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To The Honorable Robert A. Roe, Chalrman:

I an pioased to transmit herewlth a report. "Bricks and Mortar: A
Surmary and Analysis of Proposals to Meot Research Facii itles Needs
on College Campuses,™ prepared by the Congressional Research Service
2t the request of the Subcommittee on Science, Research and

Technol ogy.

The Subcommittee, alarmed by recent reports clting the deterloration
of the Nation's university researcn facilities and recognlzing its
Importance In the tralning of future goneratlons of scientists and
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in tunding unlversity research faclliities, a revies of varlous surveys
that assessed the current condition of the unlversity research
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congresslonal activities and various proposals belng discussed to meet
the facll ity requirements of colleges and universities, Including the
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Congress.

| & sure this report will be a valuablo resource to the Commlttes as
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university research Infrastructure durlng thls time of budgetary
restraint. I commend It to you.

Sincerely,

Research aaQ, Tochnology

i/Beg

V)




Congressianal Research Service
The Library of Congress

had TETTER OF SUBMITTAL

April 14, 1987

Honorable Doug Walgren
Chairmman, Subcomnittee on

Science, Research and Technology
Cormittee on Science, Space and Technology
House of Representatives
Washington, D.C. 20515

Dear Mr. Chairman:

We are very pleased to transmit this report entitled, Bricks and
Hortar: A Summary and Analysis of Proposals to Meet Research Facilities Needs
on_College Campuses. The report was prepared at the reauest of the Committee
on Science, Space and Technology, Subcommittee on Science, Research and
Technology, and examines the current condition of university research
facilities. As is characteristic of Congressional Research Service policy
reports, programmatic and policy options are discussed impartially, but no
recomnmendations are made.

This report was prepared by a team of CRs analysts under the
coordination of Michael E. Davey, Analyst in Science and Technology. Edith F,
Cooper, Analyst in Social Science, prepared chapter IV. Christine Matthews
Rose, Analyst in Science and Technology, prepared chapter V. Mr. Davey
prepared the rest of this study and edited the entire manuscript,

We appreciate having been asked to undertake this analysis of
critical Covernzent peograms and poiicies in this vital area of universgity
research. We hope this report meets the needs of the House Science Committee.

incerely,

seph E. Ross
irector
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ABSTRACY

This report examines the current condition of university research
facilities that are considered part of a college or university campus
facility. The report reviews past and present federally sponsored
pPrograms designed to help the Nation's universities expand and
modernize their research facilities. Recent surveys conducted by
higher-educational associations and the Federal Government, to assess
the current condition aud level of research facilities construction
activities of the Nation's universities are also discussed. Finally,
the report presents s number of different issues Congress may
eventually have to address, in considering current university concerns

about their research facilities.
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CHAPTER I. INTRODUCTION

In the past several yzars, there have been increasingiy
disturbing signs that higher education's infrastructurel for
supporting research and development is deteriorating. The Hation's
universities play a crucial role in support of America's research and
developaent (R&D) enterprise. Universities nov perform over half of
all federally sponsored basic reaeorchz, and 13 percent of all
federally sponsored R&D.3 Unjversities and colleges are also
responsible for training the bulk of our future scientists and
engineers, and professionals. Consequently, the ability of our
institutions of higher learning to successfully carry out these
responsibilities is a matter of great national concern.t

A number of different individual analysts and reports strongly

suggests that the Nation's university research facilities are in such

poor condition, that they undermine the universities' ability to

1 According to the National Science Poundation, infrastructure
is defined broadly to include not only the supporting environsent for
academic research--the facilities, equipment, information resources,
and institution relationships—-but also the human resources that
comprise the system--the faculty and graduate students. As implied,
the infrastructure is taken to include not only support for current

university research, but, the education and training of those who will
do future academic research as well.

2 Pederal Funds for Research and Development: Fiscal years
1985, 1986, and 1987. v. 35. National Science Foundation. p. 52.

3 1bid., p. 13.

4 wilson, Linda S. The Capital Pacilities Dilemma. In "The
State of Graduate Education" Ed. Bruce, L. R. Smith. Brookings
Institution. Washington, p.C. 1985. p. 121,

Y




achieve their primary responsibility of teaching and research. In his

book, Crumbling Academe, Harvey Kaiser, from Syracuse University,

assess the current conditions of university facilities in the

following manner: "The halls of academe are crumbling. Buildings,
grounds, and utilities . . . are in dilapidated condition, endangering
life and property. The vitality of the higher educatior. enterprice is
in jeopardy.'s

The Nationa' 3Zcience Foundation's (NSF) recently released
survey, on the condition of university research facilities, at 165
doctorate granting ir.titutions chalic.zes Kaiser's observations.
According to NSF, the survey resuitc suggest that despite thc absence
of an active Federal involvement in research facilities funding, the
universities curveyed have cmbsrked on a very aggressive mix of
investment strategies in order to respond to their various research
facilities needs. Further, the survey results indicate that over 80
percent of both private and public universities have been involved in
or are planning neu research facilities construction activities in the
next threce to five yeau.6

However, in general, the higher educational community is not
happy with how NSF chose to interpret its survey findings. The
academic community contends that NSF's report to Congress tended to
accentuate the positive aspects of the d.sa, while underplaying the

data's negative implications.

5 Kaiser, Harvey H. Crumbling Academe: Solving the Capital
Reneval snd Replacement Dilemma. Washington, D.C. Association of
Governing Boards of Universities and Colleges. 1984, p. vi.

6 gcience and Engincering Research Pacilities at Doctorate
Granting Institutions. XNationsl Science Foundation, Sept. 1986.
p. 13,
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Prior to World War II, the Pederal Government played 2 limited
role in the support of university research facilities. However,
during and after the war, the Federal Government emerged as onc of the
primary gupporters of university research facilities. The growth of
Federal funding for university-based research, included helping to
finance modern and expensive research facilities.

In 1942, Senator Harvey M. Kilgore, Chairman of the Subcommittee
on War Mobilization, opened three years of hearings on the forzation
of science policy, but they did not address Federal Covernment support
for research facilities. Further, Yannevar Bush's report, Science=The

Fidless Frontier, which establighed the postwar justification for

Pedeal support of research, did not menti.n the subject of public
suppret for research facilities.? Not until the 1947 Steelman Report,
which examined the status of American science, were facilities
dircussed. The report recommended, '"that the Federal Government
provide aid to education institutions for the construction of
fecilities and the purchase of expensive equipment., A beginning <as
made on this with the disposal of surplus property. It must now be
put on a long-run basis."8

In the 1956 Annual Report, Alan T. Waterman, the director of the
National Science Poundation, (NSF) wrote that "when other sourcea are
not available, the Federal Government must continue to provide funds

for large scale facilities urgently needed for important basic

7 Stine, Jeffrey K. and G. A. Good. Government Funding of
Scientific Instrumentation: A Review of U.S. Policy Debate Since
World Wa» II. Science Technology and Human Values, Summer 1986.

p. 43,

8 1bid., p. 35.
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research.”™ The HSF report indicated that the growing need for more
sophisticated research facilities was a long term phenomenon that the
Pederal Government would have to respond to on an ongoing basis.
Cons~quently this report raised two new policy issues. First,
the high cost of research facilities often exceeded the resources of
universities and private funding, and would require the Pederal
Government to find resources to support this need. Second, and
perhaps more important, it was found that the cost to maintain these
facilities was higher than originally anticipated and that Pederal
funding policy should take these ongoing maintenance costs into

accounte. 10

Despite these early calls for Federal support, NSF data show
that most direct support for construction and renovation of university

research facilities has always been from non-Federal sources (e.g.,

State government, private giving, borrowing, and institutional funds).
Pederal tax pvlicy, however, hus encouraged private and institutional
giving through foregone revenues. Nevertheless, with World War II and
Korean veterans filling existing university classrooms and laboratory
space, and the successful launch of Sputnik, direct Federal support of
university facilities grew significantly. By the mid 1960s until the
early 19703 Pederal funding for university research fsacilities
accounted for 25 to 30 percent of the total. Even at the greate;t
level of contribution, the direct Federal share never surpassed a

third of the total.ll MNSP points out that these figures included the

9 1bid., p. 36.
10 1pid.

11 The Adequacy of University Research Pacilities. PRA Issue
Paper 83-64, National Science Poundation. Peb. 8, 1984. p. 2.
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cost of expensive research equipment as well., Recently releaged
gtudies of Federal support for university research facilities estimate
that the Pederal share has now dropped to well below 10 percent of the
total actual expenditures.
William D, Carey, Executive Oificer for the Aserican Association
for the Advancement of Science, asgerted that "postuar funding
policies were critically flawed in that they ignored the requirements
for reinvestment in infrastructure, with the result that a massive
reinvestment deficit has accumulated with predictable costs and
consequences downstream."l2 Along with Carey, others in the scien-
tific community believe the Federal policy of trying to support the
university infrastructure through individual project grants was a
serious error. This approach allowed researchers to request funding
for new research equipment, necessary to conduct their research, but
rade very little funding, if any, available for research facilities.

Consequently, as many of the reports reviewed for this document have

indicated, some of the Mation's universities now find that they have a
large unfulfilled need for new academic research facilities.
While research instruments are the tools scientists use to

gather data, facilities are the environment within which the

iostruments are ugsed. These two aspects of the physical research
infrastructure are in most cases interdependent. Modern research
facilities not only provide a location in which to use research
equipment, in many cases they provide a carefully controlled physical
environment required for the successful operation of muny state-of-

the-art measuring devices.

12 gtine and Good, op. cit., p. 35.
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This report focuses on the current condition of university
research facilities that are considered part of a college or
university campus facility. The report does not discuss national
laboratories that may be aa;ociated with a university, but are usually
treated as a separate R&D facility, with its own budget and
administretive staff.

Chapter two presents a number of different issues Congress may
eventually have to address, if the universities are to overcome their
current problems with research facilities. Chapter three of this
report contains an executive summary of the major findings. Chapter
four presents an historical overview of Federal support for university
research facilities. Besides reviewing Federal funding trends for
facilities, the chapter highlights some of the early university
research facilities programs that were supported by the major Federal
R&D agencies. Chapter five reviews recent congressional activities in
the area of university research facilities. Specifically, the chapter
sumparizes recent congressional hearings that have been held to
evaluate the current conditions of the Mation's academic research
facilities, az vell as legislative proposals designed to help the
universities with their research facility needs. Chapter six reviews
recently conducted surveys of academic research facilities, including
NSF's September 1986 report to Jongress, entitled, Science and

Engineering Research Facilities at Doctorate-Granting Institutions.

Chapter seven analyses a number of various proposals to help
universities finance the corstruction and renovation of their research
facilities. Chapter eight examines the growing practice of some
universities to secure funding for research facilities by appealing
directly to Congress and bypassing the peer review process. Finally,

chapter nine, outlines the implications inadequate research facilities




may have for gPaduate and undergraduate education at the Nation's

universities.
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CHAPTER IY. COSGRESSIOHAL ISSURS: OPTIOES FGR ACTIGCH

The current state of university research facilities raises
several potential policy concerns for Congress. Essentially these
policy concerns center around the following set of questions?
1. What should be the ongoing Pederal role in
assisting with the funding of university
research facility construction activities?
2. Do the data contained in NSF's Doctoral Granting survey
adequately portray the level of need required to elevate

university research facilities to world-class-levels?

3. Is the traditional peer review process appropriate for

determining which facility projects should receive Pederal
funding?

4. What are appropriate measures to determine the extent to
which outdated university research facilities threatens
America's ability to compete on an international basis with
other technologically advanced nations?

There is general agreement in the academic community, though not

necegsarily within the Pederal Government, that the current FPederal

approach of using individual-investigator grants as the primary
mechanism to ensure an adequate research facility base is not
realistic. The universities recognize that funding for university
research facilities wil' have to come from a variety of different
sources, including the Pederal Government. For the period following

World War II, the Federal Government traditionally, dir ctly supported

65 percent of the cost of instrumentation and 20 percent of the cost

of BR&D plant. This policy changed in the late 1960s primarily because

of controversy over grants to church-related universities aad
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difficulties in coming up with a geographically equithble distribution
of grants. Critics contend that the current level of Federal support
is not adequate. The basic questions are : that is the proper
Federal role? What are the different mechanisms through which the
Federal Government can carry out that role? Are the current levels of
Federal support appropriate? To address these questions it might be
helpful to review different mechanisms the Federal Government might
utilize to assist universities in meeting the research facilities
needs.

A number of university officials, for example, have recosmended
that Congress establish a separate budget category for university
research facilities funding. They coatend that the cost of construct-
ing and maintaining research facilities should be entirely separate
from budget categories associated with Federal support for university
research and development. Linda S. Hilson commented on the current
federal approach:

Ag the project system now operates, firm commitments of support

are rarely given for longer than one year, and planned com~

pitments are often given for only three years, rarely for more
than five years. The system requires accountebility by discrete
project. Meither of these features ideally ensures adequate
infrastructure. Both approaches encourage narrow focus and
short-term effectiveness; infrastructure requirements are

usually broad and long term. 3

The University Research Facility Revitalization Act of 1985
(4.R. 2823), introduced by former Congressman Don Fuqua, is one
approach the university community believes sghould receive cc¢ res—
sional support. The academic comaunity believes passage of a bill

similar to Fuqua's proposal would re-establish direct congressional

responsibility for helping to maintain and update the Mation's

13 wilson, p. 123.
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university research facilities. The intent of Mr. Fuqua's bill
recognized the long term nature of the facilities problem; it would
have provided up-froat capital many universities do not have access
to} it required matching funds from non-Federal sources; it gave the
six major Federal R&D agencies legislative authority to fund
facilities projects; (only NIH had such authority) and it required
peer review for all university requested facilities projects.

The major concern for Congress is how to fund such a program.
In general the university research community does not want to see
research funds sacrificed to support a Federal facilities program.
Nevertheless, Congress must make spending choices among many
worthwhile programs, but it may not be posrible to fund both because
of current budget constraints.

Another approach supported by some university officials is the
establishment of an independent nonprofit corporation to provide low-
rate loans, loan guarantees, and other financial assistance to
universities fo- facilities construction. Congress has already passed
a similar proposal when it created the College Construction Loan
Insurance Association (CCLIA). The major concerns the academic
comnunity has with the CCLIA, is that it targets universities that are
"non-i3nvestment grade,"l4 and that the current $50 million annual
funding level is inadequate. University representatives believe cll

academic institutions should be eligible to participate and that

Congress ghould consider a one time Federal appropriation of perhaps

$500 million in order to leverage a pool of money large enough to meet

14 Investment Grade refers to an academic institution's level of
credit calibre. Universities classified as "non-investment grade" are
considered poor credit risks and may not be able to borrow capital for
facilitieg activities.
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the requirements of all universities. However, the results of NSF's
Doctoral Granting Survey may justify congressional support of a
targeted facilities program. The survey indicated that the top 50 R&D
schools account for over 60 percent of all planned construction
activities between 1987 and 1991.

These two approaches loom more important in light of the
recently passed tax law, which could reduce access of private
universities to up front capital necessary to begin facilities
construction. Congress may wish to examine whether the capping of
tax-exempt bonds and subjecting certain categories of private
donations to universities to minimum taxation may eventually place
private universities at an unfair disadvantage in trying to compete
with the public universities for Federal research dollars. Private
universities, over the next five years, are planning to fund 81
percent of their future facilities projects with tax-exempt bonds and
private donations/endowments, (tax-exempt bonds 32 percent and private
giving 49 percent) up from 42 percent of current facilities funding. 15

Congressional consideration of re-establishing a major Federal
role to support research facilities would probably raise the question
of how such a program would be administered. Congress could consider
a4 number of approaches. However, most of the facilities reports
support either a centralized or decentralized approach.

Those recommending a centralised approach have suggested that
NSF be the coordinating agency. They point out that MNSF has a long
and close working relationship with the academic community, a history

of managing similar programs (e.g., past facilit.es programs and its

15 ySF's Doctoral Granting Survey, ps 17,

eqr
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current ingtrupcatation program) ind atrong suppors for the peer
review process. A decsntralized approach would placs responsibility
for supporting a facilities program with each of the six major Federal
BSD agencies. Those who support this approach contend, that besides
just supporting basic research, MSF research intereats s'e ¢o~ narrow
for such agencies as DOD and DOE. Congress may wish to request that
OSTP coordinate such a program since it already works with the six
ma jor research agencies ou a variety of different programs.

Many in the academic comaunity believe that Congress should
raise the current use allowance rate for research facilities Sfrom 2
rercent to 5 percent per year.l6 Primarily because unive ity
research administrators argue that the useful life span of a research
facility is now closer to 20 years, rather than the 50 years the
current use allowance rate acknowledges. This adjustment could
possibly provide universities with additional sources of revenues
necessary to help pay off their current and future facilities related
debt, such as tax-exempt bonds.

It now appears that NSF's doctoral granting survey may have
raised as many questions as it answered. Individual analysts and
numerous educational associations argue that Congress should request
that NSF obtain an independent analysis of its next facility survey
questionnaire, which is currently being prepared for NSP's 1988
facilities report to Congress. The major purpose of such an analysis
would be to determine if the survey is adequately designed to provide

relisble information on the current condition of university research

16 yge allowance or depreciation is compensation for the use of
an institution's buildings and equipment when conducting federally
sponsored research, provided the facilities are used for ingtitutional
activities and are properly allocable to sponsored agreements.
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facilities. The review would al#o examine the extent to which the
questionnaire will provide information on how well universities are
capable of meeting their research facility needs. Some members of
the academic community also believe NSF's survey would be a much more
reliable instrument if they had an opportunity to make suggested
revisions in the survey as well.

If Congress were to re-establish a university research
facilities program, a major question that would have to be addressed
ist what kind of peer review system should be established to award
Federal facility funds? Are new mechanisms required to establish
priorities to allocate resources for the costs of research, including
the costs of providing research facilities? The University Research
Revitalization Act of 1985 states funds should be awarded on a

"competitive basis," utilizing three criteria:

1. The quality of the research and training to be carried out
in the facility;

2. The congruence of the institution's research activities
with the future rssearch mission of the awarding agency;
and

3. The contribution which the project will make toward meeting
national, regional, and State research and related training
needs.

If a decentralized facility program were endorsed, each agency
could convene various pe.r review panels of experts to help meet
requirements one and two. If a centralized Federal facilities
program, directed by NSF was operating then NSF would probably be able
to convene various peer review panels. However, instituting a peer
review system that incorporates a systematic assessment of national

needs is a much more challenging task for Congress. One approach that

might be considered is for Congress to ask guch organizations as the
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National Academy of Sciences or the National Science Board to sponsor
series of meetings or workshops in order to establish priorities for
national research facilities in various fields of science.

Ultimately, no matter what peer review process emerges, the
university comsunity has to recognize that a facility peer review
Process can only provide, at best, a very general evaluation of the
potential for quality research to be performed in a particular
facility. This was acknowledged by those university representatives
who introduced the concept of “comprehensive merit review," vhen they
stated that the

+ o+ o+ allocation process for research facilities is not
exclusively th