact that the work will  be 
evaluated by peers .  When the fund/no-fund dec ision is bas ical ly in the banda of 
one program off icer , the app licant baa the advantage that only one person baa to 
be "sold" on the value ot the proposal , yet there is the disadvantage that one is 
relying on one person only and the app lication stands or falls on the action of 
one person who aay dis like an applicat ion for non-technical reasons. 

In industry , as baa already been noted , the dec is ion as to the exact nature of the 
work to be funded, and who will do it , is often made up front.  Perhaps made by an 
individual acient iat in the coapany, or by a group of sc ientists .  To the extent 
that peer review ot proposals takes place it is genera l ly by company staff , or by 
ind ividuals who have appointment s as consultant s to the company. 

TBRMS AND COHQITIONS 
Scope 
After a general introduction ,  some of the more important terms and condit ions 
which 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 wi l l  have 
been s ing le grant or contract clauses which may have caused more prob lema than 
tboae covered below , but the ones selected have been those moat often encountered 
aa caus ing difficult ies. 

The teras and condition• imposed by foundations were quite liberal pr ior to the 
paaaage of the 1 969 Tax Act. That Act impo sed on private foundations a need to be 
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eo.evhat .ore specific  in telling grantees bow to hand le the funds they were to 
receive. The nuaber of foundat ions , vo luntary organizat ions , and industrial 
concerns support ing univers ity a & D is  we ll  over one thousand , and the number of 
univers it ies receiving such support approaches one thousand , although one hundred 
major research univers i t ie s  may we ll  account for over 80 percent of the a & D 
support do llars received. Each grantor and grantee is  attemp t ing to nego t iate the 
terms and conditione moat favorab le to it self.  As a result there are innuaerab le 
different individual teras and cond it ione app licable to the funding of university 
a & D. The result s of a survey of the grant award and administrat ion policies, 
conducted in 1 97 8 ,  are inc luded in Appendix A. Whi le these results  are neither 
current nor comprehens ive , they do illustrate the wide range of pos it ions taken by 
sponsors . 

rr.-- of Publication 
From the institut ional point of view perhaps the moat  difficult question to be 
faced is  the one of freedom to pub lish. Except in t imes of war when the nat ional 
interest  vas to be protected ,  universit ies have j ealous ly guarded their r ight to 
d isc lose openly the results  of any and all  research done on their caapuaea.  After 
a l l ,  the main purposes  of universities  in society are to discover,  teach, and 
freely disseminate knowledge . De lays in disc losure of newly acquired know ledge 
to accommodate filing for patent protec t ion, or to coordinate the integration of 
results  of mult i-ins titutional s tud ies , have been accepted as long as there was a 
t ime certain after which the results  could be pub lished, whether or not the events 
for which the delay was requested had transpired. Acceptable de lays are generally 
of the order of weeks or , at the mo st , months .  The reaaining terms which w i l l  be 
d iscussed have all  resulted in compromises of one kind or another , but the basic 
tenet of treedom to publish 18 one that all inst itut ions appear to regard as 
invio late. A further problem regard ing publicat ion freedoa arises when faculty 
have access to proprietary data which they are not at liberty to d isc lo se to 
s tudent s or co l leagues , or to use in pub licat ions. Particularly in situat ions in 
which mater ials are used in research where the invest igator does not know the 
nature of the mater ial , or may not disclose the nature of the materia l ,  the 
freedom to publ ish may be ho llow , as few , if any , reputable journals would publiab 
a study "on compound XY-123" or invo lving a "c ircuit enc losed in a b lack box." 

Patent l.iahts 
The ques t ion as to who shou ld own the patent r ights to work done on campus when 
external funds support the research or deve lopment effort is not a new one , 
although the potent ial size of royalties  from b io techno logy seem to have brought 
the aatter to a sharper focus.  Bach inst itut ion deve lope it s own policy and 
dec ide s what it w ill and w i l l  not accept .  Some schools  are quite sophist icated 
and have in-bouse patent and licens ing staff . Others rely on patent manageaent 
companies and share with thea a port ion of the royalt ies and licens ing fees. 
Whi le the patent quest ion does not seem to be a major question with non-profit 
sponsors it is w1th industry. The arrangement s which are reached vary froa indua
try insisting on r ights to all  patent s ,  part icular ly if the company has a 
background pos it ion in the f ie ld ,  to arrangements in which the university ho lds 
the patent rights ,  but gives the sponsor the f irst r ight on a license which may be 
exc lusive or nonexc lu s ive. An interest ing recent arrangement is one where the 
sponsor has the r ights ,  but the univers ity has march-in right s if the sponsor doel 
not develop the patented items in a reasonab le time period. At least one volun
tary agency of  some s ize has a rather str ict patent po licy; grantees are expected 
to assign patent s to the agency,  with the inventor rece iving a nonexc lusive , 
irrevocable ,  royalty-free assignable license. 

6 
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Illdi.rect Coat• 
Perhaps the matter of indirect costa and whether or not they will be paid at the 
full rate is one that creates aost probleaa within the academy. (The "full rate" 
means the indirect coat rate neaotiated with the federal aovernment for use with 
awards made by its aaencies. The rate is neaotiated baagd on coat principles set 
forth in Office of Hanaaeaent and Budaet Circular A-21 . )  While faculty feel that 
in aatters relating to freedoa 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
tina funds that would otherwise ao to the support of their research. This is not 
the place to attempt to explain the intricacies of bow 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 costa, it is sharing froa its own funds the 
amount of the foregone indirect costa. Many faculty regard this as bookkeeping 
sleiaht-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 
which areas of the institution are receiving this "hidden" addition to their 
budgets. 

It is somewhat surpr1s1na that in some instances industrial sponsors have been 
known to question the need for institutions to recover their full costs when 
performina sponsored research. This posture may lie in the attitude that what 
industry is buying is essentially an agreed upon service for a fix•d price. While 
an institution is not generally expected to use ita 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 viah to spend to aet 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 aay be no problem. If the price, including full indirect 
cost recovery is too hiah, then the option may be to reduce the indirect coat or 
have the work taken to an institution which either has a lover rate or is willing 
to compromise. Institutions vary in their positions with respect to indirect cost 
recovery from industry, and the nature of the arranaements into which they will 
enter. Soae schools prefer to enter into aareements 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 coat 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 coat rate. 

While all organizations which sponsor research, and all avardeea, want to maximize 
the effectiveness of the limited funds they have available to thea, 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 
which 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 coats the university incurs by having their project on campus, but incremental 
costa are hard to deteraine. Who is to say which project required the hiring o f  
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 a & 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 hte 
(per cent of total coats) 

0 
10 or less 
20 Or less 
More than 20 

Percent Using hte 

42 
36 
20 

2 

In not1ng 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 coats. 

Work Scope aiUI Jadaet 
Here again the variety of options and experiences makes it difficult to offer any 
generalizations. Industry clearly has the moat 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 concerned about 
rebudgeting, once the ''bottoa 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 coats totally 
unallowable. Examples of some unallowable coste are: construction, building 
alteration and renovation, books and journals, academic year salaries for faculty, 
and indirect costa. Other typical constraints may be that up to 10 percent of any 
line itea may be rebudgeted, without prior approval, or that items such as fore� 
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. 

aeportiaa 
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
rangeaenta the submission of interim reports may be required, and subsequent funda 
may only be released after such reports have been submitted. Principal investiga
tors occasionally have difficulty in generating enough enthuaiaaa 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 alway� 
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 aoa 
evidence that financial reports are studied, as questions will be raised con
cerning expenditures which do not confora to the sponsor's policies. Also, 
sponsors may require that unspent funds be handled in a specific manner. In aoae 
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caaea the funds auat 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 1 969 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 •••• " 

A.dit Bxperieace 
While non-federal sponsors seem to have no published requirements relating to 
audit, some do "reserve the right to inspect the financial recorda relating to 
grant expenditures." Extended discussions with representatives of both grantor• 
and grantees reveal that on-site audits rarely occur. Two kinds of audit activity 
may be visible to the grantee. As already stated, audita 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 concensua appears to be that audita of university expenditures by sponsors are 
just not cost-beneficial. All institutions have annual audita 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 fxpenditures 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 aisused. Universities establish internal 
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 than to individual faculty members. 

Otller CoMiti.ou 
The two other conditions which have caused soae problema relate to ownership of 
equipaent 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 ia generally resolved by agreement that the 
title to the equipment rests with the institution, but that it ia expected that if 
the investigator ia permitted by the sponsor to transfer the award to another 
institution, then the equipment bought under that award may also be transferred. 
AD internal inatitutional problem often occurs when the faculty meaber changes 
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institution after the award period is over, and wishes to take along equipment . 
purchased under the award. Technically, the equipment does belong to the institu1 
tion, and there is no legal obligation to permit it to be taken. In practice, ' 

what 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 ita 
governing body. 

Certain grantors feel that universities by appointing faculty undertake the obli
gation to pay their academic year salaries. As baa 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 sponsor 
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 vas 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 coating more than a certain amount, restricting the use of 
consu ltants, 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 IRE FEDERAL PROCESS 

Scope 
Following the order used in the previous sections, the re lationships with non
federal sponsors wil l 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 a & D. The federal government baa a mandate to support and 
encourage the conduct of broad scientific and technological training and research 
to advance the interests of the �ountry as a whole. A recent report from the 
U. 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 a & D will continue to rest with the federal 
government. The differences of opinion relate to the size of the government ro le 

Non-government sponsors have no such broad mandate, each having ita own particul� 
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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Lnel of S.pport 
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. 

I4eatificatioa of Spouors 
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 announcemgnts 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. 

!be 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 app lication 
process are well-defined. There is little or no problem in ascertaining what to 
submit, to whom, and when. Many agencies have available app lication 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. 

!be a..i .. 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 NIB, 
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 littl\ 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 saall 
part to the willingness of reviewers to provide their services for a fee of $1 00 
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 tc 
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 rev�ew process provides an excellent overview for those desiring further 
information. 

Teraa aiUI CoiUiitiona 
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 bas 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 
p laces 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 iuued by the Office of Management and Budget which regulate all 
federal awards, then each separate agency will have its ovu policy and procedures 
manual, and, often, individual programs wi ll 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 fro• 
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 aasist administrators in 
keeping up to date. Besides the direct regulations, there are those which are tb 
result of legislation to achieve social goals, but which impinge on universities 
by virtue of their accepting federal fund• -- 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 one 
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 appropr iate 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 bas 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 Contro l 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 sc ientific a & 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 Bayb-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 a & 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 NIB 
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 

1 3  
C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

W h o  G i v e s  B e s t ? :   A n  E x a m i n a t i o n  o f  t h e  G r a n t  a n d  C o n t r a c t  P o l i c i e s  o f  I n d u s t r y ,  F o u n d a t i o n s ,  a n d  V o l u n t a r y  O r g a n i z a t i o n s ,  a n d  a  C o m p a r i s o n  W i t h  F e d e r a l  G o v e r n m e n t  P r a c t i c e s :  A  B a c k g r o u n d  P a p e r
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 4 9 3

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


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 cr iticized by 
Congress because indirect coste 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 coste are also inflated because of regulations 
pertaining to Social Security benefits, unemployment compeneation,and the raisiq 
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 coste, they also receive 
additional sums for independent R & D -- funds provided, ostensibly to allow 
companies to maintain their R & D capab ilities. 

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 pr ior 
approval, and in some instances they may not. Budget changes are a somewhat 
different matter. Government-vide 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 authortt] 
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 with in cost, or both. However, 
the frequency of reports required under some contracts suggest that the sponsori� 
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 tba 
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 actuall] 
costs which have been expended for the funded projects but for which the record 
keeping is technically 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 
re1ulting in per1onal benefit to investigators have been uncovered. While there 
may be cases where institution• have benefited from improper record keeping, the 
monies have not benefited employees or 1tockholders, they have been used for 
legitimate university a & D purposes. The argument could be made that it i1 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 
hal 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 
auditor•, 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 1tate auditor• or 
chartered accountants also conduct an audit for the government, there is 1ome 
apprehension as to the 1pecification 1 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 audit1, then the cost is likely to be much higher than the co1t 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 audit• 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, 
broaaht about by ao.eraaeat fia t ,  will cause further criticisms of the univer
sities for their "inflated" indirect cost rates ! 

In the matter of indirect colt 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 ane 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 
propo1al has been made for a reversion to the method whereby a standard indirect 
co1t rate is established for all universities. While this proposal has some 
attractive features, it does not take into account the substantial differences 
among universitie1. 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 re1earch 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. Perhap1, as with individual income taxes, some standard 
rates, which allow for the cited differences, could be developed and offered a1 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 
thole universities which choo1e to u1e 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 categor ies 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 u 
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 pos sible. 

Cost Sharing While private sources may not be wi lling to pay the full cost of a 
program, they do not add to the cost by requiring that records be kept to atteat 
to the fact that the university is sharing in the coat. The government does 
require the maintenance of such recorda to document a minimum level of coat
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 bad 
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 profitab le in a relatively short spae1 
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 joinl 
ventures with established companies. Some companies determined that what could 
happen once could happen again and decided to prepare by finding faculty who mighl 
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 o f  
relationships. 

Some words of caution are in order. First , university/industry relationships hav1 
existed for many years, in field such as agriculture, m ining, electronics, 
co•puting, 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 into 
with industrial sponsors. This table does not include the centers and cooperati� 
programs resu lting from the support received from the NSF University/ Industry 
programs (q. v. ) .  
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Tab le II  
Recent Univers ity-Industry Major Agreement s  

Part ic ipantl Year Amount Per iod 

Harvard/ Monsanto 1 974 

KIT/ElCton 1980 

Maaa .General Bosp . 1981 
(Harvard Ked · l6 
Boech1t A. G .  

Harvard Ked . Schoo l/ 1981 
E.  I .  du Pont de 
Nemours 

Washington Univ . /  1981  
Mall inkrodt 

Rockefeller Univ . /  1982 
Monsanto 

Wa1hington Univ . /  1 982 
Monsanto 

Yale/Celanese 1982 

(mi l l ions ) ( years ) 

$23 12  

$8 10 

$50-70 10  

$6  5 

$3 . 9  3 

$4 5 

$23 . 5  5 

$1 . 1 3 
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Fie ld Condit ions of Intere1t 

Bas ic ce l l  Kon1anto rece ive s patent 
research re- rights . 
lated to 
tumors 

Combus t ion 

Mo lecular 
Bio logy 

Department 
of Gene t ic•  

Bybridomas 

Plant Mo l
ecular Bio . 

Prote ins & 
pept ide a 
which reg
ulate ce l l  
funct ions 

Structure & 
funct ion of 
enzymes and 
the gene s 
that direct 
the ir syn
thes is . 

KIT ho lds patent 1 ,  Exxon 
rece ives royalty-free , 
non-exc lus ive licenses . 

Boechst gets exc lus ive , 
wor ld-wide licenses .  

Other spon1ors may fund 
proj ects  in the dept . 
du Pont gets l icen1ea for 
ar is ing from work it has 
supported . 

A1 ce l l-linea may not be 
patentab le , hybridomas 
deve loped will  be w ith
held from Mallinkrodt ' s  
compet itors . 

MOnsanto get s patent 
rights , but Rockefe l ler 
has march-in rights if  
patents not being deve l
oped in rea1onable t ime . 

Joint Wa1hington/ 
Monsanto advisory 
group se lect s pro j ects  
from proposal s  sub
mitted by facu lty-at
large . MOnsanto rece ive s 
opt ion of exc lusive 
licenses . 

Ce lanese ha1 opt ion for 
exc lus ive licenses .  
Budget inc ludes $50 , 000 
per year for a "research 
opportunities fund . "  
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Of the companies set up with faculty partic ipat ion perhap s  the out standing example ! 
is  Genentech ,  a company founded to exp lore the commerc ia l  pos s ib i l i t ies  of  gene 
sp licing. Founded in 1 97 6  as a partnership between two individuals , each of whoa 
put up $500 , when the company went pub lic in October 1980 its  market value at  the 
c lose of the f irst  day of trading in the stock was $529 m i l l ion. At that t ime it 
d id not even have a product on the marke t !  This examp le , whi le not typ ical i s  
also not unique . The stakes are c learly high in b iotechnology , and there are many 
wi l l ing to take the risks . 

Another instance of a new form of support is  the Whitehead Inst itute for 
Biomedical Research. In this instance the funds come from an individual donor , 
but some of the prob lems rai sed would exist  no matter what the funding source vas ,  
and it is , therefore , appropriate for ment ion to be made here. Associated with 
MIT , and headed by one of its  faculty,  the Whitehead Inst itute w i l l  have a staff 
of about 200. It s senior research staff will  have j o int Whithead-MIT appointments ,  
and they will teach and direct graduate students ,  as  we l l  as  do ing Institute 
research. The Inst i tute w i l l  focus its  attent ion on deve lopmental  b io logy, 
pursuing bas ic research on the proce s ses of ce l l  fert i l i zation, division, and 
different iat ion. The relat ionship has a l l  the c lass ical prob lems to face --

conf lict-of-interes t  for staf f ,  out s ide inf luence over faculty appointment s ,  
ownership and licens ing of patent s ,  and the effect on facu l ty morale in general 
when a c lass of faculty appears to have "superstar" status. The academic world 
w i l l  watch with crit ica l interest  how these difficult ies are hand led. If an 
acceptab le model  is  found , others may want to fo l low suit --- if  they can f ind a 
donor wil l ing to put up something approaching the $125  mi l l ion Whitehead pra.ised l 

At Stanford University another exper iment in university-industry interact ion is 
taking shape. That is the estab l ishment of the Center for Integrated Systems. Tb 
construct ion of a bui lding to house the Center is being funded by 17  microelec
tronic f irms who are put t ing up $1 2  m i l l ion. A unique part of this  arrangement is 
that the sponsoring companies w i l l  be permit ted to have members of their own staff 
on s ite  ful l-time . Thus , the companies w i l l  have acces s  to graduate s tudent s and 
the latest  faculty re sear ch. It wi l l  be interes t ing to see bow the co l laborative 
effort works when it invo lves compet itors. 

A somewhat more neutra l cooperat ion among companie s in one industry i s  represented 
by the Counci l  for Chemical Research. The Counci l  vas incorporated in December 
1 980 w ith the expressed purpose of improving the " • • •  common purpose and bond 
between the industries and research univers it ies." The Council  has both academ ic 
and industria l members.  It  is  ment ioned here because one of i t s  funct ions is to 
".;. .promote and support new , signif icant and cont inuing sources of fund ing for 
research universitie s  in order to enhance bas ic research •••• in the chemical 
s ciences and engineering." One of the fund ing mechanisms init iated is  a vo luntar� 
contribut ion formula for industry based on the numbers of BS/ MS and PhD chemists  
and chemical engineers employed. Univers ities , in  turn, will  receive grants basec 
on the nuaber of l ike graduates in like fields . 

Both universitie s  and industry are sharpening the ir focus on the part that each 
can p lay in enhancing their interact ion for mutua l bene f i t .  Now , more than at an: 
other t ime , exper iments are be ing conducted aimed at devis ing new mechanisms for 
these relat ionships , mechanisms that try to take into account the unique qua l i t ie .  
that each partner can bring to the relat ionship . 

At the same t ime , it shou ld be recognized that both the federal and loca l 
government s can benef it from enhanced industry/univers ity re lat ionships .  This 
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fact has not been lo st on the federal  government . Through the Nat ional Science 
Foundat ion, Industry/University Cooperative Research Program , established in 1 978 ,  
the governaent has sought to  encourage co llaborat ions between university and indus
trial researchers. The univers ity cost of the co l laborative projects has been 
borne mainly through grants from NSF , while industry rece ived the "encoragement" of 
grant s which covered up to 50 percent of its costs . It is noteworthy that these 
arrangement s pre-dated the interest  st irred up by the biotechno logy advances .  
Under the same general program NSF has also estab lished specialized research 
centers invo lving industry. The centers cover such diverse fields as po lymer 
processing ,  robotics , welding sc iences ,  and computer-aided graphics .  The total 
annua l NSF support for these Programs has been around $5 million. 

The Economic Recovery Tax Act of 1 981 (Pub lic Law 97-34) inc ludes certain tax 
incentives to promote increased industrial R & D expenditures.  While the main 
features would seem to favor the work being done in-house (only 65% of 
contracted-out costs  qua l ify toward the expense leve l ) ,  there is a generous 
char itab le deduct ion al lowed for the donat ion of new equipment to univers ities . 

At the state leve l ,  actions in North Caro lina , Oregon , and Ca l ifornia , among 
others , have demonstrated that legis lators understand that sc ience and techno logy 
are cruc ial to the economic we ll-being of their regions . 

SYMMAJlY 

An attempt has been made to detai l the types of re lationships which exist among 
universities , as grantees , on the one hand , and industry, foundat ions , and 
vo luntary organizat ions , as grantors ,  on the other hand. The reasons for these 
re lat ionships and how they come into be ing have been exp lored. The leve ls  of  
funding have been given , and the ways in which funds are so licited and awarded 
have been described. Attent ion has been drawn to the rules  and regulat ions which 
govern the use of funds once awarded , and the diff icult ie s which may be 
encountered in safeguard ing the interests  of a l l  parties.  These relat ionships 
have been contrasted with the re lationship which exi s t s  between univers it ies and 
the federa l government . Finally ,  some of the newest industry-univers ity 
arrangemnents have been described . 

Perhaps one final word of caut ion is in order. The paper has dealt  primar i ly with 
the funding of specific , re latively well-def ined research projects.  The new 
industrial re lat ionships may be providing broader forms of support , and the federal 
government has supported centers within universities  for many years.  Whi le the 
federa l centers repre sent a sma l l  fract ion of the total R & D support , and many of 
the usual expenditure restrict ions s t i l l  apply they , neverthe le s s ,  do often a l low 
cons iderable f lexibi lity in the work scope of the center , and could serve as  a 
mode l for alternate funding mechanisms . 

In the main body of this paper the author has tried to provide factual  material , 
any b iases which have crept in by his choice of material to present are 
unintended. What fo llows are pure ly persona l opinions and the reader who chooses 
to cont inue should be guided by this warning ! 

, 
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SOME THOUGHTS AND APTEilTHOUGHTS 

Universities  were founded as centers for teaching and the advancement of 
knowledge. Research is the ir l ifeblood and contributes subs tant ia l ly to creat ing 
the inte llectual  atmosphere of the campus . However , part icularly in the physical 
and bio logical sc iences , and engineering , the cost of conduct ing mo st kinds of 
research has grown far beyond the abi l it ies of univers i t ies  to provide the 
neces sary monies from the ir own resources.  The experience of World War II , which 
introduced government to large-scale expenditures in support of s cientific ll & D, 
led to the government becoming the senior patron of university research. The 
univers it ies were ready to accept the largess  and grew to accommodate the 
generos ity of the government . In fact , over the year s ,  the univers i t ies grew to 
the point that now most  of the large research univers ities would face serious 
financial problems were government support of research to terminate or be 
drast ically reduced . 

Non-federal support of sc ient i f ic ll & D has remained as a more or le ss  constant 
fract ion of the total univers ity ll & D expend i ture and , desp ite government effort1 
to encourage increase s ,  the leve l wi l l  hardly change significant ly. Private 
foundat ions are mainly funded with "o ld" money and the s ize of their endowments i1 
fairly stab le.  As of the end of 1979  the Foundat ion Center bad data on the dates 
of  the estab l ishment of 3 , 323 foundat ions. Of these ,  over 92 percent had been 
founded before 1 970  and almost  95 percent of tho se with as se t s  over $100 million 
were founded before 1 960. With inf lat ion cont inually erroding the earning power 
of their asset s ,  it is unrealistic  to look to foundat ions for increased ll & D 
support ,  unless they e ither alter their interests  to give a larger fract ion of 
the ir grants for this purpose , or they disburse their endowments .  To increase 
current giving by ut i lizing pr inc ipa l would be foo lhardy and contrary to the loq· 
term interests of both the foundat ions and their grantees.  

Whi le industry m ight in its own se lf-interest  provide some increase in the amount 
it spends "purchas ing" ll & D from univers i t ies , a 1 00 percent increase in indus
trial support would bare ly cover a 1 0  percent cut in federal  support . If  only 
basic  re search is cons idered the picture is  more bleak. It  would take a 200 
percent increase in the leve l of industrial support to cover a 10 percent decreu 
in federal support . C learly,  then , the support of university research - part icu· 
lar ly of bas ic research -- will  cont inue to be a government funct ion. 

At this point a s light digre s s ion is in order to offer s trong support for the 
recent p lea made by Allen Brom ley, who vas Pre sident of the American Assoc iat ion 
for the Advancement of Science at the time , a p lea that  funding leve l for researc 
be separated from those for deve lopment . The manner in which deve lopment 
overshadows reseach and even how app lied research overshadows basic research can 
be noted from the fo l lowing tab les , which use e s t imated data for 1 981 : 

Type of Expenditure 

Al l ll & D 
Al l re search 
Basic research 
App lied research 
Deve lopment 

Tab le III  

2 0  

Percent o f  Total  

100 
34 . 8  
1 2 . 7  
22 . 1  
65 . 2 
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All  R & D 
All Research 
Basic  Research 
Appl ied Re search 
Development 

Table IV 
Distribut ion of Univers ity R & D Expend i tures 

( do l lars in millions ) 
Total Spent by Univers it ies  Univers ities  as  

percent of total  
69 , 065 6 , 300 9 . 1  
24 , 062 5 , 975  24 . 8  

8 , 77 2  4 , 300 49 . 0  
15 , 290 1 , 67 5  1 1 . 0  
45 , 003 325 0 . 7  

In fact , although the dividing line i s  a fuzzy one , it i s  c lear from the tables 
that the interest  of the universitites is best served not only by separat ing 
research from deve lopment , but also by separat ing bas ic research from app lied 
research . 

Recognizing that the support of university research is primarily a funct ion of the 
government leads to the ques t ion "how healthy is the relat ionship?" Of course , 
that is the fundamental question being inve st igated by the Academy. It is a 
ques t ion that is cont inual ly be ing s tudied from a var iety of viewpoint s.  However , 
each examinat ion appears to start with the as sumption that the basic relationship 
is valid,  and recommendat ions are for s light adjustment s or m inor changes. This 
attitude may be correct , perhaps those doing the studies have examined and 
rej ected more radical changes , perhaps they have recognized the po l it ical prob lems 
inherent in sweeping changes of the ways in which univers it ies do bus ine s s  with 
the government . One might question whether it may not be t ime to ask the 
quest ion, "If the government is going to inve st  some $4 billion do l lars a year in 
univers ity research how can these funds best be used?"  C learly,  there are some 
funds which have to be spent to achieve the missions of agenc ies or specific 
congressional mandates.  However , apart from these funds , there are considerable 
sums ava ilab le with some f lexibility as to how they are to be used. Considering 
what is at stake , the scient if ic community appears to have m inimal input into the 
distribut ion of funds among fie lds or among agenc ies.  Budgets seem to grow at 
more or leas  the pace neces sary to maintain the status quo. Perhaps the workings 
of the High Energy Physics Advi sory Pane l of the Department of Energy would serve 
as a good examp le of a mechanism which would permit more input by sc ient ists .  
Possib ly some amount of each agenc ies budget could be  set  as ide for b lock grant s 
to universities to be used for the support of research, with the s i ze of such 
grants baaed on pas t  performance.  These grants could be made to departments 
w ithin an inst itut ion, or made to an institut ion for support of work in a 
part icular f ie ld --- a form of revenue sharing . 

One of the prob lems which we current ly face is how to encourage the beat of our 
co l lege graduate s  to undertake academic careers in bas ic acince s. Maybe it is  
t ime to admit that while everyone must be afforded equa l opportunities to 
partic ipate in the system, at a certain point considerat ion of the quality of 
performance becomes overrid ing. Of course qual ity is  what peer review is  al l 
about . However , as funds become t ight , and as the des ire to cont inue to support 
current awardee& remains strong , the amount s availab le for new invest igators 
diminish. Grantsmanship dictates that invest igators play safe , and propose 
re search that reviewers will  accept as feas ib le ,  and innovat ion and creativity are 
sacrificed. Perhaps certain univers itie s ,  or departments ,  could be se lected as 
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the leaders in a f ie ld , and anyone rece 1v1ng an appointment as an assistant 
professor at those institutions would automatical ly receive a starter research 
grant without having to submit a research protoco l for peer review. After a l l ,  tl 
s e lection process for tenure-track ass istant professorships at qual ity research 
univers itites is it se lf a peer review proce ss .  To avoid universit ies making 
appointments because they know such awards would be forthcom ing ,  they could e ithe1 
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 
worthy,  a further grant would be made . This system would put the funding mechani1 
on the basis  of actual achievement s ,  rather than on the promise of aomething whict 
may or may not come to pass .  It would be an inves tment in qual ity pr inc ipal 
inve st igators , rather than specific research proposa l s .  The se lection procea a  fc 
faculty at quality re search universities is  a peer review system , part icularly 
where such process  is to a tenure-track posit ion. 

For the current funding mode , peer review is certainly the best avai lab le mechani1 
for awarding the available research do llars .  Neverthe less , the system has at le� 
one major f law , the amount of t ime and effort expended by app licant s and reviewer• 
on those app licat ions which are not funded. This  non-product ive t ime is mu lt ipli1 
when the same app lication is subm itted to several potent ial sponsors.  If the peel 
review system is truly independent of the reviewers ,  then perhaps the results  fro• 
one review of one app licat ion could be used by several agenc ies and sponsors  to 
make the ir own evaluat ions , and rank order the application among tho se that  
part icular source has received.  If this kind of mult i-purpose review is not con
s idered appropriate , are we admitting to playing a form of Russ ian rou lette  with 
the peer review proce s s ?  

Previous ly there has been al lus ion t o  the fact that many pr incipal invest igators 
have research programs for which the total support cannot be garnered from one 
source. Part icular ly in the case of the federal government , the division of 
support means an administ rative burden in apport ioning costs  among tho se providi� 
the support.  It  is  frustrat ing to have an auditor que s t ion the purchase of aniaal 
feed because there weren't any animals  charged to the grant. When it is expla inec 
that the project is part ially supported by another source , then strict 
apport ionment of coats  is  demanded. Recognit ion of such circumstances should be 
the rule for research account ing , and al lowab le direct  costs  should not have to bt 
apport ioned . 

One of the cont inuing prob lems with university fiscal  account ing has been the 
charges for the effort expended on sponsored research by facu l ty,  inc lud ing the 
effort expended on the administration of research, which may be charged to the 
indirect coa t  category "Indirect Departmental Expense ." Aga in, it is suggested 
that the opt ion of us ing some form of standard charge be offered. It  would not 
seem unreasonab le to suggest  that a faculty member must devote a certain amount o: 
effort to a project in order to be cons idered it s pr incipal invest igator. In fact 
requiring this would e liminate the pract ice of senior inve st igators lending their 
names and reputat ions to applicat ions which are , in fact , the applicat ions of 
their junior co l leagues.  Having estab lished a percentage f igure for the effor t ,  
the universities could apply for and rece ive the standard percentage o f  the inves 
t igator's salary for each grant on which be or she is  accepted as the pr inc ipal 
invest igator ,  without keeping any records other than an annual cert if ication that 
at least  that amount of t ime vas expended on the project .  In addition, for any 
grant on which a person is the principal inve st igator , the univers it ies  should be 
allowed to charge a standard percentage of the faculty member's time to the 
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appropriate indirect co st category. Presumably, these percentages cou ld be set so 
that , on the average , univers ities would recover about . the same percentage of such 
salarie s  as they do now. If the univers ities wou ld "discount" this figure some
what to allow for the reduct ion in ac count ing cos t s ,  then the government agenc ies , 
by showing a co st saving , might have some encouragement to agree to ezperiment 
w ith the proposal .  As a fall-out , di sharmony which now is created among faculty 
and the ir administrat ions by program officers encouraging faculty to reduce the 
amount of their re leased t ime would be e l im inated. The problem of state univer
s i t ies  having to recover for a l l  re leased t ime might be overcome if they accept 
the averag ing concept . Even so , the ezperiment should al low for univers it ies to 
select  the standard charge opt ion,  or to continue to maintain the records. neces
sary to document the ezpenditure of the effort . 

The foregoing are a few ideas aris ing from personal observations over a dozen or 
so years in univers ity research administrat ion. No doubt some of them are f lawed 
but , if they encorage readers to take a fresh look at some long-standing problema , 
then some useful purpose wil l  have been served . 
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