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ABSTRACT

This report, the third in a biennial series, provides
a picture of the current situation and recent trends concerning the
availability. cost, and cc ‘dition of research sphAave, capital
spending, and sources of support for research facilities at
universities and colleges. The survey data are bascd on both
quant-rcative and qualitative assessments provided by 253 academic
research institutions, including 29 historically Plack colleges and
universities. Following an executive summary and an introduction,
chapters discuss: (1) trends in the overall amount of research space
available in science and engineering disciplines and differences
betweer institutional types and among science/engineering
disciplines; (2) costs and square footage associated with
repair/renovation and new construction of research facilities for
projects initiated in 1986-89 and for planned projects; (3) sources
of funds for these projects, emphasizing the differences between
public and private institutions; (4) qualitative information,
including institution assessments of the condition of their research
facilities, the adequacy of the amount of research space, the
adequacy of selected infrastructure aspects of facilities, and the
amount of deferred repair/renovation; and (5) firdings for
historically black colleges and universities. Twenty-five tables, 7
charts, and 13 figures graphically support the text. Appendices
contain technical notes, a list of sampled institutions, the survey
questionnaire, and detailed statistical tables. (JDD)
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HIGHLIGHTS

AMOUNT OF SPACE: There are an estimated 116 million nct assignable square feet (NASF) of
science/cenginecring (S/E) 1escarch space at the nation’s research-performing institutions in 1990. Seventy
percent of this space is located at the 100 largest resear h performing institutions, which account for 84 percent
of total acadcmic rescarch expenditures. Over 85 percent of 1990 research space is concentrated in §
disciplines:  the biological (22 percent), agricultural (18 percent), and medical (17 percent) sciences,
cengincering (15 percent), and the physical scicnces (14 percent). There were no statistically significant changes
from 1988 to 1990 cither in the overall amount of academic rescarch space or in the distribution of this space

among institution types or S/E disciplines.

NEW CONSTRUCTION: Institutions reportcd new construction projects totalling about $4.5 billion over the
1986-89 period. About $2.0 billion was reported for projects initiated in 1986-87 and $2.5 billion in 1988-89.
When completed, these projects will produce over 20 million NASF of new research space. Much of the new
construction is replacing outdated or inadequate space rather than enlarging the total amount of research spacc.
Institutions plan substantial construction activity in 1990-91. Almost $3.5 billion in ncw projects are planned to
begin during the coming two ycars, roughly the same amount as had becn projected for the two years following
the prior survey (1988-89).

DEFERRED CONSTRUCTION: For cvery dollar of new facilitics construction planned for 1990-91, an
estimated additional $3.11 1 needed construction spending will be deferred, up from a $2.48 deferral rate at the
time of the 1988 sarvey. The current (1990) level of deferred construction is estimated to be $8.0 billion, up 38
percent from $5.8 billion in 1988

REPAIR/RENOVATION. Expcnditurcs for facilitics repair and renovation (R/R) increascd from $840 million
in 1986-87 to $1.04 billior 1n 1988-89, in contrast to projections that had envisioned decreased spending. The
total space affected by these repawrs, however, deercased somewhat, resulting in higher average unit costs than
had been anticipated.

DEFERRED REPAIR/RENOVATION. Bascd on costs of reported R/R projects, it is estimated that about
$4 25 in nceded R/R is being deferred for every $1.00 in R/R that is planned for 1990-91, up from a $3.60
deferral rate in 1988, The total amount of defesred R/R will rise to more than $4.0 billion by the end of 1991, a
J-pereent increase from the level found in the 1988 survey.

AVERAGE UNIT COSTS: The average unit cost of new construction grew from $207/square foot in 1986-87 to
$231/square foot in 1988-89, costs are estimated at $311 /square foot for 1990-91 projects. This represents a 50-
pereent increase over the 1986-91 period. Comparahle unit costs for R/R activitics ncarly doubled during that
time, growing trom $62/squarc foot in 1986-87 to an estimated $111/squaice foot in 1990-91.

ADEQUACY OF AMOUNT OF SPACE: In cach of the 5 fargest S/E ficlds, 40 to 60 pereent of the institutions
that perform rescarch . the discipline report needs for more rescarch space. However, in most ficlds and
nstitution typs, the need for increased amounts of 1 escarch space does not appear to have grown from 1988 to
1990.

CONDITION OF SPACE: The proportion of R&D space reported by institutions to be in aced of limited or
major repair or renovation was 39 percent both in ()88 and 199%0. There was a modest increase from 1988 te
1990 in the proportion of space assess :d as being "suitable “or use in the most highly developed and scientifically
sophisticated rescarch mits ficld” (up from 24 to 26 nercent of total).

SOURCES OF FUNDS: In both 1986-87 and 1/38-89, public institutions acquired about half of their funding
for new construction projects fiom state/lorz! governments, while private institutions depended mainly on
private donations. Both public and private institutions depended primarily upon institutional funding for R/R
projects. Other major sources of funding included debt financing and private donations. The total institutional
debt incurred from projects initiated in 1988-89 is expected to be about $1.4 billion.

HBCUs: Whilce historically black colleges and universitics (HBCUs) reported a 30-pereent overall increasc in
the total amount of rescarch space available in 1990, they continued to account for about 1 pereent of total
academic rescarch space.
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FOREWORD

The environrent in which acalemic research is conducted is becoming more complex, and the financial
resources tiat support research are being spread more thinly as more programs compete for the avaiabile

support.

The cost of supporting rescarch has risen substantially. This cost includes the research facilities--the bricks,
mortar, and support systems--that house the research enterprise. The status of these facilities . terms of
amount and sufficiency can impact the quantity and quality of the rescarch and education that is performed in
the academic setting. In order to renew, expand, or establish new research capacity, academic research fadilities
must be present in adequate amounts and must be of suitable quality io allow science and engineering research
and education at the highest levels of excellence.

This report, the third in a biennial series, provides a comprehensive picture of the current situation and recent
trends concerning the availability, cost, and condition of research space, as well as capital spending and sources
of support for research facilitics. It is designed to provide important information to the Congress, the
Administration, and others involved with the U S. science and engineering research enterprise.

R

Erich Bloch
Director
National Science Foundation




ACKNOWLEDGMENTS

The 1990 Survey of Research Facilities at Universities and C slleges was developed and guided by
Judith F. Coakley, Senior Science Resources Analyst, Division of Science Resources Studies, Universities and
Colleges Studies Group (UCSG), National Science Foundation {NSF), under the overall direction of
James B. Hoehn, Study Director, UCSG. Guidance and review were provided by Daniel Melnick, Director,
Division of Science Resources Studies, and F. Karl Willenbrock, Assistant Director for Scientific,
Technological, and International Affairs (STIA), NSF. The report also benefited from the comments provided
by Richard Green, William Cole, and Altie Metcalf of the Research Facilities Office, NSF.

The Naticnal Institutes of Health also provided significant financial and other support for the survcy,
under thz direction of Paul Seder, NTH Office of Science Policy anu Legisl=tion.

An expert Advisory Panel contributed ta the survey design, the analysis plan, and the review of this

report’

Dennis Barnes, A. ciate Vice President for Governmental Rclations, University of Virginia
Richard Blatchly, Professor of Chemistry, Williams College

Joanne Cate, Principal Administrative Analyst, Capital Improvements Planning, University of
California

Harvey Kaiser, Senior Vice President, Facilities Administration, Syracuse University

Julie Norris, Assistant Vice President and Director of Sponsorcd Programs, University of Houston
Kenneth Shine, Dean of the Medical School, University of California-Los Angeles

David Satcher, President, Meharry Medical School

Allen Sinisgalli, Associate Provost for Resea-ch Administration, Princcton University

In addition, several higher education association and university representatives advised NSF on the
development of the surv:y. The contributing associations included:

a4 8 8 28 . B 2 88 a 8

The American Association of State Colleges and Universitics

The American Council on Education

The American Society for Engineering Education

The Associatior. of American Medical Colleges

The Association of American Universities

The Council of Graduate Schools in the United Statcs

The Counc.l on Governmental Relations

The National Association of ind=pendent Colleges and Universitics

The Naviona Association of State Universitics and Land Grant Colleges
The National Council of University Research Adainistrators

The 1990 survey was conducted by Westat, Inc., of Rockville, Maryland, urder contract t. NSF
(Contract Number SRS-8913122). Westat staff who played significant rolcs in the project were:

Michael Brick, Project Statistician
Anncll Bond, Project Systcms Analyst
William Renfrew, Project Programmer
Susan Hcin, Report Graphics

Sylvic Warren, Project Sceretary

Kerneth Burgdorf, Project Director

Paul Newman, Project Manager

Lauce Hodes, Corporate Officer

Tenie Squadere, Survey Operations Dircctor
Lisa Cadwallade1, Data Processing Supervisor

111




ERIC

Aruitoxt provided by Eic:

DATA CONSIDERATIONS

TLis rcport provides d7 on the amount,
condition, and sources of funding for
repair/renovation and new construction of
research and development (R&D) facilities in
scicnce and enginecring disciplines for all
research-performing academic institutions. To
diiine research and development in this survcy,
the definition of ‘"organized research,” as
specified in OMB Circular A-21, was used.
Organized research includes research and
development activities of an institution that are
separately  budgeted and accounted for,
including sponsored research and university
rcsearch.  "Sponsored research means all
rescarch and development activities that are
sponsored by Federal and non-Federal agencies
and organizations...University research means
all research and development activities that are
scparately budgetced by the institution under an
intcrnal application cf institutional funds." The
dcfinition excludes dcpartmental rcsearch that
is not scparately budgeted and accounted for,
as that is classificd as part of the instruction
function in OMB Circular A-21.

R&D facilities refers to the physical plant
(bricks and mortar) in which research activitics
take place, including building infrastructure,
fixed equipment, and non-fixed equipment
costing over $1 million. The definition excludes
instrumentation, i.e, movable equipment
costing less than $1 million. Facilities that have
been designated as academically administered
Federally Funded Rescarch and Development
Centers (FFRDCs) arc excluded.

R&D space includes tl-e net assignable squarc
footage (NASF) of spacc in research facilitics
where organized R&D activitics take flace.
Multipurpose spacc such as offices is prorated
te reflect the proportion of use devoted to
crganized rescarch.

"Repair/rerovation” and "new  construction”
capital projccts arc limited to projccts with
cstimated total costs at completion of $100,000
or morc for R&D related space. Costs include
both structural costs and the cost of the
associated infrastructure such as utilitics, data
communications, ctc. For multipurpose spacc,
institutions prorated thc cost to reflect the
proportion of R&D space involved in the
project.

The survey data on new and deferred
construction, new and deferred repair/
renovation, and the condition and adequacy of
ex. ting research facilities are based on both
quantitative and qualitative  assessments
provided by academic research institutions.
Although some of these data are by their very
rature subjective, thcy do capture an overall
picture of the current status of facilities.
However, this report does not, nor was it
intended 10, assess the impact of facilities on
the quality of research being conducted at
academic institutions.

This report provides national estimates tor all
research-performing academic institutions. A
stratified probability sample of 253 institutions
was selected with probability proportional to
size, as measured by total science/engincering
R&D expenditures.  The survey universc
includes  approximately 525 institutions.
Estimates are provided by type of institution
(doc'orate, non-doctorate, largest 100 R&D
performers, and historically black colleges and
universities) and control (public versus private).
The sample was not drawn in a manner that
will allow generation of geographic, i.e., state
or regional lcvel, estimates.

The institutional response rate to the survcy
was 94 percent for all academic institutions and
90 percent or greater for all institution types.
The overall item nonresponse rate was lcss
than 1 percent.

The findings n this report are based on a
sample and are therefore subject to sampling
variability. Estimated standard errors for 1988
and 1990 selected statistics and the differcnce
between the ycars are shown in Table A-? in
the Technical Notes.

Data followup for the 1990 study included
cross-ycar rcview, which was intendcd to verify
inconsistencics between the current year and
1988. Where appropriate, 1988 data were
rcvised  in consultation  with  ins'itutional
respondents.  For this rcason, the 1988 totals
shown in this report may differ slightly from
thosc in the 1988 final report. Rcferences to
1988 data should be restricted to this
document.
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EXECUTIVE SUMMARY

In order to sustain a stronz acadcmic research
capability and to enable the expansion of the
nation’s research capacity, the facilities that house
the research enterprise must be maintained and
replenished. The size, condition, and adequacy of
these research facilities impact on the quantity and
quality of the research conducted at our nation’s
universitics and colleges. In recognition of the
nced for objective and systematic information on
the status of academic research facilitics, Congress
directed the National Science Foundation (NSF), in
the Authorization Act (P.L. 99-159, section 108):

..to designi, establish, and maintain a
data collection and anolysis capability...
for the purpose of identifying and
assessing the research facilities needs of

umversities  and  coileges... The
Foundation, in conjunction with other
appropriate  Federal  agencies, shall

conduct the necessary surveys every 2
vears and report the results to the
Congress.

This report is the third in this bienmal serics, duc
to Congress in Scptember 1990. It is based on
NSF’s 1990 Survey of Scientific and Engincering
Research Facilitics at Universities and Colleges.
This is the sccond full-scale study involving
rescarch space by scicrce/cngincering ficld and
type of in-titution.

The survey data on new and deferred construction,
new and deferred repair/ renovation, and the
condition and adequacy of existing research
facilitics are bascd on both quantitative and
qualitative asscssments  provided by academic
rescarch institutions.  Although some of these data
arc by their very nature subjective, they do capture
an overall picturc of the current status of facilitics.
Howcver, this report does not, nor was it intcnded
to, assess the impact of facilities on the quality of
research being conducted at academic institutions.

Amount, Condition, and
Adequacy of Research Space

Amount of Research Space

s There are an estimated 116 million nct
assignable square fect (NASF) of research
spacc available at thc nation’s research-
performing institutions in 1990. There was
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very littie overall change from 1988 to 1990,
either in the total amount of space assigned
to science and engineering (S/E) disciplines
or in the total amount of space used for
organized research.

»  Asin 1988, the 100 largest R&D performers
accounted for the majority of all academic
R&D space in 1990 (70 percent); they
accounted for 84 percent of total R&D
expenditures.

s Morc than 85 percent of the currcnt
academic research space is concentrated in
five S/E fields; the biological (22 percent),
agricultural (18 percent), and medical (17
percent) sciences, engineering (15 percent)
and physical sciences (14 percent).

Of a total 276 million net assignable square fect of
space in science and engineering fields at American
universities and colleges, 116 million squarc feet
(about 40 percent) is allocated to research.! This is
not appreciably different from the amount of R&D
spacc rcported in 1988. The vast majority of the
rescarch space was located in doctorate-granting
institutions (96 percent). Three-fourths of all
acadcmic research space was in public institutions,
somcwhat higher than thc share of total R&D
spending (65 percent) that occurs in these
institutions.

Scventy perceny of this R&D space 781.7 million
NASF) is housed in the 100 largest rescarch-
performing institutions, based on total R&D
spending in scicnce and engincering fields (Chart
1) 2 They have a mcan of 800,000 square feet of
rescarch space per institution. Other doctorate-
granting institutions account for 25 percent of total
R&D space, with an institutional mean of 150,000
square fcet. Non-doctorate granting institutions
continue ;0 account for less than 5 percent of all
academic research space (5.2 million NASF), with
an average of 22,000 squarc feet per institution.

lAll estimates of research space are based on net assignable
square feet (NASF) assigned to organized resecarch  See
Appendix pages A-6 and C-2 for definitions

?"l‘hc "largest 100 R&D performers” (based on total research
expenditures in science and engineenng) were selected as an
analytical grouping because they represent significant
proportions of R&D expenditures (83 percent) and space (70
percent) They are also referred to as the "top 100 rescarch
institutions” throughout this report
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Chart 1
Distribution of space assigned to science/engineering (S/E) disciplines
by institution type: 1990

All assigned S/E space
(276 million square feet)

_ Top 100 R&D Other doctorate-granting

Source Nauonal Science Foundation, SRS

Adequacy of the Current Amount of
Research Space

s In cach of the five largest S/E disciplines,
40 to 60 percent of the institutions that
perform rescarch in the discipline reported
need for more research space.

s In most fields and in most institution types,
however, the reported need for increased
amounts of research space does pot appear
to have grown from 1988 to 1990.

In each of the major S/E disciplines, upwards of 40
percent of the institutions that perform research in
the discipline reported in the 1990 survey that they
nced more research space. Reports of inadequate
amounts of research sp... were most prevalent
among medical schools (for both biological and
medical sciences), and such reports were more
widespread in 1990 than in 1988. In most
disciplincs, however, the need for more research
space does not appear to have grown since 1988.
By discipline, ratings of "generally adequate® or
better in relation to the amount of space ranged
from a low of 48 percent of institutions with
programs in medical sciences to a high of 68
percent of those with programs in psychology. Ina
few fields (e.g, the physical sciences and
engineering), the number of schools reporting a
need for more space has declined slightly since the
1988 survey.

R&D space
(116 million square feet)

E] Non-doctorate-granting

Condition of Current Research Space

s The proportion of total R&D space that
institutions reported to be in need of limited
or major repair/renovation in 1990 was 39
percent, the same percentage as reported in
1988 (Chart 2).

Chart 2
Institution-assessed quality/condition of academic
research facilities: 1990

(base = 116.3 million sq. ft.)

"3 Suitable for wse in most sophisucatod research
Effective for most uses

Needs limited repair/renovation

Needs major repair/renovation

Sowce. Nanosal Scnce Poundea ™, SRS
s At the other end of the quality/condition
spectrum, there may have been a slight

overall increase in the amount of space that
institutions reported as being suitable for
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Chart 3
Total spending for corstruction and repair/renovation of
academic research facilities by discipiine: 1986-89

Engineering

Physical sciences
Environmental sciences
Mathematics
Computer science |

Agricultural sciences

Biological sciences
Medical sciences §

Psychology

Other sciences, n.e.c. oA sar fgihrt/};ovaﬁm
0 500 1000 1500 2000
Dollars in millions

Source. National Science Foundation, SRS

the "most highly developed and scientifically s New facilines construction accounted for
sophisticated rescarch”; the estimates over 70 percent of these capital project
increased from 24 percent of R&D space in expenditures ($4.5 billion).
1988 to 26 percent in 1990. In absolute
terms, the total amount of rescarch space s« These capital projects were heavily
rated in this category rose about 12 percent. concentrated in four disciplines, the
Absolute increases were seen across almost medical, biological, and physical sciences
all institution types and all S/E fields. and  engincering, which  collectively
accounted for 80 percent of all construction
= Institutions in the top 100 reported a larger expenditures and 87 percent of all
proportion of their resecarch space as repair /renovation expenditures (Chart 3).
"suitable for the most highly developed
rescarch” (27 percent) than was found at
other doctorate (24 percent) or non- Construction of New Research Facilities |
doctorate institutions (19 percent). "

= Institutions reported groundbreaking for ";
new construction projects totalling about

Capital Projects To Maintain, Improve, $4.5 billion over the 1986-89 period. About
or Expand Research Space $2.0 billion was reported for projects begun |
in 1986-87 and $2.5 billion in 1988-89. :
= Institutions spent a total of $6.4 billion for When completed, these projects  will
construction and repair/renovation of S/E produce over 20 million square feet of new
research facilities over the four-year period R&D space.
1986-89.  This estimate cxcludes all
construction, repair, or renovation projects s The actual construction activity in 1988-89
that cost less than $100,000. as reported in the 1990 survey was not as

extensive as institutions had planned for



Chart 4§

Total expenditures and unit costs for recent and planned czpital projects: 1986-91
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1988-89 as reported on the 1988 survey.
The shortfall was greater for level of
expenditures (27 percent less than planned)
than for amount of space (10 percent less
than planned). Approximately $1.0 billion
in planned new construction for 1938-89 did
not take place, mainly due to funding
constraints.

The unit cost (the average cost [:r square
foot) of the R&D components of the
construction projects actually undertaken in
1988-89 ($231/square foot) was 12 percent
higher than the average unit cost of the
projects initiated in 1986-87 ($207/square
foot). Costs are estimatcd to rise an
additional 35 percent for 1990-91 projects,
to $311 /square foot (Chart 4).

Although high levels of construction activity
occurred over the 1986-89 period,
comparable increases were not seen either
in the total amount of R&D space or in the
proportion of top quality R&D spac.  This
suggests that much of the new construction
is used to replace obsolete or inadequate
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—=a— New construction
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311

$231

*§

$91 s
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1986-37 1988-89 1990-91
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Unit costs

faciiines rather than to jucrease institutions’
total amounts of research space.

=« Spending for new constructiou in 1990-91 is
projected by institutions to grow by over 40
percent, to a total of almost $3.5 billion.

About 43 percent of all academic research
institutions broke ground for new R&D related
construction projects in 1988-39, up from 37
percent in 1986-87.3 Construction activity was most
prevalent among the largest 100 research
performers, 71 percent of which initiated projects
in 1988-89. New construction begun during 1988-
89 will produce a total of 10.6 million NASF of new

3All data On construction and repair/renovation projects are
based on the institutions’ fiscal years in which the projects
were, or will be, initiated. For simplicity, references to the
penods 1n which construction Or repair/renovation begins
omit the notation "FY*, it is understood that all such dates
refer to the institutions’ fiscal years
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research space when complctcd.4 This reoresents a
7-percent increase in research NASF when
cownpared to projects initiated in 1986-87, but falls
short of the 11.8 million NASF that had been
nlanned as reported by institutions on the 1988
survey. Costs for the 1988-89 projects totalled $2.5
billion, considerably less than the $3.4 billion that
had been projected two years earlier. lnability to
obtain sufficient funding was the principal reason
given by respondents for postponing or scaling back
planned construction projects.

Institutions projected in the 1990 survey that they
plan to spend approximately $3.5 billion on new
construction projects in 1990-91, This represents a
40-percent increase in expenditures over the 1988-
89 level for construction of 11.2 million NASF of
new research space, the equivalent of 10 percent of
existing research space.

The rising construction expenditures can  be
attributed to two factors: (1) the steady annual
growth in the amount of research space under
construction, and (2) the rapid growth in the unit
cost of research space. Costs per square foot for
new construction grew from $207/squarc foot in
1986-87 to $231/square foot in 1988-89; costs are
c;timatcdsat $311/square foot for 1990-91 projects
T art4).

Institutions have consistently reported  that
construction costs are driven not only by the need
for more research space, but by the need for
upgrading the quality of the space. Costs are
driven by Federal, state, and local government
safety and regulatory requirements as well as by the
nced for high-tech facilities. Institutions repeatedly
mentioned the need to upgrade animal care
facilities, toxic and hazardous waste storage and
disposal  facilities, and  tclccommunication

4'I‘hls does not necessanly imply & direcl increase 1n the total
amouni of space available for rescarch purposes, as much of
this new space will be used to replace other aging or
inadequate space, or space that will be converted to other
uses.

5]( should be noted that these unit costs are presented as

analytic constructs only, and arc used to make descnpiive
comparisons. They should not be construed to represent
actual unit costs for any specific construction projeci, bui are
uscful in tracking broad cost trends over time. Unit costs for
capital projects are highly variable, depending on the speaific
requirements of the particular project and on S/E field and
geographic region of 1he country.

ca abilities as contributing to rising construction
costs.  Geographic and local differences in
regulatory and safety codes--e.g, seismic safcty
codes--often result in regional average unit costs
that are markedly higher than those seen
clsewhere.

Repair/Renovation of Existing Research
Facilities

» Spending for facilities repair/renovation
grew from $840 million in 1986-87 to $1.04
billion in 1988-89, in contiast to institution
projections *hat had envisioned decreased
spending (Chart 4).

» The total space affected by these repairs,
however, decreased somewhat, resulting in
higher average unit costs for the R/R
projects actually undertaken in 1988-89 than
had been projected two years earlier--
$91/square foot versus $80/square foot.

Expenditures for R/R activities in 1988-89 were
higher than projected by institutions in the 1988
survey--$1.04 billion versus a projection of $7.4
million. The total space affected by these repairs
increased somewhat, from 9.4 million NASF to 11.5
million NASF. This suggests that institutions may
underestimate the extent to which future R/R
projects are needed in response to technical,
regulatory, or emergency requirements.

Similar to the 1988 survey, institutions report that
plans for R/R in 1990-91 +ill decline by 9 percent
over 1988 ) levels. Unit costs for R/R activitics,
however, are projected to increase substantially.

Deferred Capital Projects

s An ecstimated $15.6 billion would be
required to address institutions’ currently
reported needs for additional research space
and for repair/renovation of existing
rescarch space. Since institutions plan to
spend a total of $3.6 billion for research-
relatcd capital projects in 1990-91, this
leaves an estimated $12.0 billion backlog of
nceded but unfunded capital projects (Chart
5).

xvii 1 7




Chart §

Trends in deferral of needed research facilities capital projects: 1988 to 1990

Type of capital project

New construction
Necded at ime of survey
Planned for two years following ths survey *

Deferred

Repairfrer.ovation

Needed at ime of survey
Planned for two years {ollowing the surcy

Deferred

Capital projects, total
Necded at ime of survey
Planned for two years following the survey

Deferred

Survey year

1988 1990
(Dollars In bitlions)
$8.1 106

- $2.3 - $2.6
$£8 $8.0
$31.5 $5.0

- $0.8 - §1.0
$2.8 $4.0
$il6 $15.6
- 830 - $36
$8.6 $12.0

* For thosc insttuuons that reported they need additiona arch space 3ad plan new construction projects

Source Nanonal Science Foundation, SRS

» The current 312 billion level of deferred
capital projects represents a 40-percent
increase over the level found in 1988 ($8.6
billion).

w As in 1988, about two-thirds of the current
capital project backlog is in the area of
deferred construction ($8 billion of $12
billion).

Deferred New Construction

s If all institutions were abie to construct
additional research space in the S/E
disciplines that report an inadequate current
amount of space, at the same average cost
as for the construction projects that are
being planned for 1990-91, the estimated
total would be $10.6 billion. Of this, $2.6
billion of needed expansion is being planned
for 1990-91; the rest, $8.0 billicn, is being
deferred into the indefinite future.

=  The current level of deferred construction
(88 tillion) is 38 percent above the level
found in 1988 ($5.8 billion).

s The current overall level of deferred
construction means that, for every dollar of
planned new construction in 1990-91, $3.11
of needed construction will be deferred (up
from $2.48 in 1988).

Although the numbers of institutions reporting
inadequate amounts of research space did not
change much from 1988 to 1990 in most S/E
disciplines, actual and planned construction costs
have increased significantly. Consequently, the
estimated cost of addressing unmet needs for
facilities expansion has also increased, and this is
reflected in the deferred construction figures given
above.

Deferred Repair/ienovation
Institutions have consistently expressed concern

over the backlog of needed repair and renovation
activities for research facilities.

s In the 1988 survey, the anticipated deferred
R/R in 1986-89 (i.e., the difference between
the projected total cost of all needed R/R
and the anticipated cost of all planned R/R)
was $2.78 billion. According tc 1990 survey




Chart 6
Relative sources of funds for research facilities capital projects begun in 1986-89

3B Federal government
] Stateflocal government
W Private donations
3 Instittional funds
Z2Z3 Debt financing

WA Other sources

Private institu’ ons Public institutions
($2.1 billion) ($4.2 billion)

Source Nauional Science Foundauon, SRS

data, the amount of deferred R/R will rise Sources of Funds
to more than $4.0 billion by the end of 1991.
s Similar to the findings in the 1988 study,

s The amount of R&D space needing R/R is major sources of funds for new construction
slightly larger in 1990 than it was in 1988. projects in 1988-89 came primarily from
Also, the anticipated unit cost of R/R for three sources: state/local governments,
1990-91 is higher than it was two years ago private donations, and debt financing.
for 1988-89 ($111/square foot versus Public institutions acquired nearly half of
$91/square foot). their funding from state/local governments,
while private institutions depended mainly
The amount of R/R now planned for 1990-91 is on private donations (Chart 6).
lower than was planned in 1988 for 1988-89 (8.6
million NASF versus 9.4 million NASF). The s Both public and private institutions
result is that the estimated cost of the backlog--the depended primarily upon institutional
R/R that will be deferred in 1990-91--has risen to funding for R/R projects.
$4.06 billion. Thus, if all research space needing
R/R in 1990 (39 percent of existing research space) s The Federal government provided a
were to receive it, at the same cost per square foot comparatively small share of total direct
as was found in institutions actually planning such funding for both aew construction and R/R
projects, the cost would be $5.0 billion, roughly 5 projects in 1988-89, about 14 and 6 percent,
times the amount institutions plan to spend. respectivelyS  Still, in absolutc terms,
Therefore, it is estimated that institutions will defer Federal funds for new construction of
about $4.25 in needed R/R for every $1.00 that will researcn facilities more than doubled over
be spent.

6Thu; report includes data on the direct costs of construction
and repair/renovation and the sources of funds for these
direct costs. No attempt was made to quantify future jpdirect
cost pressures resulting from current or planned projects.
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Chart 7

Sources of funds for research facility
capital prejects begun in 1986-87 and in 1938-89 by control of institution®
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* Data w lude expecied total project costs of R&D components of new construcion and repair/renovation projects begun in the

specified iwo-yua: periods.

Source National Science Foundation, SRS

the 1986-89 period. The increase was seen
mainly at public institutions (Chart 7).

s Private institutions’ use of tax-exempt bonds
and other debt financing for ncw
construction projects doubied from €124
million in 1986-87 to $254 million in 1988-
89. Much of this increase ($87 million)
involved non-tax-exempt debt.

s The increasing use of taxable bonds and
other debt may be related to the fact that, of
thc 30 private institutions that arc among
the 100 largest research performers in the
nation, nearly two-thirds had reached the
$150 million statutory limit on tax-exempt
bonds in 1990.

Private institutions expended $738 million for new
construction projects in 1988-89 while public
institutions invested $1.7 billion.  Substantially
different patterns of funding support werc
reported.

Private institutions dependcd mainly on private
donations (36 percent) and debt financing (34
percent) to support ncw construction in 1988-89.
This funding pattern is consistent with findings for
1986-87 projects with two exceptions: institutional

funding dropped somewhat, and the use of debt
financing other than tax-exempt bonds grew from
less than 1 percent in 1986-87 to 12 perce~t in
1988-89.

Public institutions, in contrast to privatc
institutions, acquired almost half of all ncw
construction funding from state/local governments.
The Federal government provided the second
largest portion in 1988-89, growing from a 3-
percent share in 1986-87 to 16 percent. Only 9
percent of construction costs were secured {+ m
debt finaacing.

Expenditures for repair/renovation of research
facilitics for both private and public institutions
totalled $1 billion in 1988-89. Both types of
institutions obtained ovzr half of their R/R funding
from institutional funds. The second largest source
for private schools was debt financing (24 percent),
while public institutions depended more upon
state/local governments (33 percent). The Federal
share of costs for R/R activity, 6 percent, doubled
in absolute terms over 1986-87 levels, with most of
the increase going to private institutions.

Private institutions rcported that they plan to float

$350 million in tax-cxempt bonds for new
construction projects in 199091, more than twice

20




the value of bonds issued during 1988-89. For
private institutions only, recent legislation has
placed a $150 million limit on outstanding tax-
exempt bonds. Among the 30 private institutions in
the top 100, 16 had reached the cap by 1988; 19, by
1990; and another 3 expect to do so in the next two
years.

Research Facilities at Historically Black
Colleges and Universities

s While historically black «colleges and
universities (HBCUs ) reported a 30-percent
overall increase in the t(otal amount of
resecarch space available in 1990, they
continued to account for just over 1 percent
of total research space for all academic
research institutions.

s In 1988-89, HBCUs obtained about
80 percent of their research facilities
construction and R/R funding from either
Federal or state/local government sources,
similar to levels reported for 1986-87
projects.

Historically black colleges and universities reported
high levels of research facility construction activity
over the 1986-89 period, resulting in a 30-percent
overall increase in the total amount of research
space available in 1990. The 1.4 million NASF
used for research represents just over 1 percent of
total NASF for all academic institutions, similar to
the HBCU share of total academic R&D spending.
These proporiions have not changed significantly
since the 1988 survey.

HBCUs obtained more than 80 percent of total
research facnties funding from government
sources. The Federal government accounted for 53
percent of total funding over the 1986-89 period,
whilc state/local government sources provided 29
percent.

Facility condition ratings were generally more
positive for HBCUs tnan were seen in most other
institution categories. However, the proportion of
R&D space rated as being "suitable for the most
highly developed and scientifically sophisticated
research” declined somewhat, from 36 percent in
1988 to 31 perceat in 1990. The amount of space
requiring limited or major R/R remained constant
at 25 percent.

Methodology

The Survey of Scientific and Engineering Research
Facilitics at Universities and Colleges is conducted
every two years. The first full-scale baszline study
was conducted in 1988 and a report was submitted
to Congress in September of that year. The 1990
study was conducted during the fall and winter of
1989-90 with a report due to Congress in
September 1990.

Prior to the 1988 survey, NSF developed the
rescarch facilities survey questionnairc in
cooperation with several higher education
associations, universit; representatives, and an
expert advisory panel. The srvey universe includes
doctorate- and non-doctorate-granting institutions
as well as historically black colleges and universities
(HBCUs) that perform research in science and
engineering.

The 1990 survey collected gquantitative as well as
qualitative data  for individual science and
engineering fields. This provided a detailed picture
of the amount and condition of available research
space, recent and planned repair/renovation and
construction &ctivities, and sources of funds for
these capiial projects for the years 1988 through
1991. There was little difference between the 1988
and 1990 survey questionnaires. Additional detai:
was added to the "sources of funds" questions to
gather needed information of specific private
sources. Also, the data for main institutions and
associated medical schools, which were collected
on separate qucstionnaires in 1988, were combinec
into one questionnaire for the 1990 survey.

The data in this report were obtained from a
stratified probability sample of 253 universities and
colleges in a universe of 525 institutions. The
universe datafile included all universities and
colleges that offered a master’s or doctoral degree
in the sciences and/or engineering, all others that
had separately budgeted S/E research and
development (R&D) expenditures of $50,000 or
more, and all historically black colleges and
unive~" - (HBCUs) reporting any R&D
expenditures.  Within strata, institutions were
sampled with probability proportionate to the size,
based on R&D cxpenditures in science and
engincering. The institution sample for the 1990
survey was ussentially the same as for the 1988
study. All of the schools ranked in the top 50 and
98 of the top 100 werc sampled. The 253

1




institutions in the semple accounted for more than
75 percent of total academic R&D expenditures
and at least ™) percent of spending in each S/E
discipine. The 1990 study included the same 29
HBCUs that were surveyed in the 1988 study.

Findings from tkc 1990 study arc statisticallv
weighied to provide national estimates for all
schools that perform R&D activities. The response
rate was 94 percent for all universities and colleges.
The overall item nonresponse rate was less than
1 percent.
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1. INTRODUCTION

Background

Academic research facilities in science and
engineering are an important national resource.
Extensive hearings were held during the 99th
Congress in both the House and Senate committees
on science and technology to examinc the rescarch
facilities needs of universities and colleges. Both
committees found "sufficient evidence to suggest the
presence of a scrious and growing problem.." and
expressed concern that the Federal government did
not have in place an ongoing analytical system to
document the current status of and needs for
research facilities by major field of science and
engineering.  Such systematic information was
nceded to undersiand current and future facilities
pressures and to formulate sound solutiors over time.

Higher education officials have also expressed
growing concern about the increasing backlog of
deferred repair and renovation projects, driven to a
large extent by the need to upreade the quality of
their facilities to meet new tecanical and health and
safety requirements. Additional concerns have been
raised regarding the sources of financing of facilities.
For example, the limitation on tax-exempt bonds that
private institutions may have outstanding and the
decreasing tax advantages of private gifts may impact
on institutions’ abilities to secure funding for
necessary repair/renovation or construction activities.

In recognition of the need for objective information
in the area of research facilities, Congress directed
the National Science Foundation (NSF), in the
Authorization Act of November 22, 1985 (P.L. 99-
159, section 108):

...to design, establish, and maintain a datz
collection znd analysis capability... for the
purpose of identifying and assessing the
rescarch facilities needs of universitics and
colleges... The Foundation, in conjunction
with other appropriate Federal agencies, shall
conduct the necessary surveys every 2 years
and report the results to the Congress,

Three surveys have now been conducted and the
results reportec to the Congress. It was expected by
Congress that this continuous assessment would
provide baseline data necessary to formulate
apnropriate solutions to documented necds, as well
as \rend data nicessary to evaluate outcomes of
approaches thit might be implemented. To this end,
the informauon fron; these surveys serves the ne=d of

tke NSF's Research Facilities Office (RFO) for data
on the quantity and quality of academi: rescarch
space, facilitics-related expenditures and the sources
of funding for capital projects. The RFO was
established in December 1988, after Congress
authorized the Academic Rescarck Fadilitics
Modernization Program (NSF Authorization Act of
1988, 102 Stat. 2873, 42 U.S.C. 1862a-1862d) to assist
in modernizing and revitalizing the nation’s rescarch
facilities at institutions of higher education (sce NSF

89-127).

The survey data on new and deferred construction,
new and deferred repair/ renovation, and the
condition and adequacy of existing research facilitics
are based on both quantitative and qualitative
assessments provided by academic research
institutions. Although some of these data are by their
very nature subjective, they do capturc an overall
picture of the current status of facilities. However,
this report does not, nor was it intended to, assess the
impact of facilities on the quality of research being
conducted at academic institutions.

The 1986 NSF Academic Research Facilities
Survey

The first report to Congress in responsc to the
mandate was September 1, 1986. In order to meet
the schedule, NSF used an existing "quick responsc”
survey mechanism, the Higher Education Surveys
(HES) system, to collect data during the spring of
1986. These surveys collected quantitative data on
the amount of R&D space and facilities-related
expenditures and qualitative information on
university officials’ assessment of their rescarch
facilities peeds and problems. The surveys were
restricted to a limited set of doctorate-granting
institutions and did not collect quantitative data by
individual science/engineering field. The resulting
report was submitted to Congress in October 1986.

The 1988 NSF Academic Research Facilities
Survey

While the 1986 NSF "quick response” survey was
being conducted, the Foundation began the
development of an expanded sun.y to be conducted
in 1988, and every two years thereafter. The National
Institutes of Health (NIH) joined NSF in sponsoring
the expanded survey. Development of the survey
benefited from the assistance of higher cducation
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associations, university representatives, and an expert
advisory panel representing five research universities.
A group of higher education associations sponsored a
workshop in the spring of 1987 for the purpose of
advising NSF and NIH on the content of the survey
questionnaire. During the summer of 1987, NSF,
NIH, and contractor staff conducted site visits at 22
colleges and universities to discuss data collection
issucs, definitions, and queshwnnaire items. The
findings were presented in another association-
sponsored workshop in the early fall, where general
agreement was rcached about the details of the
survey design and questionnaire.

The sample for the 1988 survey represented a
universe of approximately 525 institutions, which
included al! those that awarded doctoral or master’s
degrees in the sciences or engineer.ag, all others that
had separately budgeted research expenditu..s of
$50,000 or more, and all historically black colleges
anc universities (HBCUs) with any research
expenditures. A sample of 247 institutions was
selected with probability proportional to size, as
measured by total science and engineering R&D
expenditures.! The sample included all of the 50
largest rescarch universities, and 98 of the top 100,
based on total R&D expenditures. In order to
provide reliable estimates for HBCUS, all 29 of those
that had reported any separately budgeted research
expenditures were included in the sample.

The survey questionnaire collected data on research
square footage and capital projects for construction
or for repair/renovation of research facilities by
major science and engineering discipline. Capital
projects data were collected separately for each of the
institution’s previous two fiscal years (1986 and 1987)
and for work planned for FY 1988 and 1989. Finally,
items concerning the condition and adequacy of
research facilities were also included in the survey.

The survey was conducted by mail during the fall and
winter of the 1987-88 academic year, with extensive
telephone followup to maximize the response rate.
The final response rate to the survey was 90 | ercent,
overall, with Iittle variation by type or control of
institution.

1'I‘he universe file from which the sample was drawn was the 1983
survey of R&D expenditures, which represented the most recent
umverse survey of R&D spending at universities and collcges

2For addit. aal information about the methodology and findings

of the 1988 survey, sece Scientific and Engineering Rescarch

The 1990 NSF Academic Research Facilities
Survey

The current survey was conducted two years after the
1988 survev and closely replicates the earlier study in
order to maximize the comparability of the findings.
Except for very minor cxpansions of the institution
sample (to better represent curreat patterns of R&D
actiity) and questionnairc (to obtain more
differentiated information about private sources of
funds for capital prrjects), the design and
questionnaire for the 1990 study were essentially the
same as in the previous survey. To assist institutions
in identifying and reporting facilities-related changes
since the previous study, institutions werc given
computer-generated facsimiles of their responses to
the 1988 survey.

As with the previous study, the 1990 survey was
conducted by mail, with telephone followup for
NONresponse. The processing of returncd
questionnaires cntailed extensive computer checking
for logical inconsistencies within the 1990
questionnaire and between the 1988 and 1990
questionnaires.  Respondents were contacted by
telephone to ic.olve any such inconsistencies that
were discovered.

The 1990 survey had an overall response rate of 94
percent, and response rates of over 90 percent were
obtained in all institution type categories.

Following the completion of data collection,
additional site visits were conducted to discuss the
findings with responding institutions and obtain
insights that would assist in the aralysis and
interpretation of the data. (See Appendix A,
Technical Notes, for additional detail on the study
methodology.)

Presentation of the Data and Organization of
the Report

The 1988 and 1990 Surveys of Scieatific and
Engineering Research Facilities provide the most

acilities a versiti d leges: National Science

Foundation, NSF 88-320, September 1988,

Some revisions were made to prior-year data as a result of these
inquinies. Consequently, to obtain accurate historical data, only
the latest statistical tables should be used, not those published
carlier.
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comprehensive national database available on the
status of these facilities. This report uses the data
from these surveys to describe current facilities status
and to identify changes over the time periods
represented in the two studies.

All of the findings discussed in this analysis arc
derived from a larger and more detailed series of
statistical tabulations, which are presented in
Appendix D. Although most ci the results mentioned
in the text of this report are shown in association with
text tables or graphics based on data fiom Appendix
D, occasional references are also made dircctly to
Appendix D tables.

The first three findings chapters provide quantitative
information. Chapter 2 concerns trends in the overall
amount of rescarch spacc available in scicnce and
cnginecring disciplines at the nation’s research-
performing acadcmic institutions. Differcnces
between institutional types and betwecn scicnce/
cnginecring disciplines are described. Chapter 3
discusses the costs and square footage associatcd with
rcpair/renovation a- d new construction of research
facilitics for projects initiated in 1986-89 and for
projects planncd to begin in 1990 or 1991. The
sources of funds for these projects are discusscd in
Chapter 4, with particular emphasis on the
differences between public and private institutions.
The status of private institutions relative to the
limitation on outstanding tax-cxempt bonds is also
discussed in Chapter 4.

A companion to this NSF report 1s being prepared by the
National Institutes of Health to provide additional information
about biomedical rescarch facilities in medical schools, in other
academic settings, in hospitals, and 1n pnvate, nonprofit
research organizations. Findings from the 1988 survey for these
groups are presented in The Status of Biomedical Research
Facilities. 1988, National Institutes of Health, January 1989

Chapter 5 presents the qualitative informaticn
collected in the survey, including institution
assessments of the condition of their research
facilities, the adequacy of the amount of research
space available, and the adequacy of selected
infrastructure aspects of facilities. The findings
concerning facilities condition are compared to
repair/renovation information provided in Chapter 3
to assess trends in the amount of deferred repair/
renovation.

Finally, Chapter 6 providcs a summary of findings for
historically black colleges and universities.

Appended to this report are technical notes
presenting additicaal information about the design
and mcthodology of the 1988 and 1990 studies
(Appendix A); a list of sampled institutions
(Appendix B); thc survey questionnaire (Appendix
C); and dctailcd statistical tables (Appendix D).




2. CURRENT AMOUNT OF RESEARCH SPACE

Highlights

A 1otal of 116.3 millioa net assignable square
feet (NASF) of science/engineering (S/E)
research space was reported in usec in
American universities and colleges in 1990;
there was no statistically significant change
from 1988 to 1990 in the overall amcunt of
academic S/E research space.

Likewise, from 1988 to 1990 there were no
statistically significant changes in the
distribution of research space among
institutions and disciplines.

Seventy percent of all academic S/E
rescarch space is concentrated in the 100
largest research-performing institutions,
which have an aver.ge of over 800,000
square feet of research space per instituiion,

Other doctorate-granting institutions (those
not in the top 100) account for 25 percent of
the nation’s R&D space and have a mean of
about 150,000 square feet of research space
per institution. Non-dactorate-granting
institutions contain less than 5 percent of all
academic rescarch space, and average about
20,000 square feet of research space per
institution.

Among the 100 top R&D performers, half of
all space assigned to S/E disciplines is
allocated to sponsored .esearch, while other
doctorate-granting  institutions  allocate
37 percent for such research, and non-
doctorate-granting institutions  allocate
16 pereent.

Three-fourths (75 percent) of all academic
rescarch space (869 million NASF) is
located in public institutions; private
institutions contain 29.4 million NASF.

Over 85 percent of all S/E research space is
concentrated in five disciplines: the
biological (22  percent),  agricultural
(18 percent), and medical (17 percent)
scicnees;  engineering (15 percent); and
physical sciences (14 percent).

Distribution of Research Space Among
Institutions

The 525 research-performing universities and
colleges represented in this study contain an
estimated 276 million NASF of space in science and
engincering disciplines in 1990, 42 percent (116
million squarc feet) of which is allocated to
separately budgeted organized research.’ Neither the
total amount of S/E space nor the amount assigned
to organized research is significantly different from
the amount reported in 1988 (Figure 1).

Seventy percent of all 1990 R&D space (81.7 million
NASF) is housed in the 100 largest rescarch-
performing institutions, as defined by 1988 total S/E
research expenditures.” This group, on average,
allocates half of its science/engineering space to
organized rcsearch (Table 1).

Doctorate-granting institutions that are not in the top
100 contain 30 million NASF of S/E research space,
representing 25 percent of all academic rescarch
space in universities and colleges. Institutions in this
category allocate just over one-third (37 percent) of
their total S/E space to organized rescarch, a
somewhat lower proportion than for the top 100.
Non-doctorate-granting institutions allocate an cven
lower 16 percent of their S/E space to organized
research, and they account for a total of 5 percent of
all academic research space.

Particularly for non-doctorate-granting institutions,
these figures should be considered conservative
estimates of the actual amount of research space in
use today. Many respondents at small,
predominantly undergraduate institutions have
indicated that organized research, as deiined by
OMB, understa.es the extent of research activity at

SThc terms “separately budgeted® and “organized research” are
defined in OMB circular A-21, which is used by larger
institutions to calculate indirect cost recovery rates for Federally
funded activities. This definition appears in the technical notcs,
Appendix A.

61‘hc *100 largest R&D performers® was selected as an analyticat
grouping because those institutions collectively represent
significant proportions <. all academic R&D expenditures (83
percent). They are also referred ‘o as the "Top 100 in R&D"
throughout this report.
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Figure 1
Distribution of space assigned to science/engineering disciplines
by institution type: 1988 and 1990
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Reference: Appendix Tables 2-3 and 2-6
Source: National Science Foundation, SRS
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Table 1  Number of institutions and asmount of R&O space by institution type and control: 1968 and 1900

Amount of R&O space
Number of
institutions Total (square Mean per institution As s Dercent
Institution type feet in millions) (n thousands) of \otal S/E space
and control '
1988 1980 1968 19080 1968 l 1990 1968 1900
Tolad . . 525 525 1121 1163 213 2 L)) 42
. 293 293 107 4 111.2 367 380 45 46
Top100inR&O.. ... .. 100 100 8086 3.7 808 817 49 50
Other. ... . 183 183 %8 205 139 153 38 37
Non-doctorale-granting 232 232 46 5.2 20 22 15 16
PUbKC.. ... ceeenes e . 320 319 824 869 258 272 40 4
Doctorate-granting 1N 190 793 836 415 440 43 44
ntop 100 in RAD ... 70 70 593 61.3 847 878 46 48
Other..... ... .. 121 120 20 23 165 186 k. 37
Non-doctorate-granting . 129 129 31 33 24 26 15 14
Privade... . ... . 205 206 297 294 145 143 45 46
Doctorate-granting 102 103 282 276 276 268 49 50
Intop 100 in RAD . . 30 0 213 204 710 680 57 58
Other .. . 73 73 69 72 95 90 a5 6
Non-doctorate-granting. 103 103 15 18 15 17 18 19

Note' Details may not sum to totals because of rounding
Reference. Appendix Tabie 2-1
Source Natlonal Science Foundation, SRS

their institutions, since it does not include
undergraduate research or department-funded faculty
research, especially rcsearch that is conducted in
multipurpose offices and laboratories that are not
assigned exclusively for research use.” Consequently,
small institutions that reported to the study using the
A-21 definition may have understated their research
space by a considciable amount. On the other hand,
many of the smaller research providers are not
required to maintain records based on A-21
definitions, and sevcral are known to have reported
the total amount of spacc they use for research,
including multi-use "departmental research” space. It
should also be noted th~t, even if non-doctorate-
granting institutions exclue d as much as half of their
total research space in order to comply with the study
definitions (which seems highly unlikely), institutions

7Thc same problem would also cxist at the larger research
institutions, but respondents from several such institutions have
cstimated that the A-21 definition encompasses most of their
research space, on the order of %0 percent or more.

RIC

Aruitoxt provided by Eic:

in this category would still collectively account for less
than 10 percent of all academic research space.

Public institutions, which make up 60 percent of the
population of research-performing institutions, tend
to be somewhat larger than the private institutions in
this population: they house three-quarters of all
academic S/E rescarch space. The average amount
of research space in public institutions is larger than
that at private institutions, overall (272,000 NASF
versus 143000 NASF) and in each of the three
institutio. «ype categories (Table 1). As a group,
though, private institutions allocate a greater share of
their S/E space to research (46 percent) than do
their public counterparts (41 percent).

These 1990 findings concerning the amounts and
distributions of total S/E space and of S/E research
space, by type and control of institution, are entircly
consistent with those from the 1988 survey. Thus,
although estimates from the two surveys are not
always exactly the same, none of the differences are
s'atistically significant.
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Table 2  Percent of institutions with any assigned R&D space in science/enginesring discipines by discipiine and institution type: 1988 and 1960

Percent of Amount of R&D space
institutions
with any R&D
space in the Tolsd As & percent
Discipline discipiine (square feet of lotal S/E space
(in milons) in the discipline

1988 1960 1988 1990 1988 1900

|

Total - -~ 12 116 4 42 j
Engineering .. 54 58 16 17 40 L]
Physical sciences 85 86 16 16 45 Q
Environmental sciences 57 54 6 6 51 50
Mathemalics. . . 61 56 1 1 15 15
Computer sclence 63 54 1 1 29 3
Agricultural sciences 18 18 18 21 59 61
Biological sciences 91 92 24 26 5 53
Medical sciences 51 51 19 20 29 N
Psychology 77 77 3 3 34 33
Social sciences 69 66 3 3 20 2
Other sclences. nec 18 13 4 2 72 51

Reference Appendix Table 2-3
Source National Science Foundation, SRS

R&D Space by Discipline
(mathematics, computer science, psychology, and the
Few academic institutions conduct .rganized  social sciences) are all widely represented.
research in every science/engineering discipline.
Most widesprcad are the biological sciences, which ~ The majority of the academic rescarch space is
are rcpresented at 92 percent of all institutions  concentrated in the biological (22 percent),
(Table 2). This is followed by the physical sciences  agricultural (18 percent), and medical sciences
(found at 86 percent of all ins‘itutions) psychology (17 percent), followed closely by engincering
(77 percent), and the social sciences (66 percent). (15 percent) and physical sciences (14 percent)
Enginccring, mathematics, computer science, and  (Figure 2). Together, these five disciplines account
environmentai and medical sciences each occupy for 86 percent of all research space in use at
research space at about half of all institutions. American universities and colleges. These patterns
Agricultural sciences research . limited to less than ~ have remained stable over time, with only minor
20 percent of all institutions, almost all of which are  variations in this allocation of space bctween 1988
public (Appendix Table 2-4). In addition, 13 percent  and 1990.
of the institutions reported research space under the
category "other sciences, not elsewhere classified ~ The ratio of research space to total space also varics
(ne.c.)." This category was used for non- by discipline. Thus, over 60 percent of all space
departmental and interdisciplinary facilitics that  assigned to the agricultural sciences is used for
could not be readily allocated to one or more specific  research (Table 2).  Similarly, over half of all
disciplines. acadcmic space in the biological and environmental
sciences is used for R&D, as is 51 percent of the
Disciplines that are the most widcly rcpresentcd  space designated as "other sciences.” Again, there is
across institutions < s not necc ssarily hay  the largest  little change in this profile from the results of the
amount of research space. The four smallest 1988 survey.
disciplines in terms of total rescarch  space
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gure 2
Distribution of S/E research facilities by discipline and institution type: 1990
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1 Reference. Appendix Table 2-6
[ Source National Science Foundation, SRS
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E Table 3  Distribution of RAD spae by discipiine and Institution type 1988 and 1990
!
| Doctorale-granting
a Total Non-doctorste-
: Discipline Top 100 in R&D Other
i 1388 1990 1988 1890 1988 1980 1888 1960
|
;
:
E (Percent of research space)
{
; Total 100 100 100 100 100 100 100 100
i
: Engineering 14 15 1a 15 15 14 1 14
: Physical sciences 14 14 13 13 16 14 29 28
F Environmental sciences 6 5 6 8 5 4 5 4
Mathematics ... 1 1 0 1 1 1 1 1
Computer sciences 1 1 1 1 2 1 4 2
Agricultural sciences 16 18 18 20 1 14 8 11
Blological sciences 21 2 21 21 23 25 2 22
, Medical sciences. 17 17 1o 17 17 19 2 2
. Psychology ... . ... . 3 3 2 2 3 3 9 8
: Social sciences .. . 3 3 3 3 2 2 7 8
; Other sciences, ne ¢ 4 2 4 2 5 1 2 2
Note: Delaiis may not sum 1o tolas because of rounding
» Reference: Appendix Table 2-6
: Source National Sclence Foundation, SRS
é
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The allocation of rescurch space among disciplincs
was essentially (he same in 1990 as it was in 1988, and
the allocation was also generally similar across the
different types of institutions (Table 3). There are
some noteworthy differences between doctorate-
granting and non-doctorate-granting institutions,
however. Thus, non-doctorate-granting institutions
allocate larger shares of their research space to the
physical sciences, psychology, and the social sciences
than do doctorate-granting institutions. The reverse
is true for agricultural and medical sciences, which
are considerably more prominent at doctorate-
granting institutions than at non-doctorate-granting
institutions.

Leased and Temporary Space

Trends in  institutions’ use ot lecsed and/or
temporary rescarch space might be an indication of
short-term fluctuations in nced for expanded research
facilitics. In the 1988-90 period, little change was
observed in this indicator. Only 3 percent of all S/E
R&D space at universitics and colleges is in lcased
rather than institution-owned facilities (Tablc 4).

Tabie 4  Percentage of academic research space that Is leased or
housed in lempora.y faciities 1988 and 1990
Leased Temporary
space space
Institution type
and control
1988 1990 1988 1990
{Percent of fotal R&D NASF)
Total 34 31 18 15
Doctorate-granting 3as 32 18 15
Top 100 In R&D 35 32 19 17
Other 34 32 13 10
Non-doctorate-granting 02 03 12 07
Pubiic 28 25 21 17
Prnivate 49 48 10 09

Reference Appendix Table 2-8

Source National Science Foundation, SRS

Doctorate-granting institutions use leased research
space relatively more often than non-doctorate-
granting institutions (3.2 percent versus 0.3 percent),
and private institutions have relatively more leased
space than public institutions (4.8 percent versus 2.5

percent).

Temporary space, such as trailers and quonset huts, is
used for less than 2 percent of all R&D space.
Again, doctorate-granting institutions use temporary
facilities for a greater share of their R&D space
needs (1.5 percent) than do non-doctorate-granting
institutions (0.7 percent), and public institutions rely
more on tempora:y quarters (1.7 percent) somewhat
more than do private institutions (0.9 percent).
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3. NEW CONSTRUCTION AND REPAIR/RENOVATION OF RESEARCH FACILITIES

Highlights
New Construction

= A great deal of new construction activity has
peen undertaken in recent years, with
institutions breaking ground for over $2
billion in R&D-related new construction in
1986-%7 and over $2.5 billion in 1988-89.
When completed, these projects will produce
over 20 million nct assignable square fect of
new R&D space.

# In spite of this substantial level of new
construction, there was little or no net
increase in research space from 1988 to 1990,
suggesting that much of the new conscruction
is replacing outdated or inadequate space
rather than enlarging the total amount of
research space.

« Construction unit costs (the cost per square
foot of research space created) increased at
an average annual rate of 12.5 percent from
1986-87 to 1990-S1, well above the level of
inflation over this period.  Apparently,
growing technological and  regulatory
requirements are becoming major factors
driving construction costs for academic
research facilities.

s There was an increase in construction
activity from 1986-87 to 1988-89, but it was
not nearly as great as that which had been
planned at the start of the 1988-89 period, as
reported in the prior survey. Approximately
$1 billion in new construction planned for
1988-89 was abandoned or delayed, often
dv : to funding shortfalls.

« There was some cvidence that high-tech,
high-unit-cost  projects and  project
components were especially vulnerable to
deferral.

s Facilities planners anticipate substantial
construction activity in 1990 and 1991
Almost $3.5 billion in new construction
projects arc planned to begin during the
coming two years, roughly the same amount
as had been projected for the two years
following the prior survey (1988-89).

= In comparison to the 1988 survey, construc-
tion swaris arc down among engincering
department: (from 28 percent of the relevant
institutions in 1986-87(018pereentm1988—
89), and up among biological sciences
programs (from 12 percent in 1986-87 to 22
percent in 1988-89).

Repair/Renovation

= Expenditures for facilities rcpair and
renovation increased from $840 million in
1986-87 to $1.04 billion in 1988-89, in
contrast to projections that had eavisioned
decreased spending.  The total space
affected by these repairs, however, decreased
somewhat, resulting in much higher average
unit costs than had been anticipated.

s As also happened in the 1988 survey,
institutions now project less repair/
renovation activity for the upcoming two-
year period than occurrsd in the past two
years.

Introduction

Institutions were asked to report all new construction
project starts and major repair/renovation projects
hegun during the two-year period 1988-89 and
planned for the years 1990-91. Project start was
defined as the year in which they actually broke
ground for new construction. The 1988 survey had
asked about projects started during 1986-87 and
planned for 1988-89, providing four scts of data
spanning a six-ycar window of actual and planned
construction and repair/renovation activities.

The survey was limited to major projects, which were
defined as those with R&D-related costs of $100,000
or more. All cost figures arc total project costs
(defined as cost to complete), including plannir 3,
construction, and fixed equipment. In the case of
multiyear projects, total project costs were allocated
to the year in which the project actually began.
Multipurpose projects that served both research and
non-rescarch purposes were prorated to reflect only
the R&D-related portion of the cost.

This chapter describes new construction and
repair/renovation projects started during the period
1986-89, and planned for 1990-91. The chapter



begins with a discussion of new construction projects,
nci assignable squarc fontage affecied, and piroject
costs. Repair and renovation projects arc then
discussed in the latter half of the chapter. Deferred
capital projects are discussed in Chapter 5.

Construction of New R&D Space, 1986-91
Extent of Construction Activity

Over 40 percent (43 percent) of all academic
ins.qutions broke ground for new R&D-related
construction projects during 1988 and 1989, up
somewhat from 37 percent during the prior two-year
period (Table 5). This overall prevalence of facilities
construction in 1988-89, as reported retrospectively in
1990, was the same as the institutions had projected
for this period in the 1988 survey, although the
particular institutions involved in actual construction
projects were not always the same ones that had
planned projects for this period. The number of
institutions planning any R&D facilities construction
for 1990-91 is slightly lower (35 percent overalij than
for the previous years.

Actual construction activity in 1988-89 was most
prevalent among the 100 largest R&D performers
(71 percent), lower among other doctorate-granting
institutions (43 percent), and least prevalent among
non-doctorate-granting institutions (31 percent).
These differences are generally consistent with the
relative amounts of research activity (e.g., aggregate
R&D expenditures) at institutions in these three
categorics, and the differences are also consistent
across time periods, for both actual and planned
construction. The differences are especially
pronounced for 1990-91 planned construction, during
which time 82 of the top 100 institutions in R&D
expenditures plan new construction starts, as
compared to only 9 percent of those in the non-
doctorate-granting group.

New construction starts in 1988-89 were more

common among public institutions (5) percent) than
among private institutions (33 percent), as was also
the case in the 1686-87 period (44 percent versus
25 percent).  Nonetheless, both public and private
institutions reported increased construction activity
over 1986-87.

Table 5  Percent of institutions siarting any projects fo construct new
science/enginesring RAD space by institution type and
controi and year of project siart: 1988-91*
Year of construction project stan
fnstitution
type and control 100887 | 1088-89 | 1088-30 | 19900t
(actual) | (pian) (actuel) (plan)
(percent)
Toll. ... coconenne wenee 37 4 4 35
Doclorate-granting 4 61 5 55
Top 100 in RAD T2 It n 82
Other............ ... 33 51 43 41
Non-doctorate-
granting.. . . 25 21 31 9
PUDHC ....ccocnraveen o s “ 56 50 4“4
54 70 56 64
in top 100 in
RAD....... 79 86 74 86
Other. ... Ll 60 45 50
Nan-doclorale-
granting . . 2 kS 40 14
Private 25 23 33 21
31 “ 47 39
n fop 100 in
RAD . .. 57 67 63 73
Other .. .. 2 % 40 25
Non-doctorale-
granting. . . 18 2 20 4

*Findings are limited 10 projects with estimated total cost of $100.000 or
more for RAD-related Space.

Reference Appendix Table -1
Source National Science Foundation, SRS

Consistently over the three (wo-year periods
encompassed in this study, the largest S/E disciplines
in terms of existing amounts of rescarch space also
tended to be the ones with the most widespread new
construction. Thus, 34 percent of all institutions with
research space in the agricultural sciences reported
new construction starts in 1988-89, consistent with the
findings of the prior survey (Table 6). Construction
activity was also relatively prevalent among the
biological (22 percent) and medical sciences
(18 percent), as well as in engineering (18 percent)
and in interdisciplinary programs that could not be
classified into any of the other discipliies (19
percent). Very few institutions reported any new
construction starts in mathematics, psychology, or the
environmental, social or computer sciences. Fewer




than 10 percent of the institutions with research space
in these disciplines reported new constructioa starts
for these arcas.

Table 6 Percent of institutions with any recent of planned projects
to construct new R&D space by discipine. 19868-91*
Year of construction project siart
Disciptine 1906-87 | 1988-89 | 196880 | 1900-91
(actual) | (plan) | (actual) | (plan)
(percent)
Total 37 44 44 35
Engineering 28 20 18 20
Phynical sciences 9 15 15 1"
Environmenial
sclences 9 11 6 8
Mathematics 1 3 2 3
Computer sciences 8 7 7 6
Agricultursl sciences 38 38 34 33
Biological sclences 12 23 2 16
Medical sciences 20 29 18 26
Psychology 5 2 3 2
Social sciences . 5 4 4 3
Other scienices, n e c 15 16 19 4

*Findings are limited to projects with estimated total cost of $100,000 or
more for R&D-refaled space The base of the pefcentage is the
estimaled number of Institutions with any R&D space In the discipiine in
1988

Reference Appendix Tabie 3-3
Source Nalional Sclence Foundation, SRS

In comparison to the 1986-87 period as reported in
the 1988 survey, actual construction starts in 1988-89
were down among engineering departments (from 28
percent of the relevant institutions in 1986-87 to 18
percent in 1988-89), and up among biological sciences
programs (from 12 percent in 1986-87 to 22 percent
in 1988-89). Both of these ticnds appear to be
consistent with projections that had been reported in
the 1988 survey.

Overall Trends in Amounts and Costs of New
Construction

New construction begun during 1988-89 will produce
an estimated total of 10.6 million net assignable
squarc fect (NASF) of new research spacc when

completed (Figure 3).8 This is a 7-percent increase
over the 99 miliion NASF in new consiruction
started in 1986-87. However, it is 1.2 million square
feet less than had been planned in carly 1988.

A similar pattein is sccu when construction activity is
measured in dollar terms. The research components
of construction projects for which ground was broken
in 1988-89 arc estimated to have a total cost at
completion of $2.5 billion, which is up slightly from
the comparable figure for projects begun in 1986-87
($2.1 billion). However, it is nearly a billion dollars
below institutions’ planned committments for 1988-
89, as reported in the 1988 survey ($3.4 billion).

These findings indicate that, while there was a slight
increase in facilities construction activity from 1986-
&7 to 1988-89, there was also a substantial amount of
cleventh-hour downscaling or abandonment of
construction work that had not only been identified as
needed, but had been planned, reviewed, approved,
budgeted, and actually scheduled for groundbreakirg.

For most affected institutions, this cutback in
construction involved a reduction in the scale of the
projects undertaken in 1988-89 rather than a
complete postponement of construction activity
during this period (i.c., most institutions that planned
1988-89 construction projects in a given discipline
actually did break ground for new construction, but
the projects were often scaled back significartly from
what had been planned). Asked the rcasons their
projects did not materialize as planned, several
institutions cited difficulties in fundraising as being
the main problem.

From the data provided, institutions apparently hope
to have greater success in raising funds for 1990 and
1991 facilities construction pro,.cts than they did in
the previous two-year period: the estimated total cost
of construction projects planned to begin in 1990-91
is $3.5 billion. If realized, these plans would require a
40 percent (81 billion) increase over the $2.5 billion
spending level reported for 1988-89.

B']‘hns does pot necessanly imply that there will be 2
corresponding increase in the total amount of space available
for rescarch purposes, as much of this new space will be used to
replace other aging or outdated space, or space that will be
converted to other uses. Indecd, as noted in Chapter 2, the total
stock of research spacc has not increased substantially in the two
years since the previous study, even though a great deal of
<onstruction activity has taken place.




R&D - related total cost, net assignable square footage, and cost per squar? foot

Figure 3
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The study did not collect cost-per-square icot data,

as such. However, it is possible to obtain a rough
estimate of the overal' average unit cost of new
construction simply by dividing the aggregate total
cost for all projects by the aggregate amount of
research space to be produced. As shown in Figure
3, these average unit costs have increased from
$207/NASF in 1986-87 to $231/NASF in 1988-89,
and they are anticipated to increase further to
$311/NASF in 1990-91. This constitutes a 50-percent
increase in construction costs over this 4-year period.

Such unit cost increases, which are well above the
levcl ot inflation over this period, are apparently
being driven by other factors. By far, the two major
factors most often cited by respondents in explaining
the growing costs of new construction werc the
concurrent demands of providing state-of-the-art
scientific research facilities (which entail cver-
growing power, air handling, data communications,
and other requircments), along with the increasing
burden of conforming to state and Federal health and
safcty requirements. Indeed, somc respondents
hypothesized that these two "add-on" factors account
for a greater portion of the total costs of research
facilitics construction than does the basic bricks and
mortar itself. Typical respondent comments in
rclation to this issue include the following:

s Simply put: meeting regulations costs moncy,
lots of money. This includes buth bringing
existing facilities up to current requirements
and meeting standards in new construction.
(Public, doctorate-granting :stitution)

s Major factors in recent years have been safety
and health regulations, including and
principally asbestos removal and containment,
but also improving air quality in chemical
labs. Any changes in national, state or local
standards have an immediate effect on the
campus because of the highly sophisticated
research done here.  Project costs have
certainly increased as a result of regulatory
changes... (Fublic, doctorate-g.anting
institutions)

s The costs driven by regulatory changes are
major n nature and particularly critical
because they are often beyond the planning
and budgeting capacity of the University. We
strongly suppont  health and safety and
regulatory refcrm but the fiscal impact of such
mandated programs overwhelms the research

budget. Costs ossociated with these changes
impact not only research budgets of the
University but the overall institutional budget
and consequently have a direct effect on the
instructional mission of the University as well.
(Public, doctorate-granting institution)

Among the most costly projects reported by
institutions are bio-hazard and toxic materials control
facilities, clean rooms, and animal quarters that
conform to the n¢ v Federal standards. Such facilities
require costly enviconmental and air circulation
control, plumbing, was: storage and removal, and
other features that are subject to strict regulatory
controls. Typical respondent comments in relaiion to
this issue include the following:

» Changes in legislation regulating the care of
animals and the handling/disposal of
hazardous materials will be a major expense
for the medical center in the near future. We
anticipate legislation significantly improving
the quality of life to be provided arimals used
in  medical research that will require
substantial medifications to the existing
facility. Both the increase in the amount of
space required for each animal..and the
quality of the space..will be expensive (0
provide. (Private,  doctorate-granting
institution)

» Animal care and accreditation requircinents
have ceused substantial cosis which might
otherwise not be required in the absence of the
regulations.  Approximately $2 million is
designated for remodeling of animal care
facilities. (Public,  doctorate-granting
institution)

e (Private, doctorate-granting institution) is
incurring major expenses for chemical waste
and radioactive waste handling....Regulatory
changes are driving major projects for
chemical and radiation safety and for animal
care.

s Many of the animal units constructed a few
years ago are now obsolete.  Unless the
obsolete animal facilities are updated, the
research personnel will not be able to conduct
many of tomorrow’s research projects.
(Public, doctorate-granting institution)
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»  Tovic waste storage and dizposal is a rapidly
growing expense...We will be spending over
382,000 annually. (Private, non-doctorate
institution)

s Taxic waste disposal and animal holding
faciiities badly need improvement. There is a
general and s nous lack of funding for
operation and maintenance of campus wide
shared use and suppont facilities and
equipment. (Public, doctorate-granting
institution)

In this connection, it is intriguing that the average
unit cost of facilities construction projects actually
undertaken in 1988-89 was considerably lower than
the average for all projects that had been planned for
this period: $231/NASF versus $288/NASF (Figure
3). Thisimplies that the portion of the planned 1988-
89 construction that ultimately was cut out or
postponed tended to be of higher unit cost than the
construction that did go forward. Apparently, in an
environment where financial resources are not
adequate to meet identified needs, the most high-tech
(and high unit cost) projects, which may also be
especially important in maintaining the university’s
long-term capabilities to remain in the forefront ¢
research, may often be the first to be cut.

Construction Trends by Institution Type and
by S/E Discipline

The relative amount of new construction activily in
cach of the various classes of institutions (e.g.,
doctorate-granting/ non-doctorate-granting and
public/private) can be compared by expressing the
total NASF being built as a percentage of the existing
R&D space at each type of institution. This figure
currently stands at 9 percent of currently existing
R&D space, which is consistent with the 1988 survey
(Table 7).

Non-doctorate-granting institutions have relatively
ambitious construction projects underway with
construction projects that will add (or replace)
16 percent of all science and engineering research
space, while the top 100 doctorate-granting
institutions are building the equivalent of 7 percent of
their preseatly available space. It should be noted,
however, that this ambitious pace is not expected to
continuc into 1990-91. Ncw construction pla. s for
the coming two-year period represent only 8 percent

of the current R&D cnace at non-doctorate.granting

institutions.

This profile of increased construction activity among
non- Joctorate-granting institutions (and increasing
acuvity among doctorate-granting institutions other
than the top 100) is most apparent among public
institutions. Public, non-doctorate-granting
institutions started projects in 1986-87 representing
over one quarter (27 percent) of then-existing R&D
space, and projects representing another 20 percent
were started in 1988-89. This program is expected to
taper off to 12 percent of existing space in 1990-91.

Table 7. Total net assignable square feet (NASF) of RAD space 10
be crealed by recent and planned construction as &
percentage of existing RAD space by Institution type and
year of project start: 1966-91¢

Year of construction project start

Institution
type and controt 19686-87 | 1968-80 | 1968-80 | 1900-91

(actual) | (pian) | (actua) | (pian)

(percent)

Tolat . . . 9 11 9 10

Doctorate-granting 8 10 9 10

Top 100 In R&AD 9 10 7 9

Other... ... . 6 13 13 11
Non-doctorate-

granting 2 1 16 8

Public . . 9 1" 9 9

Doctorate-granting 8 10 9 9
ntop 100 In

R&D 9 9 7 8

Other . . 5 14 14 1
Non-doctorate-

granting 27 16 20 12

Private ... . 9 10 9 12

Doctorate-granting 8 " 3 13
Intop 100 in

R&D .. .. 8 11 8 13

Other. . . 9 11 10 1
Non-doctorale-

granting 12 1 8 2

*Findings are limited 10 projects with estimated lotal cost of $100,000 or
more for R&D-related space

Reference' Appendix Tables 3-2 and 2-1
Source Natlonal Sclence Fo'sndation, SRS

The increasing costs of new construction to support
science and engineering research at academic
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institutions can he expressed in terme of the average
biennial investment per institution for new
construction (Table 8). For projects started in 1986
and 1987, the average investment gcr rescarch
institution was approximately $4 million.” This figure
rose 1~ almost $5 million in 1988-89, and is expected
to grow to over $6.7 million in 1990-91. The top 100
institutions (as measured by annual S/E R&D
expenditures) spent an average of approximately $16
million apiece in both of the two-year periods
surveyed, and they expect to commit an average of
almost $25 million per institution to new construction
starts tn the coming two years.

Table 8 Mean cost per institution of projecis to construct new
R&D space by insttuton type and control and ysar of
project start. 1966-91*
Year of construction project starl
institution
type and control 1986-87 | 1988-89 | 1988-89 | 1990-91
(actual) | (plan) | (actual) | (plan)
(Dollars in mitlions)
Total 39 65 47 67
Doctorate-granting 64 112 79 15
Top 100 in R&D 160 245 156 248
Other 15 43 39 47
Non-doctorate-
granling 07 05 06 05
Public 42 66 54 67
Doctorate-granting 64 105 86 107
in top 100 in
RAD 152 203 142 199
Other. 13 48 52 53
Non-doctorate-
granting 10 08 08 o8
Private 34 63 36 66
Doctorate-granting 65 126 67 131
in top 100 in
R&D 179 344 187 361
Other .. 18 34 18 37
Non-doctorate-
granting . 03 00 05 01

*Findings are kmited lo projects with estimated lolai cost of $100,000 or
more tor P&D-relaled space Means are based on all institutions with

some assigned RAD space
Refersnce: Appendix Tables 3-2 and 2-1
Source National Science Foundation, SRS

91‘h|s includes all 525 research-pcriorming institutions 1n the
study universe, not just the ones that actually had facihties
construction projects in 1986-87 (the mean for th: latter
subgroup 15, of course, larger at $10.7 milhon per institution).
The overall mean for all institutions of a given type 1s used to
provide an ndication of the average expected cost for
institutions in that group.

Private institutions spent less, on average, than did
their public counterparts, though private doctorate-
granting institutions in the top 100 in R&D actually
invested more (on a per-institution basis) than did
public institutions in the top 100,

New construction is planned and underway in all
academic science and engineering  disciplines
surveyed, though the space to be created represents
varying proportions of the total research space
currently in use in these disciplines (Table 9).

Table 9. Total net assignable square feet (NASF) of R&D space to
be cresied by recent and pianned construction as &
percentage of existing R&D space by discipiine and yeer
of project stat. 1988-01¢

Year of consiruction project start
Disciptine
1966-87 | 19688-89 | 1068-80 | 1960-91
(actual) | (plan) | (actual) | (plan)
(percent)

Tolal .. 9 1 9 10

Engineering 15 12 9 13

Physical sciences 5 1" 12 10

Environmental

sclences .. . 6 7 5 9

Mathematics ... .. . 1 5 3 6

Computer sciences . 16 15 20 27

Agricultural sclences 9 5 6 4

Blological sciences. . 7 10 9 1"

Medical sciences. .. 10 17 " 14

Psychology ........ . . 4 2 4 1

Sociai sciences .. 6 7 10 5

Other sciences, n o.c “ 15 23 2

*Findings are mited 10 projects with estimated total cost of $100,000 or
more for R&D-related space

Reference Appendix Tables 34 and 2-6
Source National Science Foundation, SRS

Computer science leads the list in terms of new space
as a proportion of existing space, with new
construction representing 20 percent of existing
space. This finding, though, can be attributed more
to the relatively small amount of space allocated to
computer science, rather than to any overwhelming
construction initiative in tke discipline. Aside from
that, the largest potential increase in space is
reported in the physical and medical sciences (12

percent and 11 percent of present  space,
respectively).
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Figure 4
Distribution by discipline of the total cost of recent projects
to construct new R&D space: 1986-89*

Percent of total construction cost ($4.5 billion)
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Reference. Appendix Table 34
Source. National Science Foundation, SRS

In dollar terms, almost half of all funds invested in
new construction of research facilities during 1986-87
and 1988-89 was focused in the medical (26 percent)
and biological (23 percent) sciences (Figure 4). This
trend is expected to continue into 1990 and 1991
(Appendix Table 3-4). Two other disciplines,
engineering and physical sciences, account for
another 31 percent of all new construction investment
in universities and colleges. New construction of
engineering facilities had represented over 20 percent
of all construction activity in 1986-87, but fell off to
only 16 percent in 1988-89. New construction in the
physical sciences, on the other hand, grew from 9
percent in 1986-87 to 16 percent in 1988-89, and it
expected to grow to 18 percent of total new
construction investment in 1990-91,

Repair/Rencvation of Research Facilities,
1986-91

Institutions were asked to report recent and planned
activity to repair and/or renovate existing research
space, including the repair of facilities in poor
condition, capital improvements, upgrading, and
conversion of existing space to research use. Projects
listed in this section of the survey were limited to
those with R&D-related completion costs of $100,000
or more. Respondents reported the research-related
portion of the total project cost {including planning,

construction, and fixed equipment) as well as the
amount of research space affected by the repairs.

Extent of Repair/Renovation Activity

Approximately half of all academic institutions began
major repair and/or renovation projects during each
of the two-year periods covered by the research
facuities surveys (1986-87 and 1988-89, sec Table 10).
A larger proportion of public institutions reported
such projects than did private institutions (51 percent
versus 41 percent for 1988-89). These figures are
somewhat higher thaa the number of institutions that
planned such repair/renovation projects, particlarly
among private institutions.

Almost all of the top 100 research-pcrforming
institutions  initiated repair/renovation projects
during each of the two-year periods ( S percent in
1986-87, and 85 percent in 1988-89).

As would be expected, the disciplines that have the
largest amounts of existing research space also have
the most widespread repair/renovation activity. In
1988-89, for example, 35 percent of all institutions
with research space in engineering had major
repair/renovation projects in that discipline (Table
11). The other large disciplines -- the biological,
medical, agricultural, and physical sciences -- also had
widespread repair/renovation activity, ranging from

3.8 40)



Q

ERIC

Aruitoxt provided by Eic:

22 to 27 percent of the institutions with research
programs in these discipiines. Ali orher discipiines
had major repair/renovation  projects  at
comparatively few institutioas: 4 to 8 percent of those
with existing rescarch spacc in the disciplinc.w
Simi'ar patterns of differences among disciplines
were also seen for the 1986-87 period and for planned
as well as for actual icpair/renovation work.

Tabis 10 Percent oOf Institutions pedforming major  repair/
renovation of science and engineering RAD facilities by
Institution type and control and year: 1986-91°
Year of r_pair/renovation project start
Institution
type and control 1986-87 | 1988-89 | 1988-89 | 1980-91
(actual) | (plan) | (actual) | (plan)
(percent)
Total 55 44 47 44
Doctorate-granting 76 65 70 57
Top 100 in R&D 96 90 85 80
Other 66 52 62 45
Non-doctorate-
granting 28 18 19 27
Public 66 51 51 51
Doctorate .ng 85 68 70 62
in top 100 in
R&D 96 87 73 74
Other 79 57 66 54
Non-docte ate-
granting 36 26 24
Private 38 32 4“ 32
Doctorate-granting 60 59 69 48
intop 100 in
R&D 93 9 100 93
Other 44 44 56 29
Non-doctoraie-
granting 17 5 14 17

*Findings are limited to projects with estimated total cost of $100,000 of
more for R&D-relaled space

Raference Apperdix Table 3-5

Source National Sclence Foundation, SRS

chca\uc the stud, data were hmited to projects that involved at
feast $100,000 of (prorated) research-related repair/renovation,
these statistics understate the full extent of repair and
renovation activity in any given penod, and the underestimate
may be cspecially pronounced for the smaller disciplines. No
doudbt, many institutions had projects involving rcpair or
renovation to individual offices and laboratones that were not
reported to the study because the work did not exceed the
$100,000 threshold

Table 11 Percent of institutions performing major repair/ renovation

O sasting RAT spacs by discipiing and yser, 1988 2¢¢

Year of repeir/renovalion px Jject stant

Disciphne 1966-87 | 1988-80 | 196880 | 1900-91
(actusl) | (plan) | (actuel) | (plan)
(percent)
Total 55 44 47 4“
Enginesring.. ... 40 32 35 15
Physical sclences . 21 1 2 [ ]
Envivonmental
sclences............ .. 12 9 [ 10
Matiemalics ..... s 5 3 ] [
Compuler sciences. . . 12 5 4 7
Agriculiural sclences k)| 24 23 20
Blologicat 8¢ nces.. 27 22 27 19
Medical sclences .. . . 29 26 27 g2
Psychology. ...... ... 7 4 4 7
Social sciences.... 6 3 4 5
Other sciences, n.e.c 15 13 23 25

*Findings are limited 10 projects with estimaded total cost of $100.000 or
more for RAD-related space The base of ihe percentiage s the
estimaied number of institutions with any RA.D space in the discipine in
1988

Reference Appendix Table 3-7

Source Natione: Sclence Foundation, SRS

Overall Trends in Amounts and Costs of
Repair/Renovation

The pattern of trends ia facilities repair/renovation
activity was essentially the mirror image of the
pattern seen earlier for new construction. While
institutions had planned large increases in facilitics
construction for 1988-89 and then found that they
were not abie to implement all of these plans, the
opposite happened in the area of repair/renovation:
in 1988, institutions projected that there would be
substantial reductions ‘1 repair /renovation activity in
1988-89 as compared to the previous period, but the
level of repair/renovation activity that actually did
occur in 1988-89 was substantially higher than had
been planned (Figure 5.1

11'I'he possibility has been suggested that therc may be a direct
link between these two trends (c.g., perhaps some of the
institu*ions that werc unable to initiate as much new
construction as they had planned chose instead to do additional
repair/renovation work on their existing faciliies).  Luttle
suppor: for this hypothesis was found in the cata, however, since
unplauned increases in repair/renovation were found both at
institutions with large amounts of deferre~* construction and also
at institutions that did not have this prov..cm
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Thus, institutions rcpaired or renovated 11.5 million
NAST i 1583-85, 22 percent morc ihan ihcy had
planned as of carly 1988 (9.4 million NASF). In
dollar terms, inmstitutions spent $1.04 billion for
repair/renovation projects in 1988-89, 39 percent
more than they had planned ($750 million).

As also happened in the 1988 study when institutions
were asked to estimate the cost and space for 1988-389
repair/renovation  projects,  institutions  again
estimated in the current survey that their levels of
repair/renovation activity for the upcoming two-year
period (1990-91) will be lower than for the period just
ended, in terms of both dollars and space (Figure 5).

These differences between new construction and
repair/renovation may reflect inherent differences
between the two types of projects. Thus, whilc
construction projects are usually planned far in
advance, needs for repzic/renovation may be more
difficult to predict. In the extreme, natural disasters
such as Hurnicane Hugo and the Loma Pricta
earthquake in California can instantly produce
unforseen repair problems of massive proportions.
(Some of the data reported here were collected prior
to these cvents, so that all of the specific
ramifications are not reflected in this report.)

Onec area where trends for repair/renovation are
similar to those for new construction is in unit costs,
which have increased markedly for both types of
projects. The average cost per square foot of
facilitics repair/renovation projects increased from
$62 in 1986-87 to $91 in 1988-89, a 41-percent
increase over this two year period. Further increases,
to $111/square foot, are projected for 1990-91
repair/ renovation projects.  Typical respondent
comments in relation to this issue include the
following:

w The impact of items such as asbestos removal,
PCB clean up, etc. are driving renovation
budgets far beyond the cost of the actual
construction. (Public, doctorate-granting
institution)

» Regulatory mandated code modifications are
part of almost every capital project throughout
the campus....Recent renovation projects at
(private, non-doctorate institution) have seen
cost increases between 15 percent and 110
percent due to code requirements.

s The cost of a small renovation, of a laboratory
Jjor exampie, can be doubied because of
regulations and codes relaung to asbestos,
PCB’s, sprinklers, etc. (Public, doctorate-

ing institution)

s Regulatory changes related to animal welfare
and hazardous chemicals have had a
significant impact on repair/renovation
projects. A number of regulatory issues are at
the state and local level. Future projects
which require hazardous chemicals and/or
animal care will require an increase in
funding. (Private,  doctorate-granting
institution)

= Project costs are nearly doubled in recent
remodeling projects when asbestos abatement
is required. (Public, doctorate-granting
institution)

s Equally expensive are renovation cosis ‘or
labs...with renovation costs of $200 per square
Joot in order to facilitate new faculty...The
average useful life of university research
buildings and facilities is approximat ly 20
years. (Pnivate, doctorate-granting institutior)

This substantial increase in the unit costs of facilities
repair and renovation exacerbates an  already
significant facilitics planning problem. As seen
above, institutions tend to urderestimate the amount
of research space that will necd (and actually receive)
repair/renovation in the near-term fature. In
addition, although planners have projected higher
unit costs for future than for current repair/
renovation, they have tended to underestimate the
extent of the increase. At least, that is what
happened for the 1988-89 period, where the esti-
mated unit cost of all planned repair/renovation was
$80/square foot, but the actual cost proved to be
$91/square foot, almost 15 percent higher. In some
cases, the combination of the two factors can produce
substantial underestimates of the cost of upcoming
repair /renovation.
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Figure §
R&D - related cost, net assignable square footage affected, and cost per square foot of actual
and planned repair/renovation of academic R&D facilities, by year: 1986-1991*

—&—  Actal (for period just before survey)
= * = Planned (for period just after survey)

* Findings are limited to projects with R&D - related cost of $100,000 or more.
Reference: Appendix Table 3-6
Source: National Science Foundation, SRS
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Repair/Renovation Trends by Institution Type
and by S/E Discipiine

Repair and renovation projects begun in 1988-89
affected approximately 10 percent of existing research
space (Table 12). This is somewhat lower than the
extent of repair/renovation work conducted in 1986-
87 (12 percent of all research space) and scmewhat
higher than the amount that was planned for 1988-89
(8 percent) or the amount that is now planned fin
1990-91 (7 percent). These differences were found
consistently across insiitution type categories. The
only dep:.rture from this pattern was the non-
doctorate-granting group, which projected an
unusually high level of repair/renovation activity in
1990-91 (the equivalent of 17 percent of existing
research space). This was mainly due to non-doctor-
ate-granting public institutions, which projected
extremely high repair/renovation levels for 1990-91
(amounting to 22 percent of existing research space).

Table 12 Percent of existing R&D space undergoing major
repair/renovation by institution type and control and year
1986-91*

Year of repair/renovation project start

Institution
type and controt 1986-87 | 1988-89 | 1988-89 | 1990-91
(actual) {plan) (actual) {plan)
(percent)
Total 12 8 10 7
Doxisrate-granting 12 9 10 7
Top 100 In R&D 1i 9 10 7
Other 14 8 1 7
Non-docloale-
granting 13 4 9 17
Putlic i1 8 9 8
Doctorate-granting 10 8 9 7
intop 100 in
R4D 10 8 9 7
Other 13 7 10 8
Non-doctcrate-
granting 14 5 10 22
Private 1€ 10 1 7
Doctorate-granting 16 10 1 6
Intop 100 in
R&D 16 11 1 7
Other 17 8 13 5
Non-doclorate-
granting 10 1 7 8

*Findings are limited to projects with estimated totai cost of $100 000 or
more for R&D-related space

Reference Appendix Table 3-6 and 2-1
Source National Science Foundations, SRS

By discipline, rclatively high levels of repair/
renovation activity in 1i988-85 werc found in
mathematics (17 percent of all rescarch space) and in
the environmental, biological, medical and physical
sciences (all at 12-15 percent of existing space’
Table 13). Relatively low levels of repair/renovatior:
activity were found in the agricultural and social
sciences and psycholegy (all at 3-4 percent). These
differences were generally stable across time periods,
for both actual and planned repair/renovation. The
only exceptions were mathematics and the
environmental sciences, both of which had low levels
of repair/renovation activity in 1986-87 followed by
relatively high levels in 1988-89.

Table 13 Percend of exishng RAD space undergoing major
repair/renovation by discipiine and year: 1986-81*

Year of repair/renovation project start

Discipline

19¢2-91

1988-89
{actuai)

1986-87
{actual)

Total 12 8 10 7
Engineering 17 9 10 6
Physical sciences 1" 9 12 10
Environmental

sciences .. 6 7 15 1
Mathematics . . 5 6 17 8
Computer sclences 13 6 10 8
Agricultural sclences 4 3 3 2
Biological sciences 15 10 13 10
Medical sciences 17 12 12 8
Psychology 8 3 3 7
Social sciences 5 3 4 6
Other sciences, ne ¢ 1 8 10 1

*Findings are jimited to projects with estimated total cost of $100,000 or
more for R&D-related space

Reference Appendix Table 3-8 and 2-6
Source National Science Founaation, SRS




4. SOURCES OF FUNDS FOR RESEARCH FACILITIES PROJECTS

Highlights

= Funds for new facilities construction in 1988-
89 came primarily from three sources:
state/local governments, private donations,
and debt financing. Private institutions
obtained 70 percent of their construction
funding from private donations and debt
financing, while public institutions acquired
almost half of their construction funding
from state/local governments.

= As compared to the 1986-87 period, private
institutions made greater use of debt
financing, including taxable debt, and had
less reliance on internal institution funds for
1988-89 construction projects. Fublic
institutions had increased levels of
construction funding from both Federal
sources and institution funds during this
period.

= Of the 30 private institutions that are among
the top 100 in R&D expsnditures, 19 have
reached the $150 million limit on tax-exempt
bonds, and three others expect to do so
within the next two years. This may explain
those institutions’ growing use of relatively
costly taxable bonds and other debt to
finance facilities construction.

= Major sources of funding for repair and
renovation include debt financing, private
donations, and institutional funding. Both
private and public institutions depend
primarily upon institutional funding.

e« Half of all private donations for new
construction, and two-thirds of all such
donations for repair/renovation come from
foundation grants. A total of $263 million
was contributed by foundations for projects
started in 1988-89. Individual contributors
are the second largest supporters, providing
37 percent of all private donations for new
construction and 19 percent of repair/
renovation donations.

Intreduction

This chapter examines trends in the sources of funds
institutions used to finamee- jon and
repair/renovation of academic research facilities over
the period 1986-89 and the sources involved in
projects planned for 1990-91. Because very different
funding mixes arc involved, public and private
institutions are discussed separately throughout most
of this chapter, as are new construction and
repair/renovation.  After discussing overall funding
trends, additional detail is presented about
institutions’ sources of private donations.

Sources of Funds for New Construction

Current Sources: Public versus Private
Institutions

As would be expected, private institutions obtained
most (82 percent) of their 1988-89 construction
funding from private (nongovernment) sources, while
public insiitutions secured the bulk of their funding
support (65 percent) from government sources
(Figure 6).

State/local government was by far the largest source
of facilities construction funding for public
institutions in 1988-89, accounting for half
(49 percent) of all such funds during this period.
Federal agencies accounted for an additional
16 percent of public institutions’ construction funding,
tollowed closely by institution funds (15 percent).
Relatively small funding shares were provided by
private donations (11 percent) or debt financing
(9 percent).

The profile for private institutions was quite different
from the above. Thus, while state/local government
sources provided half of all facilities construction
funds for public institutions in 1988-89, they
accounted for only 7 percent of private institutions’
funds. Federal sources also played a smaller funding
role at private institutions (contributing 11 percent of
their funding) than at public universities and colleges
(16 percent). Instead of relying on these government
sources, private institutions relied mostly on private
donaticns (36 percent) and on debt financing
(34 percent). About two-thirds of this debt was in the
form of tax-exempt bonds; the rest, 12 percent of the
total, involved taxable debt. Finally, institution funds
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Figure 6
Sources of funds for new construciion of science/engineering
research facilities: 1988 and 1989

Private institutions
($738 million)

Reference: Appendix Tables 4-1 snd 4-2.
Source: Nalional Science Fouadation, SRS

were used to provide the remaining 12 percent of
construction funds at private institutions, about the
same level as was seen at public institutions (15
perceat).

It should be noted that this funding mix information,
which was provided at the time of the survey, ran
change somewhat over time, even after construction
work begins on a given project. For example, the
original proposed funding sources for a project may
not include tax-exempt bonds. But, should the bond
market become more favorable during or after
construction, the institution may «ao0ose to refinance
part of the cost of the project through the issue of
bonds. Alternatively, if the institution were to receive
a large donation, it might be used to retire all or part
of the debt the institution had planned to incur.
Institutions were asked to report the planned sources
for the 1germancnt financing of their construction
projects, © but it must be recognized that existing

12l’cmmnem financing refers to the planned means of financing
the costs of a building over time. This excludes short-term
arrangements (¢.§, a8 3-year construction loan) that ajlow the
building process to go forward but are replaced by a more
permanent funding mix within a relatively short time

Public institutions
($1.73 billion)

financial management practices do sometimes
produce adjustments to the funding mix.

Trends in Public Institutions’ Construction
Funding

Funding from state/local government, the principal
source of construction funds for public institutions,
increased from $754 million in 1986-87 to $838
million in 1988-89, and it is expected to increase
further, to $1.01 biilion in 1990-91 (Table 14).
Federal funding support has grown even more rapidly
during this period, from $40 million in 1986-87 to
$274 million in 1988-89 to a projected $318 miilion
for 1990-91. Usc of institution funds for new
construction has also increased, from $109 million in
1986-87 to $256 million in 1988-89 to an expected
$273 million in 1990-91.
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Table 14 Public institutions' sources of funding for consiruction of new research faciiities. 1986-1901

Fuiiiing aouces
Total Government Tax-
Index and time period nat . Other/
Federal | State/iocat | 9ONalons | funds bonds dedt | unknown
(Dollars in mitlions)
Doliar contribution
1906-87. .... 1,355 40 754 2598 109 190 2 <1
1968-89 ' 1,727 274 838 193 256 154 8 1
1960-91 (pan) 2,131 318 1,014 157 273 245 89 7
Relative contribution {percent of total)
1966-87. ... 100 3 56 19 8 14 <1 <1
19688-80. .. . . 100 16 49 1 15 9 <1 <1
1900-91 (plan) 100 15 48 7 13 Y4 4 0

Note. Detalis may not sum to tolals because of rounding
Reference Appendix Table 4-2
Source National Science Foundation, SRS

In contrast to these increasing sourcgs of funding,
private donations have dropped off, from $259
million in 1986-87 to $193 million in 1988-89 to a
projected $157 million in 1990-91. In relative terms,
this represents a decline from 19 percent of all
construction funds at public institutions in 1986-87 to
a projected 7 percent in 1990-91. Finally, debt
financing (primarily through use of tax-exempt bonds,
which is not Federally restricted for putlic
institutions) has varied within a fairly narrow range:
9-16 percent.

Tabie 15 Private institutions’ sources of funding for construction of new research faciifties: 1986-1991

Trends in Private Institutions’ Construction
Funding

In terms of non-inflation-adjusted  dollars,
government funding support for facilities construction
at private institutions has remained stable over the
period 1986-91. It totalled $130 million in both 1986-
87 and 1988-89, and it is expected to be $148 million
in 1990-91 (Table 15). Among government-sector
sources, however, thcre appears to have been a
progressive shift over the 1986-91 period toward less

Funding sources
index and time period Tolat Govermmerit Tax-
Private institution o " Other
Federal | State/local | ONaHONs | funds bonds dett
Dottar contribution ( n )
1986-87. . . 696 105 25 228 181 124 1
1988-89 .. . 738 78 52 266 88 166 88
1990-91 (Plan) 1,364 54 (] 406 267 350 107
R bulion (percent of total)
1986-87.... . 100 15 4 33 26 18 <1
1968-89 ... 100 11 7 36 12 2 12
1900-91 (Pan) 100 4 7 0 20 26 8
Note' Details may not sum 1o totals because of rounding
Reference. Appendix Table 4-1
Source National Science Foundation, SRS
3%
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Federal support and greater state/local support for
facilitics construction at private iustitutions.

This ($50 million) decline in Federal support for
private institutions stands in sharp contrast to the
large ($280 mi'tion) increase in Federal support seen
at oublic institutions over the same period. These
differenccs may just represent a temporary
fluctuation, however. At anr given time, facilities
construction projects tend to involve large amounts of
money being spent at a relatively small number of
institutions. Depending on the size and scheduling of
the particular projects involved, small fluctuations in
the public-private distribution of institutions receiving
Federal construction suprott could produce large
short-tcrm shifts in aggregate dollar amounts.

Private donations, upon which private institutions
depend heavily to finance facilities projects, increased
slightly from $228 million in 1986-87 to $266 million
in 1988-89; they are expected to increasce substantially
in 1990-91, to $406 million.

The largest funding shift for private institutions in the
pcriod studied was that debt financing increased from
1986-87, where it was $124 million (18 percent of
total construction funding), to 1988-89, wherc it
doubicd to $254 million (34 percent of the total).
Additional debt is anticipated for construction
projects to be initiated in 1990-91: $457 million
(again, 34 percent of the anticipated total for that
period). One disturbing aspect of this trend is that
not only is debt financing increasing for private
institutions (both in absolute and in relative terms),
but much of the increase is in the form of taxable
debt. Such dcbt, which was essentially nonexistent in
1986-87 (81 million), grew to $88 million in 1983-89
and is expected to grow further to $107 million in
1990-91.

To some extent, these trends may be a result of the
1986 Federal Tax Reform Act, which established a
$150 million cap on the tax-exempt bonds private
institutions would be allowed to issue.'> This cap has
not yet had much effect on non-doctorate-granting
private institutions: none of them have yet reached
the cap, and none expect to reach it in the next two
years (Figure 7). However, of the 30 private
institutions that are among the top 100 R&D
performers, 19 have now reachcd the cap, and 3

13!ntcrnal Revenue Code of 1986, Section 145 This $150 mullion
cap applics to all tax-exempt bonds, not just those that support
construction at research facilities

others expect to reach the cap within the next two
years. The 31935 miiiion in actuai anc nianned taxabie
debt reported for the period 1988-91 comes entirely
from institutions in this category. Insofar as inability
to use tax-exempt bonds is increasing the cost of
money for these insti.ations, this constraint may
make it especially difficult for the most prominent
rescarch institutions to follow through on the
ambitious facilities construction programs they ke
planned for 1990-51. As one private, doctorate-
granting institution replied:

The single greatest deterent to the initiation of new
researcs facility repair/renovution and construction
projects at (private, doctorate-granting institution)
is the $150 million cap on tax-exempt bonds
enacted as a result of recent tax reform. As an
institution primanily tuition-dependent for revenues,
there 15 little discretionary spending as a result for
such activities.  The targeting of loan, loan
guarantees and other debt financing programs are
also significant factors in the University’s abuity to
address facility needs.

Figure 7
Status of private institutions relative to $150 million
limit on tax-exempt bonds: 1988 and 1990
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Figure 8

Sources of funds for repair and renovation projects of science/engineering
research facilities: 1988 and 1989

Private institutions
($311 million)

Reference: Appendix Tables 4-3 and 44
Source: National Science Foundation, SRS

Sources of Funds for Repair and
Renovation

Expenditures for the repair and renovation of
research facilities totalled $1 billion in 1988-89. For
private institutbons, which accounted for about one-
third of this total ($311 million), institution funds
provided the largest source of repair/renovation
funds, 54 percent (Figure 8). An additional 24
percent of the funds ($74 million) came from debt
financing, most of which ($63 million) was acquired
througn the issue of tax-exempt bonds (Appendix
Table 4-3). Private donations provided an additional
10 percent, as did Federal sources. State/local
government contributed « ly 1 percent of the cost of
repair /renovation.

Public institutions also obtained over half
(58 percent) of their repair/renovation funds from
institutional monies. State/local  government
accounted for most of the rest (33 percent).
Donations and debt financing together accounted for
only § percent of all 1988-8) repair/renovation
financing at public institutions.

Looking at trends from 1986-87 to 1990-91, public
institutions consistently relied on institution funds

Other debt
BAS Other unknown

and state/local government sources for their facilities
repair/renovation. The sum of these two sources
ranged from 88 percent in 1986-87 to 93 percent for
planned work in 1990-91 (Table 16). The specific mix
among these two sources varicd considcrably from
period to period, however, presumably with
institutions having to pick up whatever additional
costs became incurred over and above those covered
by state appropriations.

In relative terms, the repair/renovation funding mix
for private institutions also remained fairly stable
over the intervals studied.  Thus, the relative
contributions from government sources varied within
a fairly narrow range (5-11 percent), as did those
from debt financing (21-2¢ percent).  Private
donations appcarea to play a declining role in funding
regair/renovatios, decreasing from 21 percent in
1986-87 to 7 percent of planned 1990-91 projects.
Institution funds became correspondingly more
prominent, in relative terms, increa.ing from
43 percent to 60 percent.

This analysis is somewhat misleading for private
institutions, however. The actual dollar amount of
institution funds for repair/renovation projects
actually declined slightly--from $173 in 1986-87 to a

a0




Table 18. Sources of funding for repair/renovation of ressarch faciities by inetitution control: 1988-1901

Total Funding sources
Institution control (dokers —_
and time period n Government Tax-
misions) Pivate | nesmumion aompt Omher Owher/
Federal | Simte/local | donalions funds bonds debt UNINowWN
Privete (peroent of ote)
1908-87........... . .. . ... . 402 4 2 2 Q 28 2
1988-80. ... ... .. 3n 10 1 10 54 20 4 2
1800-91 (Pan). 268 4 1 7 60 12 4
Public
19006-87. .. 436 52 4 3% [} <t <1
1968-89 . . .. 899 kX 3 58 1 o
1950-91 (Plan).. 687 [ 76 5 17 2 (1] o

Note Details may not sum to totals because of rounding
Reference: Appendix Tables 4-3 and 4-4.
Source National Science Foundation, SRS

projected $162 in 1990-91--but repair/renovation
contributions from all other sources declined even
more (Appendix Table 4-3). Perhaps the main
conclusion to be drawn from this pattern is that,
although private institutions are continuing to expend
substantial amounts of their internal funds for
facilitics repair and renovation, they are finding it
increasingly difficult to obtain outside sources of
funding support for such work.

Sources of Private Donations

In the 1990 survey, institutions were asked to break
down their sources of private donations for capital
projects among corporations, foundations, private
individuals, and other private donors. Foundations
contributed a total of $230 million for new

construction in 1988-89 (Appendix Table 4-5),
accounting for half of all private donations (Table
17).  Another third (37 percent) of the private
donations ($171 million) came from individuals.
Corporations contributed less than 10 percent of all
private funds for construction of new research
facilities.

Public institutions tended to get a larger share of
their new coastruction funding from foundations
(55 percent) than did private institutions (47 percent).
Private institutions tended to have more of a balance
between funding from foundations (47 percent) and
from individuals (41 percent). This was due in large
part to private institutions’ strength in attracting
donations from private individuals for R&D facilities
construction, which {staled $110 million in 1988-89,
while public institutions reported orly $60 million in
individual-based donations for this purpose.

A similar profile was observed for rcpair and
renovation funding. In this case, foundations
accounted for 63 percent of all donations ($32
million), while individuals donated 19 percent of the
total. Again, public institutions reported a larger
share from foundations than did private institutions
(69 percent versus 58 percent).




Table 17 Sources of private donations for new construction and repair/renovetion of S/E research faciiities 1988-39

Total (tokars in millions)

Corporations
Foundations
InaMicuals
Other

Reference Appendix Tabies 4-5 and 4-6
Source National Science Foundation, SRS
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5. ADEQUACY AND CONDITION OF RESEARCH FACILITIES

Highlights
Need for More Research Space

= In cach of the five largest S/E disciplines, 40
to 60 percent of the institutions that perform
research in the discipline report needs for
more rescarch space. Reports of inadequate
current amounts of rescarch space were
most prevalent among medical schools (in
both the biological and medical sciences),
and such reports from medical schools were
more widespread in 1990 than they had been
in 1988,

= However, in most disciplines and ic moct
institution types, the perceived nced for
icreased amounts of research space does
not appear to have grown from 1988 to 1990.
In the physical sciences and engineering, the
proportions of schools reporting a need for
more space declined slightly.

Facility Infrastructure

= Asked to assess the adequacy of various
aspects of their research  racility
infrastructure (air decontamination
capabilities, data communications systems,
toxiz waste disposal, etc.), 65 to 85 percent of
the institutions in most institution type
categories assessed most infrastructure
elements as "adequate” or ‘"generally
adequate,” and 1990 assessments were very
similar to those given in 1988 in most cases.

= In the 1990 survey, non-doctorate-granting
institutions repoited infrastructure
inadequacies more often than other groups
and more often than they did in the 1988
survey.

Quality and Condition of Research
Facilities

w There was a modest (12 percent) increase
from 1988 to 1990 in the absolute amount of
research space assessed as being "suitable for
use in the most highly developed and

51

scicntifically sophisticated research in its
field" The proportion of spuce in this
category rosc from 24 percent in 1988 to
26 percent in 1990.

There was, however, no change in the pro-
portion of research space reported to be in
need of repair or renovation (39 percent in
both survey years).

Deferred Repair/Renovation

Although the amount of rescarch space
nceding repair/renovation did not change
significantly from 1988 to 1990, repair/
renovation costs have increased and
institution provisioas for repair/renovation
have declined. Conscquently, the amount of
deferred repair/renovation (the estimated
cost of the unfunded backlog) has increased,
from an estimated $2.8 billion at the time of
the 1988 survey to $4.0 biltion currently, a
45-percent increase over this (wo-year
period.

Another way of expressing the current
backlog is that, for every dollar of planned
renair/renovation spent in 1990-91, there
will be an additional $4.25 of needed repair/
renovation tha* will not be performed.

Deferred Construction

The estimated amount of deferred
constzuction needed to meet institutions’
requircments for additional research space
increased from $5.8 billion at the time of the
1988 survey to $8.0 billion currently, an
increase of 38 pereent over this period.

The current level of deferred construction
means that, for every dollar of planned
facilities conmstruction in 1990-91, an
additional $3.11 of needed construction will
not be performed.
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Introduction

This chapter compares findings from the 1988 and
1990 surveys on institutions’ qualitative asscssments
of the adequacy and of the quality/condition of their
rescarch facilities. Data concerning needs for
additional or improved rescarch spacc are then
combined with other information, from Chapter 3,
about institutions’ planned expenditurss for capital
proj.ets to develop estimates of trends in the amount
of deferred construction and repair/renovation.

Adequacy of Research Facilities

Institutions were asked to assess the adequacy of
several aspects of their S/E research facilities in cach
discipline. Discussions with a number of institutions
indicatcd that, for the most part, reports on facilities’
condition and adequacy were obtained from deans, in
consultation with department chairs.

On one key indicator, the adequacy of their amount
of research space, little overall change was seen from
1988 to 1990 (Figure 9). Averaged across disciplines:

n Tweive percent of the institutions assessed
their 1990 amount of rescarch space as
"adequate -- sufficient to support all the
needs of your research in the discipline,”
esscntially the same as in 1988;

= Forty-six percent of the institutions assessed
their 1990 space as "generally adequate --
sufficient to support most research needs in
the discipline, but may have some
" -irations,” down slightly from 48 percent in
1508; and

= Forty-two percent of the institutions
described their 1990 space as “inadequate --
not sufficient to support the needs of your
research in the discipline,” up slightly from
40 percent in 1988.

Figure 9
Adequacy of institutions’ curreat amount of R&D

Institutions in the top 100 in overall S/E research

expenditures assessed their 1990 amount of rescarch
space as "adequate” or “generally adequate” less often
than institutions with smaller research programs: 50
pereent of the top 100 institutions gavs such
assessments, as compared to 60 percent of other
doctorate-granting institutions and 63 percent of non-
doctorate-granting institutions. ANl three institutions
types were somewhat more likely to report
inadequate amounts of rescarch space in 1990 than
they had in 1988. All of these changes were of less
thar two percentage points, however.

Institutions’ reports about inadequate amounts of
research space were more widespread than concerns
about other aspects of their rescarch facilities.
Overall, the percent of institutions assessing other
facility aspects as being adequate or generally
adequate in 1990 were:

s Air decontaminavion (e.g, fume hoods):
68 percent;

= Data communications systems: 70 percent;

= Heating, ventilation, and air conditioning
(HVAC): 70 percent;

» Toxic waste disposal: 81 percent; and

= Power systems: 83 peicent.
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Although non-doctorate-granting institutions were
somewhat less dissatisfied with their total amount of
rescarch space than were the two categories of
doctorate-granting institutions in 1990, they were
somewhat more likely than other institution types to
complain about inadequacies in the infrastructural
aspects of their existing research facilities (Figure
10). Non-doctorate-granting instnutions’ complaints
in most of these areas increased from 1988 to 1990,
more so than was true for other institution types. For
example, with respect to dat~ communications
systems, HVAC, and power systems, doctorate-
granting institutions in the top 100 in R&D became
somewhat more satisfied between 1988 and 1990 with
the adcquacy of their research facilities, while non-
doctorate-granting institutions increasingly reported
inadcquatc facilities.

Air decontamination (fumc Loods, ctc.) was the onc
infrastructurc area that was of growing concern for
all threce institution tynes. Even thcre, however, the
growth in reporting of .nadequacies was leasc for
institutions in thc top 100 in R&D (which had a
change of 2 percentage points) and was greatcest for
non-doctorate-granting institutions  (where  the
change v s 10 percent).

Although there were some interesting institution-typs
diffcrences and trends in facilities assessments, such
trends are perhaps most meaningful when examined
by disciplinc. Discipline-rclated changes from 1988
to 1990 are summarized below. The discussion
prescnts the data in onc of iwo formats: either as the
percent of institutions in a discipline that asscss their
space as generally adequate or better (as shown in
Tablc 18) or the percent that asscss their space as
inadequatc (this is the complement of the percentage
shown in Table 18; the two percentages always sum
to 100 pereent).

Discipline-related Changes

Amount of space. In most of the larger disciplines
(c.g., engneering, physical sciences, biological
sciences) the percentage of institutions reporting
gencrally adequate or bettcr amounts of rcsearch
spacc increased slightly from 1988 to 1990. In the
mcdical scicnces, howewver, reports of inadequate
space were especially widespread, and the prevalence
of such reports increased significantly from 1988 to

1990. This was true both for medical science facilitics
located in medical schools and for trose located in
other academic <cttings. Reports of inadequate space
were also relatively prevalent, and are becoming
increasingly so, for biological science fa_lities that
are located in medical schools. Satisfaction with the
amount of research space also decrcased from 1988
levels in mathematics and agricultural scicnces,
though only the latter discipline dropped below the
overall average.

Air decontamination. The adequacy of fumc
hoods and other air decontamination equipment is a
major safety concern affecting much rescarch in the
biomedical sciences, cheiuistry, and other ficlds. It
scems to be a positive sign that in the physical
sciences and in all subcategories of the biological and
medical sciences -- where the concern is perhaps
most relevant--increasing percentages of institutions
reported generally adequate or better facilities in
1990 as compared to 1988. On ihe other hand, the
percentages of institutions describing their air
decontamination systems as generally adequate or
better are considerably below 100 percent in each of
these discipkines, suggesting that many irstitutions are
not entirely satisfied about the level of Lafety \heir
systems provide.

Toxic v _ste disposal. This is another important
safety issue. Assessments of the adequacy of toxic
waste disposal capabilities were obtained at the
institution level in the 1990 survey rather than by
discipline, because many institutions indicated that
toxic and hazardous wastes are handled through
centralized systems.  The overall trend is again
postiive, with more institutions reporting gencrally
adcquate or better provisions in this area in 1990 than
in 1988 (81 percent versus 76 percent). Again,
however, it is a matter of some concern that 19
percent of all academic institutions still regard their
toxic v-.ste disposal capabilities as "inadequate.”

Data communications. Considecing the high
levels of interest, activity, and spending institutions
have shown in the past few vears in networking of
computer systems, telecommunications, and other
aspects of data communication, the study findings
show remarkably little variability among disciplines
and rcmarkably little change from 1988 to 1990 on
this dimension. The only discipline . owing a change
of morc than 5 or 6 percentage points was the



Figure 10
Trends in rated adequacy of selected aspects

of research infrastructure,

by type of institution: 1988 and 1990

from 1508
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Reference Appendix Tables 5-310 5-7

Source Nauonal Science Foundat:on, SRS
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Tabie 18 Adequacy of selected aspects of science/engineering research faciiities by discipline 1988 and 1990

Research faciiity aspects
Amount of Alr decon- Data HVAC* Toxic wasle Pov et
RAD space tamination communications disposal Systems
Discipline
1988 | 1990 | 1988 | 1950 | 1988 | 1990 | 1988 | 1990 | 1988 | 1990 | 7988 1990
(Percent of institutions reporting “generally adequate” or better)

Total 596 58 2 708 68 1 687 69.8 726 698 755 812 845 82.7
Engineering 488 514 741 649 633 676 723 67 1 - 810 852
Physical sciences 571 595 592 606 66 4 68 6 636 58 1 - 84 2 856
Environmental sclences 604 59¢ 696 59 2 636 700 69 4 61 4 813 685
Mathemalics 746 64 8 908 - 697 658 749 737 - 840 848
Computer sciences 532 550 920 - 693 670 749 735 825 843
Agricultural sciences 622 569 643 617 605 70 4 680 66 9 78 ) 791
Biological sciences 536 54 8 659 699 7y 681 69 2 689 - 817 781

In universities and coileges 541 569 637 681 697 658 673 672 809 77 4

N medical schoois 510 459 765 774 818 783 783 763 853 866
Medical sclences 575 479 733 754 707 693 789 780 867 829

in universities and colleges 603 533 709 725 654 638 789 780 876 819

in medical schools 534 408 76 2 788 781 767 792 779 854 84 2
Psychology 682 675 847 782 728 780 745 689 928 886
Soclal sciences 631 637 842 806 706 701 832 848 - 887 851
Other sclences, nac 617 561 557 70 4 628 776 670 688 - 810 89 4
*HVAC = healing, ventiation, and air conditioning

Not applicable for individual discipline (or for this disciphne)
Source National Science Foundation, SRS
-
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agricultural sciences, where reporting of generally
adequate or better data -ommunications increased
from an especially low ievel (compared to other
disciplines) of 60 percent in 1988 to a mid-range level
of 70 percent in 1990.

HVAC and power systems. There tended to be
fewer complaints about these basic aspects of behind-
the-walls facility infrastructure than about the other
concerns discussed above: HVAC was assessed as
generally adcquate or better by 70 percent of the
institutions in 1990, and 83 percent assessed their
power systems as generally adequate or better. In
both categorics, however, concerns about inadequate
facilities grew somewhat from 1988 to 1990. Growing
concerns about HVAC were most prominent in the
physical and environmental sciences and in
engineering.  Growing concerns about inadequate
power werc especially evident for the environmental
sciences.

Discipline-related Comments

Representative comments from respondcents to this
survey concerning health and safcty issues include the
following:

Toxic matenals  handling and  disposal
requirements  (new  requirements and new
materials which were previously not included in
the requirements) outstrip our physica! capacity to
handle them. It is for this reason that we are
expending over $2 million for the construction of
new Environmental Health and Safety facilities.

As research becomes more sophisticated, the
facilities must keep pace with safety and
environmental concems. Early approaches to
ventilation are no longer acceptable requiring a
tremendous renovation effort in many existing
buildings.

Several campus-wide facilities or systems that
support research are inadequate, requiring the
investment of many millions of dollars over the
next few years. By nature of its research and
teaching functions, (institution) generates various
waste, including low-level radioactive waste,
hazardous chemical waste, and infectious waste.
Proper handling and disposal of hazardous

materials is of great concern to the campus;, it has
continually improved its hazardous waste
management practices in order to be responsive to
current needs, technology, regulations, and public

expectations.

(Institution)...is faced with equal or greater
research facilities concems as a result of the age
of its current facilities and as a result of its present
stage of development... As new replacement
faculty are hired, frequently two or three older
laboratories have to be renovated 1o
accommodate a single research team...not only
must existing laboratories be renovated and
reconfigured, but a substantial number of new
R&D fa +lities also will need to be constructed.

The biggest problem is the gmount of space.
Other significant problems include animal care
facilities, health and safety issues, and coverall
renovation needs.

Quality and Condition of Research
Facilities

In each applicable S/E discipline, institutions were
asked to estimate the pcrcentage of their current
rescarch space falling in the following categories:

A - suitable for use in the most highly developcd
and scientifically sophisticated research in its
ficld;

B - cffective for most purposes but not
applicable to category A;

C - effective for some purposes but in nced of
limited renovation or repair; and

D - requiring major repair or renovation to be
used effectively.

In 1990, respondents assessed 26 percent of all
academic research space as being in category A
(suitable for the most sophisticated research), an
increase of 2 percentage points from 1988 (Figure
11). An additional 39 percent of all research spacc
was asscssed as needing either limited or major

08
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Figure

11

Trends in reported quality/condition of academic
research space by institution type and control: 1988 and 1990

Total 1665 35(2)
Top 100 in R&D (+3) 34(-2)
Other doctorate-granting -2) 38¢1)
Non-doctorate-granting £7771§ (+- 47(-2)
Public /7724 )4 36 (0)
Prvate 40 GO 34 (4) e
0 2 40 60 80 100

Percent of 1990 research space (changes since 1988)

7774 Suitable 1or the most [] Effective for most uses Needs repair/renovation

sophusticated research

Refurence Appendix Table 5-1
Source Nauonal Science Foundauon, SRS

renovation or repair in 1990, which is essentiaily
unchanged from 1988.

By institution type, institutions in the top 100 in R&D
expenditures reported a larger fraction of their
research space in category A (27 percent) than was
found for other doctorate-granting institutions
(24 percent) or for non-doctorate-granting institu-
tions (19 percent). However, the large R&D
institutions also had relatively large amounts of space
needing rcpair or renovation (39 percent for the top
100 institutions versus 34 percent for non-doctorate-
granting institutions).

Although the average amount of research space is
considerably smaller at private than at public
institutions, private institutions reported a somewhat
higher fraction of their research space in category A
than did public institutions (30 percent versus
24 percent), and they aiso reported more of an
increase from 1988 to 1990 in this top-quality space
than did public institutions (4 percent versus
1 percent). Private institutions reported a somewhat
lower fraction of space necding repair or renovation

than did public institutions (36 percent versus
40 percent).

Discipline-related differences in the proportion of
research space assessed as being suitable for the most
sophisticated research were very stable from 1988 to
1990, seldom changing by more than 3 or 4
percentage points (Table 19). This stability is a
noteworthy finding, considering the secmingly
subjective nature of the assessment and the fact that
these assessments were often assembled from several
deans and department chairs from the varicus
disciplines, rather than being done centrally by a
single person.

Disciplines with above-average changes in the
proportion of rescarch space assessed as being in the
top category were computer science, biological and
medical sciences outside medical schools, and
medical sciences in medical schools, all of which
showed small increascs in their proportions of top-
grade research space.

Like the diffcrences at the upper ead of the
quality/condition scale, discipline-related differences

o(
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Sultabie for use in the Needs Nsnited or
most sophisticaled Effective for most uses major repair/
Discipiine Tolal ressarch renovation
1968 1990 1988 1900 1968 1960
(Percent of ressarch space)

Tolal ... Cee - 1000 29 259 .2} 353 30.3 382
Engineering. ... . 1000 261 279 are 358 36.3 3.5
Physical sclences.. .. ... ... 1000 257 253 M5 335 398 40.2
Environmental sciences. 1000 187 187 408 40.4 40.7 40.9
Mathematics ... . .. .. 1000 295 259 45.3 446 252 295
Computer sciences 1000 326 83 35.0 356 32.4 26.1
Agricultural sciances 1000 212 203 32.5 33.6 483 481

sclences 1000 275 298 355 34.0 370 36.2

In universities and colieges 1000 232 275 38.2 M3 40.6 38.2

in medical schools . 1000 362 343 34.0 5 29 32.2
Medical sciences. . . 1000 232 273 M5 34.8 40.3 381

In universities and colleges 1000 i81 240 401 35.1 418 40.8

In medical schools .. 1000 252 28 4 351 M4 39.7 7.1
Fsychology.. . . 1009 232 205 Q7 466 231 33.0
Soclal sclences 1000 148 172 477 45.0 3rs 37.8
Other sciences. ne ¢ 1000 159 360 475 36 4 66 27.6

Note Details may not sum 10 tolals because of rounding
Source National Science Foundation, SRS
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in the proportion of research space needing
repair/renovation were also very stable from 1988 to
1990. The only disciplines where the proportion of
space reported as needing repair/renovation ¢'.anged
by more than 4 percentage points were the two
smallest ones, which are most subject to statistical
fluctuations czused by small changes: mathematics
(where the proportion of space needing
repair/renovation increased by 4.3 percentage points)
and computer science (which showed a decrease of
6.3 percentage points). Neither of these differences
is statistically significant.

Deferred Repair/Renovation

As noted previously, the amount and proportion of
rescarch space institutions assessed as needing repair
or renovation were about the same in the 1990 survey
as in the 1988 survey. However, repair/renovation
costs and plans have changed considerably since the
last survey, as detailed in Chapter 3. Consequently,
the dollar amount of deferred repair/renovation (the
estimated cost of the repair/renovation that is
needed but not scheduled) has also changed, as
surmarized in Figure 12

As shown, institutions reported in 1988 that they
planned to spend $0.76 billion for facilities
repair/renovation in 1988-89. If all research space
they reported to need repair/renovation were to
receive it, at the same unit cost as the planned work,
the total cost of all nceded repair/renovation would
have been $3.54 billion. The difference between
nceded and planned repair/renovation, $2.78 billion,
may be viewed as an estimate of the unfundecd
backlog of needed work, ie., the deferred
repair/renovation.

Applying the same arithmetic to data reported in the
1990 survey leads {0 an estimate of $4.06 billion in
deferred repair/renovation in  1990-91. This
represcnts a 46-percent increase since 1988, and it
implies that for each dollar of planned facilitics
repair/renovation in 1990-91, therc will be an
additional $4.25 of needed repair/renovation that will
not be performed.

Deferred Construction

This section cxamines the extent to which institutions
that have a perceived need for additional rescerch 5-
space in a discipline (a) have set plans in motion to
address the need through new facilities construction
in the near future, or (b) have deferred their needed
construction into the indefirite future.

Of the $3.5 billion i~ planned facilities construction in
1990-91 reported in Chapter 3, $2.6 billion (i.c.,
three-fourths) was found in disciplines (within
institutions) waere the current amount of rescarch
spacc was reported to be inadequate (Figure 13).
The remaining one-fourth was planned in disciplines
where the current amount of research space was pot
seen as inadequate. Presumably, the construction
being planned in these latter situations is intended to
modernize or upgrade the quality of the rescarch
space in a discipline, without necessarily increasing
the overall amount of space.

If all institutions that reported an inadequate amount
of research space in a discipline in 1990 had been
able to develop plans to begin construction of
additionz] research space in 1990 or 1991, at the samc
average cost per institution as that anticipated by the
few institutions that actually do plan such
construction projects, the total cost of the research 5-
components of these would be $10.6 billion (Figure
13). Of this amount, only $2.6 billion in construction
projects is actually being planned for 1990-91. The
remainder, $8.0 billion in needed construction
activity, is being deferred. At the time of the 1988
survey, the analogous figure was $58 billion of
deferred construction. This implies that the dollar
amount of deferred construction of academic
research facilities has incrcased 38 percent from 1988
to 1990.

Another way of expressing this relationship is to note
that, for each dollar of planr:ed facilities construction
spending in 1990-91, there will be an additional $3.11
of needed construction that will not be performed, up
from $2.48 in the previous two-year peric 4.
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Figure 12
Trends in deferred repair/renovation of
science/engineering research facilities: 1988 and 1990

1988 estimate of deferr.d repair/rencvation in 1988-89:

Amount of research space needing repair/frenovation in 1988

4“40million NASF @ endix Table 5-1)

X $50.4 per sq. f1. Unit cost of repair/renovation planned for 1988-89 (Figure 5)
$3.54 billion Estimated cost of all needed repair/renovation

9.4 million NASF Amount of planned repair/renovation ir 1988-89 (Figure 5)
X $80.4 per sq. ft. Planned unit cost (Figure 5)

$0.74 billion Amount of planned repair/renovation

$2.78 billion Deferred repair/frenovation (needed - planned)

1990 estimate of deferred repair/renovation in 1990-91:

Amount of research space needing repair/renaovation sn 1990

45.1 million NASF (Appendix Table 5-1)

X $111 per sq. ft. Unit cost of repair/renovation planned for 1990-91 (Figure 5)
$5.01 billion Estimated cost of all needed repair/renovation

8.6 million NASF Amount of planned repaur/renovation in 1990-91 (Figure 5)
x $111 per sq. ft. Planned unit cost (Figure 5)

$0.95 biliion Amount of planned repair/renovation

$4.06 billion Deferred repair/renovation (needed - planned)

Source  National Science Foundation, SRS
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Figure 13
Trends in deferred construction of science/engineering
research facilities: 1988 and 1990

1988 estimate:
For institutions reporting an inadequate amount of research space
in 1928 in a given discipline:
$2.3 billion Cost of all corstruction projects planned for 1988 and 1989
$8.1 billion Cost of all needed construction projects*
$5.8 billion Deferred construction (need-plan)
1990 estimate:
For institutions reporting an inadquate amount of research space
in 1990 in a given discipline:
$2.6 billion Cost of conswruction projects planned for 1990 and 1991
$10.6 billion Cost of all needed construction projects*
$8.0 billion Deferred construction (need-plan)

* Estimates were derived by muluplying the per institution average cost of planned construction (for institutions that reported
they need additional rescarch space in a discipline and plan new construction projects in the disapline) by the total number of
stitutions ing insufficient current rescarch 3&:& Thesc esimates were computed sepanately by institution type within
disaipline and were then aggregated to national totals.

Source: National Science Foundation, SRS

Thesc deferred construction figures are minimal
cstimates. They reflect di:ferred needs for facilities
expansion, but not deferrec' needs for upgrading and
modernization of research racilities. 1f unmet nceds
for qualitative improvement of research facilitics
could be measured and added in, the estimated total
amount of deferred construction would undoubtedly
increase.
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6. RESEARCH FACILITIES AT HISTORICALLY BLACK COLLEGES AND UNIVERSITIES

Highlights

There was about a 30-percent net increase in
the total amount of research space in
historically black colleges and universities
(HBCUs) between 1988 (1,111,700 square
feet) and 1990 (1,439,600 squarc feet).
However, HBCUs still account for only
1 percent of all academic research space.

Agriculture had the largest amount of
research space of all the S/E disciplines, and
had a marked increase from 23 percent to 30
percent of all HBCU research space
between 1988 and 1990.

HBCUs reported high levels of research
facility construction activity for 1986-87, with
project starts in that period involving the
equivalent of 43 percent of all existing
research space at these institutions. New
constructicn starts in 1988-89 involved less
space (the equivalent of 22 percent of
existing research space), but were still at a
level far above the national average for all

academic institutions, Projected
construction for 1990-91 is lower still, at a
level (6 percent of existing space)

comparable to other institutions. This high
level of construction activity in 1986-89
accounts for the overall net increase in
research space at HBCU: .

HBCUs obtained about 80 percent of their
research facilities construction and repair/
renovation funding from government
sources. HBCUs, which are predominately
public and non-doctorate-granting, were not
differcnt from other public non-doctorate-
granting institutions in this respect.
However, the Federal government con-
tributed a larger share of new construction
funding for HBCU: (64 percent of the total)
than for public non-doctorate granting
institutions  in  general (6 percent).
Conversely, state/loca! government contri-
buted less to HBCUs for new construction
(21 percent of the total) than to public non-
doctorate granting institutions in general
(82 percent).

Facility condition and adcquacy ratings are
gener~lly more positive than were seen in
most other institution categories. This is

consistent with the finding that HBCUs have
had significani facilitics coustruction activity
over the last several years.

Introduction

This chapter examines recent trends in S/E rescarch
facilities at historically black colleges and universities
(HBCUs). As defined by the National Advisory
Committee on Black Higher Education and Black
Colleges and Universities, there are a total of 107
HBCUs in the nation, These institutions were
founded primarily for black Americans, although
their charters were gencrally not exclusionary. Most
HBCUs were founded in the period 50 to 100 years
ago.

HBCUs continue to play a significant role in the
training of black scientists and engincers. About 30
percent of the black Americans who carned S/E
doctorate degrees in 1986-88 received their
undergraduate training at HBCUs, and HBCUs
account for a similar percentage of all S/E
baccalaureate degrees carned by black Americans.

Of the 107 HBCU s, there are 29 that are located in
the continental United States and that reported
separatcly budgeted R&D expenditures in NSF's FY
1983 R&D expenditures study. In 1988, these
institutions accounted for about 1 percent of all
scparately budgeted R&D expenditures at academic
institutions.”” They accounted for 0.5 percent of all
sc:cncc/cngmcenng doctorate degrees awarded in
1989 All 29 of these institutions were included in
both the 1988 and 1990 famlmcs surveys, and they are
the subject of this chaplcr 7 Of these 29 HBCUs, 22

Nlhll. Susan T., “Factbook Blacks 1n Undergraduate
Science/Engincenng Education,” Natiopal Science Foundation,
SRS, July 1990 (unpublished paper).

,SNmonaI Science Foundation, Academic Science/Engineenng.
B_&;Qm Fiscal Year 1988, NSF 89-326, Washington, DC

6Nmonll Science Foundation, Early Release of Summary
§lgnsngg on Science and Engineenipg Doctorates, 1989, March

ln addition to hese 29 HBCUs, 40 other HBCUs have recently
been identified by NSF as being inwilved in S/BE research
These latter institutions were identified '00 fate for inclusion ir
the current survey, but NSF intends to represent them in fu,
cycles of the study. Although th:se saditional HBCUs are
comparatively large in number, cxamination of Fedoral
obligations data suggests that they collectively may account for
only 10 to 15 percent of the sponsored rescarch be:ng conducted
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are public institutions, and 25 are non-doctorate-
graniing.

Among the 107 HBCU s, the 29 surveyed institutions
include all of the top 12 HBCU recipients of Federal
R&D support in FY 1988, and they coilectively
account for 81 percent of all FY 1988 Federal
obligations to HBCUs for R&D."® This suggests
that, although therc arc many smaller research-
performing HBCUs that are not represented in the
current study, most sponsored rescarch at HBCU: js
being represented at the surveyed institutions.

It is important to realize the limitations of such a
small number of institutions when analyzing these
data. Large fluctuations for any selected parameter
may be observed due to relatively small amounts of
space and small numbers of space-related capital
projects. Also, with only 29 institutions in the group,
it is possible that one or two institutions can
significantly affect the data as a whole, particularly
data for a single year or discipline. On the other
hand, the HBCU data are not subject to the usual
sampling errors. The data were obtained from all
HBCUs with reported R&D expenditures in fiscal
year 1983, and the 1990 survey data were obtained
from the same group of institutions. Thus, except
insofar as reporting errors are involved, changes from
1988 to 1990 must be presumed to be real.

Amount of Research Space Available

HBCUs currently report 1.4 million net assignable
square fcet (NASF) of space used for organized
research in the sciences and engineerinc up by
29 percent from 1.1 million in 1988 (Table 20). This
represents about 1.2 percent of the 116 million R&D
NASF at all research institutions, up slightly from
1.0 percent in 1988. Within these HBCU s, 23 percent
of the total scicnce and engineering NASF is assigned
for organized research, an increase from 18 percent
uf total NASF in 1988. The average (mean) amount
of research space at these 29 institutions is 49,700
NASF of S/E research space per institution,
compared to 38,300 square feet in 1988, or an
increase of about 30 percent,

at HBCUs For additional details about these institutions, sce
Appendix A (Technical Notes)

18Nm:onal Science Foundation, Federal Support_to Universitics,
Colleges, and Sefected Nonprofit Institutions  Fiscal Year 1988,

NSF 89-325, Washington, DC, 1989, Table B-24

Tabile 20 Tolsd amourt of space and amount of RAD space
assigned i scignce/enginsening Giscipines & histonicaly
biack colleges and Universities: 1968 and 1900

index 19088 1900
(NASF In thousands)
Totel S/E space . . L 6.077 6175
R&D space. . . . e 1.112 1,440
Mean amount of R&D space per
Instittion .. ... .. .. . 383 4097
RALD space as a percent of tolal S/E

Source: National Science Foundation, SRS

The distribution of R&D spa~ across disciplines in
1990 was similar to the 1988 distribution (Table 21).
Agriculture had the largest propostion of all
disciplines for S/E rescarch NASF among HBCUs,
as was also the casc in 1988. However, the
proportion of the total rescarch space represented by
agriculture increased markedly from 23 percent
(259,000 NASF) in 1988 to 30 percent (433,000
NASF) in 1990, This increase (174,000 NASF)
accounted for over half of the toal growth in HBCU
research space from 1988 to 1990.

Tabie 21 Distribution Of research space at historically Dbiack
colleges and universities by discipline 1968 and 1900

Discipline 1088 1990

Tolal R&D NASF (in thousands) 1,112 1,440
(Percent of tolal)

Engineering 14 12
Physical sciences 16 13
Environmental sciences 1 2
Mathemalics 1 2
Computer science 4 2
Agricutural scis, ces 23 30
Biological sclences .. 21 20
in colleges and universi 13 12
N medical schoois 8 8
Medical sciences 18 14
In colleges and universities 3 3
in medical schools 13 1
Psychology. .. . 1 1
Social sciences 3 3
Other sciences. ne c <1 <1

Note Detalls may nof sum to totals because of rounding
Source Nalional Science Foundalion, SRS
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New Construction

In 1986 and 1987, historically biack institutions broke
ground for $71.8 million in new construction projects,
involving 481,200 squarc feet of rescarch space
(Table 22). In 19838 and 1989, new construction
projects totalling a somewhat lower $55.1 million and
involving 318,600 squarc feei of new space were
initiated. This represents a 23-percent reduction in
ncw construction expenditures over this two-year
period, and a 34-percent decrease in square footage
being developed. Further reductions are planned for
the 1990-91 period, where only $11.6 million in new
construciion involving 82,300 NASF are anticipated.

Compared to other academic institutions, research
facility construction activity at HBCUs was extremely
high during 1986-87. The rcsearch space involved in
construction projects begun in these two yeans alone
was cquivalent to 43 percent of the total rescarch
space that had been accumulated at HBCUs up to
that time. The analogous figure for all academic
institutions was 9 percent (see Chapter 2). The level
of HBCU research facilities construction in 1988-89,
while lower than it had been in the previous two
years, was the equialent of 22 percent of the existing
HBCU rescarch space and was still much higher than
the overall national average. No doubt, the very high
level of construction activity at HBCUs in the 1986-89
period accounts for the previously noted 30-percent
net increase in HBCU research space from 1988 to
1990.

Table 22 Research facilities consiruction activity at historically
black colleges and universities {966-91

Year of project start
1986 1988 1990
index
or or or
1987 1989 1991
(actual) | (actual) (plan)

Total cost for R&D components
(i mithions of dollars) 718 551 116

Tolal research NASF (in
thousands of square feet) 4812 3186 823

NASF as a percent of existing
R&D space . 43% 22% 6%

Source National Science Foundation, SRS

Repair/Renovation

While HBCUs showed a marked decline in new
construction from 1986-87 to 1988-89, spending for
facilities repair and renovation remained fairly stable.
The dollar amount increased from $14.1 million in
1986-87 to $16.6 million in 1988-89, and it is projected
to remain stable ($15.6 million) in 1990-91 (Table
23).

The amount of space involved in HBCU repair/
renovation projects in 1986-87 was cquivakat to
12 perceat of their R&D space at that time. This is
the same as the overall total for all R &D-performing
academic institutions. Similarly, the space involved in
projected repair/renovation in 1990-91 (9 perceat of
total R&D space) is also csseatially the same as the
all-institution total. In 1988-89, however, 21 pereent
of R&D space at HBCUs was reported to be under
repair or renovation. This high space figure seems to
be an anomaly, apparently reflecting the influence of
specific projects that involved mirncr repairs or
renovations affecting large amounts of rescarch space
(e.g., roof repairs at several resecarch buildings). Such
data fluctuations arc inevitable when only a small
number of institutions are being studied; a single
large project at one institution can be sufficient to
cause a noticcable spike in the data.

Tabie 23.  Revearch faciities repair/renovation aciivity at histaricatty
biack colleges and universities’ 1986-91

Year of project start

Index 1966 1968 1980
or or or

1987 1989 1991

(actual) | (actual) {pian)

Total cost for R&D componunts

(in milllons of doliars) 141 166 156
Tolal research NASF (its

thousands of square foet) 1371 308 4 130 4
NASF as a percent of existing

R&D space 12% 21% %

Source National Science Foundation, SRS

Scurces of Funds

HBCUs, which are predominantly public and non-
doctorate-granting, obtained upwards of 80 percent
of their research facilitics construction and repair/




Table 24 Sources of funds for science/engineering research fachitas projects at higtorically biack colieges and universities: 1986-1001

Maw constnuction Ranalr ant rancustion
Funding sources T
1966 and 1987 1988 and 1989 1900 and 1901 1966 and 1987 1968 and 1960 1900 and 1901
(actual) (actual) (plan) (actual) (actual) (plan)
(Dotiars in mittions)

Toltal 718 55.1 116 141 166 5.8
Federal povernme™ 327 350 0.1 87 129 06
Slate/local govemment 258 118 114 49 o8 143
Privale donations. 111 77 0no 05 20 04
Institutional funds 23 09 00 00 0.1 0.0
Debt fk-ancing .. 00 00 oV 0.0 0.0 03

Tax-exempt bon as 00 00 0.0 00 0.0 0.3
Other dett. . 00 00 00 vo 0.0 0.0
Other sources 00 00 00 00 00 0.0

Note Detalis may not sum to totais because of rounding
Source National Sciance Foundalion. SRS

renovation funding in 1986-89 from government
sources, as did public non-doctorate-granting
institutions in general (Table 24). However, during
this period, the Federal government played a more
prominent role in funding facilities construction at
HBCUs (where it accounted for 64 percent of the
total) than it Jid for public non-d>ctorate-granting
institutions in general (6 percenty  Conversely,
state/local government was a less promin~=* funding
source fci HBCUs in this period (accounting for
21 percent of their total construct.on funding) than
for public non-doctorate-granting institutions in
general (where it accounted for 82 percent oi the
total).

For the 1990-91 period, HBCUs projectcu about the
same level of construction project funding support
from state/local government sources as they had
received in 1988-89 ($11.4 million and $11.5 million,
respectively), and they projected a large increase in
state/local government support for repair /renovation
projects ($14.3 million in 1990-91, as compared to
$0.8 million in 1988-89). For both types of activitics,
however, they projected almost no Federal support
for the 1990-91 period. This may be an anomalous
data fluctuation. However, the anomaly pertains not
just to HBCUs but also to the larger group of public
non-doctorate-granting institutions in general, none
of which projected any Federal facilities funding
< port for construction in 199%0-91 (sec Appendix
1able 4-2).

Condition and Adequacy of Research
Facilities

The reported condition of science and engincering
research facilitics at HBCUs chianged very little from
1988 to 1990, The percentage of R&D space sated a3
being "suitable for use in the most highly developed
and scientifically sophisticated research in its field”
declined very slightly, irom 36 percent to 31 percent,
and the percentage assessed as being "effective for
most purposes but not applicable to [the above]
category” increased, equally sughtly, from 39 percent
to 45 percent (Table 25). The amount of R&D space
assessed as needing limited or major repair/renova-
tion remained constant at 25 percent.

Similarly, little change was seen in thz assessed
adequacy of the amount of R&D space at HBCUs.
Aggregating ratings across disciplines, 65 percent of
HBCUs assessed their research space as being
"adequate” or ‘generally adequate” in 1990, as
compared to 69 percent in 1988.  This slight
diffcrence represents a change of only one institution.
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Tabie 25 Condition and adequacy of research faciities al
historically biack colleges and universities. 1988 and
1900
index 1968 I!&O
i faciit {Pueeent of RAD space)
Suitabie for most highly developed
and sclentificatty sophisticaled research . 36 3
ENective for most purpcaes ... 39 45
Requiving limited repair or rencyation 18 18
ReQuIfing Major repair or renovation . 7 7
Amount of research space (Percent of institutions)
Tolal Lo 100 100
Adequale. .. ... 16 16
Gererally adequale . 53 49
inadequate ... . 30 35

Note Details may 1ot sur to totals because of rounding
Source National Sciencae Foundation, SRS

These condition and adequacy ratings for HBCUs are
somcwhat more positive than those discussed in
Chapter 5 for most other institution categorics. This
is consistent with *he finding of significant facilitics
construction activity at HBCU:s ia the 1986-89 period,
which has created relatively large amounts of
relatively new rescarch facilitics at these institutions.
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TECHNICAL NOTES

This section describes  the study  methodology,

including the and
indausing wal ang

qucstionnaire, data collection procedurcs, and
respense rates.  The discussion includes both the
original 1988 survcy and the current 1990 survey. In
addition, there 1s a discussion of the study’s weighting
and cstimation procedures, of the reliability of the
survey estimates, and of other considerations the
reader should bear in mind when interpreting the

data presented in this report.

camnles enruvoy
Bty Sees vy

Universe and Sample

1988 survey. The 19388 survcy was designed to
provide estimates for all research-performing
acadcmic institutions, as dcfined in NSI7’s FY 1983
Survey o1 Scientific and Engincering Expenc.tures at
Universities  and  Colleges.! The FY 1983
Expenditures Study universe datafile inciuded  ail
universitics and colleges that offered a master’s or
doctoral degree in the sciences and cngincering
(S/E), all others that had rcported scparately
budgeted S/E rescarch and development (R&D)
expenditures of $50,000 or more, and all historically
black collcges and universities (HBCUs) 1cporting
any R&D cxpenditures. This file represented the
most rccent available universc survey of R&D
expenditurcs at academic institutions.  The file
contained a total of 566 institutions.

All historically black colleges and universitics in the
frame were included in the sample with certainty (N
= 30), and a stratificd probability sample of 223
institutions was sclected from among the remaining
institutions in the frame. Thesc institutions were first
stratificd by control (public versus private) and
highest degree awarded in science/cngineering
(doctorate-granting versus non-doctorate-granting).
A minimum sample size of 25 was sct for each of the
four resulting strata, and the remaimng sample size
was allocated to <frata in proportion to the “size” of
cach stratum. Stratum size was defined as the squarc
root of the aggregatc R&D expenditures in scicnce
and cnginccring of the institutions in the stratum.
Academically  administered  Federally  Funded

l,‘\Ithoug,h tais report deals only with academic nstitutions, the

study also collected data from samples of nonacadenuc
performers  of biomedical research (see  The Status of
Biomedical Research Facilities 1988, National Institutes of
Health, 1989)

Rescarch and Development Centers were excluded

from thic enruvpavy
TOmM 18ls SUTVEY.

Within strata, institutions were sampled with
probability proportionate to size. Again, size was
defined as the square root of the institution’s FY 1983
R&D expenditures. This design ensiared solid
representation in the sample of each of the four
analytic strata and heavy representation of the larger
R&D-performing institutions; at thc samc time, it
also ensured moderate rcpresentation of institutions
with relatively small S/E research programs.

Following the selection of an initial sample ol 253
institutions, NSF determined that several of the
sampled institutions were out of the scope of the
survey. Out-of-scope institutions included thosc in
outlying territories, military academies, and threc
highly speciatized institutions considered
inappropriate, given the nature of their programs.
With the climination of these out-of-scope cascs, the
final sample size was reduced to 247 institutions, of
which 29 were HBCUs, and 99 had (or were) medical
schools.  Thc resulting wcighted national total
represcnted by this sample is 525 institutions

The institution sample included all of the 50 largest
R&D performers and 98 of the top 100. The
sampled institutions accounted for more than 75
pereent of all academic R&D expenditures in FY
1983 and at Icast 70 percent of the R&D spending in
cach major S/E discipline.

1990 survey. The institution sample for the 1990
survey was the same as for the 1988 survey, with the
following exceptions:

The sample was updated to reflect recent R&D
patterns as shown in NSF's FY 1988 R&D
cxpenditures study, which collected expenditures daia
for all institutions in the survey frame for the first
time since FY 1983. School-by-school comparisons
of thesc two databases resulted in the identification
of 12 institutions whose FY 1988 R&D expenditurcs
would have given them substantially higher
probabilitics of selection than they had using FY 1983
expenditures. These 12 institutions were made
certainty sclections for the 1990 susvey. Five were
alrcady in the sample, having been nonccrtainty
selections in the 1988 study; the other seven were
added to the sample for the 1990 survey.

Between the 1988 and 1990 survcys, (wo minor
1988 sample: one

changes occurred within  the

A-3
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institution with anothcr

sampled
(unsampled) institution and thus hecame larger, and
another institution became out of scope when it
distributed its assets among other institutions in the

merged

$ame s..  system.

These sample changes produced a net increase cf 6
institutioas from the 1988 to 1990 surveys: from 247
to 253 institutions. The universe represented by the
sample, however, did not change.

In addition to the changes ncted above, an effort was
made to review and expand the HBCU (historically
black colleges and universities) component of the
sample. After receiving information indicating that
more HBCUs perform S/E research than the 29 that
were represented in the 1988 survey, NSF undertook
a telephone survey of all other HBCUs and identified
an additional 40 with ongoing research. Although
this information did not become available until
midway through thc 1990 study’s data collection
period, a supplemental sample of 9 of these 40
institutions was selected, and cfforts were made to
collect questionnaire data from them on an expedited
basis.

Only 3 of these institutions were able to respond
within the study’s remaining time frame for data
collection, and this was determined to be inadequate
to represent the 40 newly identified HBCU..
Therefore, the HBCU sample for the 1990 study
consists of the same 29 institutions that were
surveyed in thc 1988 study. These 29 institutions
include all of the top 12 HBCU re .ipicnts of Federal
R&D support in FY 1988, and they collectively
account for 81 percent of all FY 1988 Federal
obligations to HBCUs for R&D.2 This suggests that,
although there are many smaller research-performing
HBCUs that are not represented in the current study,
most sponsored recearch at HBCUs is being
represented at the surveyed institutions.

The Survey Questionnaire

Prior to thc 1988 survey. the National Science
Foundation developed a draft research facilitics
questionnaire, in  consultation  with  several
universities and associations. During a workshop

“

“From Federal Support to_Universities, Colleges, and Selected
Nonprofit_Institutions  Fiscal Year 1988, Nationai Science
Foundation, NSF 89-325, 1989 Table B-24

with several higher education associations and
university representatives in the spring of 1987, the
definitions and questionnaire items were revised.
The questionnaire was then pretested during site
visits to a group of 22 institutions. NSF and
contractor  personnel met with institutional
administrators and staff to discuss the definitions,
questions, and survey procedures. Institutional
administrators and staff included vice presidents for
research, directors of sponsored research, facilities
and budget administrators, institutional research
directors, science and engineering deans, department
chairs, and principal investigators. Advisory panel
members also participated in several of the pretest
site visits. After completion of the pretest phase,
recommended questionnaire improvements were
presented  to  the  associations,  university
representatives, and the project’s advisory pancl,
prior to implementation in the 1988 survey.

There was little difference between the 1988 and 1990
survey questionnaires. Some modifications were
made to the questionnaire to clarify and emphasize
key instructions. Additional detail was added to the
"sources of funds” questions to gather needed
information on specific private sources. The column
on toxic waste facilities (Item 3) was condensed to a
single item as a result of information from
institutions that such facilities are generally central
rather than discipline-specific. Finally, the data for
main institutions and associated medical schools,
which were collected on separate questionnaires in
1988, were combined into one questionnaire for the
1990 survey.

The 1990 survey questionnaire the
following information:

requested

= The total net assignable square feet (NASF)
of space in scicnce and engincering
disciplines, and the NASF used for organized
research;

» The amount of research space that is lcased
by the institution and the amount housed in
temporary facilities;

s The condition of research facilities in each
science/ engincering (S/E) discipline;

» The adequacy of selected aspects of rescarch
facilitics, by disciplinc;
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costs, NASF, and sources of
and
construction activities initiated in 1988 and
1989, and planned for 1990 and 1991;

s The project

funde  for repair/renovation new

s The status of the institutions relative to the
cap on tax-excmpt bonds (this item is
applicable to private universities and colleges
only); and

s A narrative description of the institution’s
facilities needs and factors that drive
facilities costs.

Data Collection and Response Rates

In June 1989, a Ictter from Mr. Erich Bloch, Director,
NSF, and Dr. James Wyngaarden, Director, NIH,
was sent to the president or chancellor of each
sampled institution, asking them to participate in the
study and to name a coordinator for the survey. A
few days following the two-week deadline for
returning the  coordinator identification card,
tclephone followup was conducted with all sampled
institutions that had not yet identified a survey
coordinator. Survey materials were mailed to the
coordinators during late August, with a requestcd
return date of October 16. 1989. Receipt of the
survey materials was confirmed by telephone during
the first week of September. A lctter reminding
coordinators of the requested return date was sent in
late Septcmber. Nonrcsponse followup was
conducted between October 16, 1989 and January 31,
1990.

After the questionnaires werc edited, additional
followup was conducted to resolve questions or
problems with the survey responses ("data rctrieval®).
This extensive followup was required because of the
complexity of \he instrument. Many unfinished items
were completed during this data retrieval process. In
addition, a followup was conducted to resolve
disparities betwzen 1988 and 1990 responses. Where
possible, the data retrieval and cross-year revicw
were done at the same time.

After data collection, additional site visits were
conducted, during which NSF and contractor staff
members met with survey respondents to discuss the
questionnaire, interpretation and reliability of the
data provided, and the survey procedures. The
purposes of these wisits wecre (1) to obtain
information about the data provided to assist in the

analysis of the findings, and (2) to obtain information
that could be uced in planning for the 1992 survey

The owerall response rate for the survey was 94
percent. As Table A-1 indicates, response rates were
quite high for all categories. All of the institutional
categories achieved response rates of over 90 percent.
Response rates for public and private institutions
were similar for this survey. Finally, although non-
doctorate-granting  institutions have much less
researcl. space than doctorate-granting institutions,
both types of institutions showed a high degree of
willingness to participate.

Tabie A1 Academic research faciities survey response rales by
type of insiitution 1960
Institution type Sample Responses

Number | Percent
Totai 253 a7 94
Doclorale-granting 176 166 94
Non-doctorate-granting 77 71 92
Public. 159 151 95
Private 94 86 91

Historically black colleges

and universities 29 29 100

Item Nonresponse

As a result of the cxtensive data rctricval activitics
conducted during the 1990 survey, 89 percent of the
rcturned  questionnaires  ultimately  contained
respondent-provided information for all applicablc
questions. Consequently, overall nonresponse rates
for individual questionnaire items were extremely
low. For example, question 1A on total assigncd
space and total R&D space by S/E discipline had an
ovcrall item nonresponse rate of only 0.2 percent.

The highest levels of itcm nonresponse were obtained
for question 2 on condition of R&D facilities (1.0
percent) and question 3 on adequacy of selected
aspects of R&D facilities (1.1 percent). All other
questionnaire items had nonresponse rates below 1
pereent.

Altogether, there were 647 missing values in the 1990
databasc, out of a total of 140,179 data elements.
These missing values were imputed. For questions 1,
2, and 3, imputations were wmade primarily on the

basis of information from the sciool’s 1988
questionnairc. In gquestions 4, 5, and 6 (on new
. (B
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construction and rcpair/renovation), all item
nonresponse problems involved only partial micsing
data: either the project square footage was reported
and the project cost was missing, or the reverse. In
these cases, the missing elemcnt of information was
imputed from the reported element, using 1988 data
on average cost per square foot either to impute
missing project cost from reported project square

feet or to impute in the opposite direction.

Weighting

After data collection, sampling weights were created
for use in preparing national estimates from the data.
The weighting procedures used were very similar to
those employed in the 1988 study. The first stage of
the process was the creation of a base weight for each
institution. The base weight is the inverse of the
probability of selecting the institution for the sample.
Since all the sampled institutions did not participate
in this study, the base weights were adjusted to
account for this unit nonresponse. An additional
adjustment of the weights was made to bring the
number of cstimated institutions into accordance with
thc known number of institutions in various
categorics. For this final “poststratification”
adjustment, the institutions were classified by Top
100, Level (Highest Award), Tontrol (Public or
Private), and Historically Black Colleges and
Universities. The poststratified weights were used to
produce the estimates shown in this report.

Reliability of Survey Estimates

The findings presented in this report are based on a
sample and arc therefore subject to s.mpling
variability. Sampling variability arises because not all
institutions are included in the study. If a diffcrent
sample of institutions had been selected, then ihe
results might have been somewhat different. The
standard error of an estimate is a statistic that can be
used to measure the extent of sampling variability for
that particular estimate.

One of the ways that the standard error can be used
to measure the amount of sampling variability is in
the construction of confidence intervals. If all
possible samples were selected and surveyed under
similar conditions, then the intervals of 2 standard
errors below the estimates to 2 standard errors above
the estimates would include th~ average result of
these samples in about 95 perceu. of the cases. Since

only one su.”nle is actually selected and surveyed, we
must estimate the standard error from the sample
itself. The interval constructed using the estimated
standard error from the sample is called a 95 percent
confidence interval. Estimated standard errors for
1988 and 1990 sclected statistics and the difference
between the years are shown in Table A-2.

The standard errors for this study were estimated
using a replication method called the jackknife
repeated replication method. in essence, the sample
is divided into 11 replicates, and estimates are
produced for each replicate. The variability among
these replicate estimates is then used to estimate the
standard error.

This method of variance cstimation is particularly
useful in this study for measuring the fact that a large
fraction of the sampled institutions from the 1988
study were also included in the 1990 study. Since
most of the reports of the institutions between the
two umes are positively correlated, the estimated
differences have smaller standard errors than
independent or uncorrelated samples. The jackknife
method incorporates this information and produces
estimates of standard crrors that are appropriate for
this overlapping design.

Data Considerations and Limitations

In addition to sampling errors, survey estimates can
be adversely affected by nonsampling errors. Errors
of this type include those resulting from reporting
and processing of data. In this survey, extensive
follownp with responder’s was used to ensure that
the data were as 1ccurate as possible. This included
cross-year review which verified inconsistencics
between the current year and 1988.  Where
appropriate (e.g., to correct earlier reporting errors),
rcvisions to the 1988 data were made. Thus, 1988
totals in this report may differ slightly from those in
the 1988 report.

Research Square Footage.  The definition of
organized rescarch, as specified in OMB Circular A-
21 (the form used for calculation of indirect costs)
was used in this survey. That definition is as follows:
"Crganized research means all research and
development activities of an institution that are
separately budgeted and accounted for. It includes:
(1) Sponsored research means all research and
development activities that are sponsored by Federal

73
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Doctorate-granting

Total

Top 100 Non-doctorate Pubdlic

Toial Other

Statistic n R&D

Estimale] SE |Estimale] SE ({Estimate] SE |[Estimate] SE |Estimate] SE [Estimate] SE

Tolal research square
ool n thousands

1988 112,062 1,864 107,443 2,004 B0627 1,419 26815 2019 4619 437 82,384 1,627 29,678 868
1990 116,327 4,054 111,166 4,092 81659 1327 20508 3574 51861 485 86,880 3538 29,447 1,591
Difference
(90-88) 4,265 3586 3723 3,659 1.032 2,533 2693 3.659 542 205 4,498 3,028 -231 1,385
Percent change 4 3 3 3 1 3 10 10 12 5 5 4 -1 5
Repair/renovation cost
(dofiars in millions)
1986-87 838 60 793 58 596 10 197 59 45 8 426 38 402 27
1988-89 1,010 265 979 264 483 12 496 259 30 15 699 266 n 18
Difterence 172 269 186 267 -113 18 299 261 -15 22 263 265 -91 35
Percent change 20 32 23 33 -19 3 152 155 38 6) 61 -23 7

Repair/renovation NASF

in thousands
1986-87 13,431 1,305 12841 1,345 9.124 304 3717 1,299 590 90 8,745 1,196 4,685 528
1988-89 11,449 576 10,993 488 7,781 179 3,212 464 456 229 8,223 473 3226 237
Difference -1,982 1343 -1,848 1,252 1,343 351 -505 1,276 -134 251 -522 1,233 -1,459 384
Percent change -15 9 -14 9 -15 3 -14 40 23 40 6 15 -3t 5

Mew construclion cost

(dotlars in mifiions)
1986-87 2,051 73 1,888 72 1,599 64 268 53 163 19 1,355 36 696 75
1988-84 2,464 128 2315 131 1,558 34 757 114 150 5 1,727 108 38 62
Difference 414 140 427 128 -41 a3 469 127 -13 60 372 102 42 B4
Percent change 20 7 23 7 -3 5 163 66 -8 36 27 7 [] 12

New construction NASF

{in thousands)
1986-87 9,922 387 8,908 401 7.261 215 1,647 407 1,014 117 7,344 223 2,578 2N
1988-89 10,647 851 9,840 776 6,673 86 3,767 747 807 337 8,115 805 2,532 153
Difference 726 903 932 765 -1,188 242 212C 881 207 366 m 772 -46 244
Percent change 7 9 10 9 -16 3 129 82 -20 35 10 10 -2 9

ERIC AT

Aruitoxt provided by Eic:




O

ERIC

Aruitoxt provided by Eic:

Tabla A-2 Standard arrore for solactad astimalas {oontinuedy

Condition
Statistic Sultable for Effective for Needs imited Neeods major
sophisticated research mMOost purposes repair/renovation repair /renovation
Estimate SE Estimate SE Estimate S.E Estimate S.E
Amount of research space
{NASF in thousands)
1988 . 26,793 836 41,114 1,175 26,264 648 17,702 397
1990 30,135 1,239 41,072 1,794 27,047 814 18,073 983
Percent change 12 30 -1 16 3 15 2 22
Percent of research space
1988 24 37 5 23 16 3
1990. 26 35 23 16
I p-
()
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and non-Federal agencies and organizations.. (2)
University research means all research and
development activities that are separately budgeted by
the institution under an intemal application of
institutional funds.” Space information based on
OMB Circular A-21 is available at many instiiutions,
and that is the reason for using the A-21 definition in
this study.  However, the definition excludes
departmental research that is not separately budgeted
and accounted for. Therefore, research space
reported on this survey may underestimate total
research space at some institutions. For example,
because one of the primary missions of non-
doctorate-granting institutions is research training
and instruction, much of the space used for these
purposes is not "primarily devoted to rescarch® and as
such may be multi-use space not classified as
research space.” When a number of respondents
were asked to quantify the magnitude of the
underestimate, n.ost confirmed that the ovcrall extent
of the undcrestimate was less than 10 percent.

Institutions’ facilities recordkeeping systems vary
considerably. In general, public institutions are more
likely than private ones to have central computerized
facilities inventories that allow more accurate
reporting of square footage data. Larger private
institutions, howcver, generally do have such systems,
oftcn based on space surveys conducted specifically
for OMB Circular A-21. Those institutions with
smaller research programs do not calculate square
footage for OMB Circular A-21, and are less likely to
include estimates of the square footage used for
organized research in their records. In such cases,
the institutions estimated the data for this survey.
Table A-3 shows the distribution of sources used by
the institutions to rcport square footage. The
pcreentages sum to more than 100, sinc some
institutions used more than onc source in compiling
the information.

Capital Projects Involving Research Facilities.
Relatively few institutions maintain information on
repair, renovation, and construction projects that
reiate specifically to research facilities. Many capital
projects involve both research and nonresearch space.
As a result, institutions had to estimate the
proportion of a given project that was rclated to
research facilitics when the project was not

3Modcmmng Academic_Research Facihties A Comprehensive
Plan, National Science Foundation, June 1989

Table A-3  Sources of square foolage dala 1988 and 1990

Source Percent
W

A-21 space survey 32 26
A-21 proportional caiculation

based on RAD salaries and wages 3 2
Faciiities inventory based on Faclilties

Inventory and fon Manuai 27 27
Faciiities inventory not based on FICM 28 30
Other sources . . 27 30

Note “Other sources® inciuced departmenial surveys conducted
specifically for this study, reviews of university or college
architectural drawings or plans, and other methods.

exclusively for research. A guideline for this
purpose was included in the questionnaire
instructions as follows: For multi-purpose facilities,
prorate the costs to reflect the proportion of R&D space
involved in the projects (e.g., if 20 percent of the space
involved is used for organized research, report 20
percent of the total project complction costs).

Some projects, such as whole-building renovations or
new construction, may take more than one year to
complete, and other projects may overlap fiscal years.
Projects were allocated to the year in which
construction activity began or will begin (eg.,
groundbreaking).

Because institutions use different dollar values to
identify "major projects,” this survey establishcd a
guideline to cnsure consistency of reporting. Projects
with costs of $100,000 or more associated with R&D
facilities were includc..

Condition and Adequacy of Research Facilities. A
number of respondents stated that reports of the
condition of facilities and the adequacy of selected
aspects of facilities are, by their very nature,
subjective.  Two persons may have different
assessments of the same facility, or different opinions
of what is required in order for a facility to be
suitable for a particular type of research. Despite the
subjectivity involved, these items do capture an
overall picture of the current status of facilities.
Discussions with a number of institutions indicated
that, for the most part, deans in ccnsultation with
department chairs reported on the condition and
adequacy of facilitics. A few institutions indicated
that they have dctailed condition data on a central

s
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database. In those cascs, the facilities office was able
t~ respond to these i'ems.

A small number of institutions indicated that it is
conceptually difficult to assess the condition of a
research facility without including instrumentation in
that assessment.  Most respondents, however,
indicated that they had no such problem, and werz
able to report on the condition of the "bricks and
mortar.”

Cost per Square Foot Data. The study did not
collect unit cost data for individual construction or
repair/renovation projects, just the aggregate R&D-
related costs and the aggregate R&D-related space
involved in ali projects begun during specified
periods. These aggregates can be combined into
indices of average cost per square foot, which are
useful in tracking broad cost trends over ‘ime.

However, they are of very little practical value as
gnidelines for project planning. By all accounts, unit
costs for both coastruction and repair/renovation
projects arc highly variable, depending on the specific
requirements of the particular project wnd and on
many other factors as well (¢.g., geographic region of
the country). Such differences, which are of crucial
importance in project planning, are obscured in the
kinds of averages that can be constructed from this
study’s data.

Izstitution Variability in Research Space

Both within and between institution categories,
considerable variation exists in the total amount
(NASF) of S/E research space. This variation is
summarized in Table A-4, which presents weighted
estimates from the current survey.

Table A-4 institution variabiiity it amount of research space for major institution groupings 1990

Institution type Control
Stanstic Al HBCUs
institutions 100 largest Other Non-
in R&D doclorate- doctorate- Private Public
granting granting

Number of institutions 525 100 193 232 206 319 29
Mean research NASF 221,520 817,000 152,850 22,410 142,720 272,410 49,640
Median research NASF 51,450 623,750 116,520 16,300 28,940 84,800 29,160
Distnbution of research MASF (percent of insfitutions)

Total 100 100 100 100 100 100 100
Under 5,000 10 0 21 10 10 7
5,000-9,999 8 0 14 1 6 10
10,000-24,999 15 0 34 25 9 28
25,000-49,999 15 0 10 23 16 13 10
50,000-89,999 12 0 27 6 9 14 28
100,000-249,999 14 7 33 2 13 16 17
250,000-499,999 13 27 4 0 7 16 (4]
500,000-999,999 7 39 0 0 7 8 0
1,000,000-1,499,999 4 14 1 0 1 (4]
1,500,000-2,599,174 2 13 0 0 1 0
Source National Sclerice Foundation, SRS
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Public, Doctorate-granting Institutions

. University of Alaska at Fairbanks AK
University of Alabama at Birmingham AL
University cf South Alabama AL
University of Alabama (1990 only) AL
University of Alabama at Huntsville (1990 only) AL

* Auburn University AL
University of Arkansas at Fayetteville AR
University of Arkansas Medical Sciences Campus AR
University of Arizona AZ
San Diego State University CA
University of California Field Stations CA

* University of California at Berkeley CA

* University of California at Davis CA

* University of California at Irvine CA

* University of California at Los Angeles CA

* University of California at Riverside CA

* University of California at San Diego CA

* University of California at San Francisco CA

* University of California at Santa Barbara CA
University of California at Santa Cruz CA

* Colorado State University (6(0)

* University of Colorado - Boulder (60

* University of Colorado - Health Science Center Cco
University of Colorado - Colorado Springs Co
University of Colorado - Denver Co

* University of Connecticut CT
University of Delaware DE

* Florida State University FL

* University of Florida FL
Medical College of Georgia GA

* University of Georgia GA

* Georgia Institute of Technology GA

* University of Hawaii at Manoa HI

* lowa State University of Science and Technology IA

* University of Iowa 1A
University of Idaho ID
Southern Illinois University at Carbondale IL

* University of Illinois at Urbana IL

* University cf Illinois at Chicago IL

* Indiana University IN

* Purdue University IN

* Kansas State University KS

* University of Kansas KS

* University of Kentucky KY

* Louisiana State University LA

Top 100 1n R&D




University of Southwestern Louisiana
University of Massachusetts at Amherst
University of Maryland Baltimore Professional Schools
University of Maryland Baltimore County
University of Maryland at College Park
Univer- ty of Maine at Orono
}* higan State University
Wayne State University
University of Michigan - Ann Arbor
University of Minneso.a
University of Missouri System Office (1988 only)
University of Missouri at Columbia
* Mississippi State University
University of Southern Mississippi
University of Mississippi
Montana State University
East Carolina University
* North Carolina State University at Raleigh
* University of North Carolina at Chapel Hill
Unuversity of North Dakota
* University of Nebraska at Lincoln
University of Nebraska Medical Center at Omaha
University of New Hampshire
* Rutgers, the State University of New Jersey
New Mexico Institute of Mining and Technology
* New Mexico State University
* University of New Mexico
SUNY Health Sciences Center at Brooklyn
SUNY at Binghamton
SUNY Health Sciences Center at Syracuse
* SUNY at Buffalo
* SUNY at Stony Brook
U niversity of Nevada at Reno
Cleveland State Unijversity
Northeast Ohio Un versity College of Medicine
* Ohio State Universi.y
Ohio University
* University of Cincinnati
Wright State University
University of Akron
Oklahoma State University
University of Oklahoma
Oregon State University
Pennsylvania State University
University of Pittsburgh
University of Rhode Island
* Clemson University
Medical University of South Carolina

#* % % »

#* # # »

*

#* % # »

.
Top 100 1n R&D
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Universily of Tennessee Cenier for Healih Sciences
Lamar University

Texas A & M University

Texas Tech University

University of Texas System Cancer Center
University of Texas at Austin

University of Texas Health Sciences Center at San Antonio
University of Texas Health Sciences Center at Dallas
University of Texas at El Paso

University of Texas Medical Branch at Galveston
University of Utah

Utah State University

Virginia Commonwealth University

University of Virginia

Virginia Polytechnic Institute & State University
University of Vermont and State Agricultural College
University of Washington

Weshington State University

University of Wisconsin at Madison

Unive:sity of Wisconsin at Milwaukee

West Virginia University

University of Wyoming

Private, Doctorate-granting Institutions

California Institute of Technology
Loma Linda University
Stanford University

University of Southern Californii
Claremont Graduate School
Yale University

George Washington University
Georgetown University
Howard University

Nova University

University of Miami

Atlanta Univ crsity (1988 only)
Clark Atlanta (1990)

Emory University

Mercer University

Morehouse School of Medicine
Illinois Institute of Technology
Northwestern University
University of Chicago
University of Notre Dame
Tulane University

" op 1001 R&D
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CA
CA

CA
CA

DC
DC
DC
FL

FL

GA
GA
GA
GA
GA

IL
IL
IN
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Boston College
Boston University
Brandeis University
Harvard University

Massachusetts Institute of Technology

Tufts University

Woods Hole Oceanographic Institute
Worcester Polytechnic Institute
Johns Hopkins University
Washington University

St. Louis University

Albany Medical College

Duke University

Wake Forest University (1990 only)
Dartmouth College

Princeton University

Columbia University Main Division
New York Medical College

New York University

Polytechnic University

Rensselaer Pol:technic Institute
Rockefeller University

St. John’s University

University of Rochester

Yeshiva University

SUNY Mt. Sinai School of Medicine
Cornell University

Syracuse University

Case Western Reserve University
University of Dayton
Carnegie-Mellon University
Hannemann University

Thomas Jeffersun University
University of Pennsylvania

BR:own Univessity

Meharry Medical College
Vanderbilt YJniversity

Southern Methodist University
Texas Christian University

Baylor College of Medicine
Marquette University

Medical College of Wisconsin

.Top 100w «D

w0

a0
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Pubiic, Non-doctorate-granting Institutions

Alabama A & M University AL
University of Arkansas at Pine Bluff AR
Ark- as2- State University AR
Califoriiia State University at Chico CA
San Francisco State University CA
Californ:a State University at Fullerton CA
San Jose State University CA
University of the District of Columbia DC
Floiida A & M University YL
University of West Florida FL
Albany State College GA
Western lllinois University IL

Kentucky State University KY
Murray State University KY

Grambling State Unive:sity LA
McNeese State University LA
Southern University and A & M College LA
Southeastern Massachusetts University MA
University of Massachusetts at Boston MA

Morgan State University MD
University of Maryland Eastern Shore MD
Eastern Michigan University MI
Moorhead State University MN
Jackson State University MS
Mississippi Valley State University MS
Alcorn State University MS
Noith Carolina Agricultural and Technical State University NC
North Carolina Central University NC
University of North Carolina at Charlotte NC
SUNY Brooklyn College NY
SUNY College at Buffalo NY
SUNY College at New Paltz NY
University of Nevada at Las Vegas NV
Youngstown Stat< University -H
Lincoin University PA
Edinboro University PA
South Carolina State College SC
Tennessee State University TN
Southwest Texas State University TX
Prairie View A & M University TX
University of Houston at Clear Lake TX
‘Texas Southern University TX
James Madison Universitv VA
Virginia State University VA

Norfolk State University




Private, Non-doctorate-granting Institutions

Tuskegee University

Harvey Mudd College

Pomona College

Occidental College

Quinnipac College (1990 nnly)
Colorado College

Gallaudet University

Rollins College

Lake Forest College

Drake University

Grinnell College

Dillard University

Wellesley College

Will:ams College

Wentworth .nstitute of Technology
Augsburg Coli=ge

C' ‘eton Co'lege (1990 cnly)

C isius College

Barn~rd College

Vass , College

Xaer University

Pacific University

“Jniversity of Portiand (1990 only)
Fra..<lin and Marshall Coliege (1990 nnly)
Havei tord College

Saint Josepn’s Univers.ty
Swarthmore Ceiiege

Fisk University

Middlebury Coilege

Walla Walla College

Luwrence University

Mi'vvaukee School of Engineering

Historically Black Colieges and Universities

Alabama A&M University
Tuskegee University

University of Arkansas at Pine Bluff
Howard University

University of the District of Columbia
Florida A&M University

Albany State University

Atlanta Univer..ty (1988 only)
Clark Atlanta (1990 only)
Morehouse S.hool of Medicine
Kentucky State University

Py
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AL
AL
AR
DC
DC
FL
GA
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Dillard University

Grambling State University

Southern University and A&M College
Morgan State University

University of Maryland-Eastern Shore
Alcorn State University

Jackson State University

Mississippi Valley State University
North Carolina Ag and Tech University
North Carolina Central University
Lincoln University

South Carolina State College
Tennessee State University

Fisk University

Meharry Medical College

Prairie View A&M University

Texas Southern University

Virginia State University

Norfolk State University
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SURVEY QUESTIONNAIRE
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NSF Form: 1264 (8-89)

OMB # 3145-0101
Expires 2/29/90

1989-90 SURVEY OF SCIENTIFIC AND ENGINEERING R&D FACILITIES
AT COLLEGES AND UNIVERSITIES

National Science Foundation
National Institutes of Health

Acting out of concerns raised by the academic communtty, Congress directed the Natcnal Science Foundation to coliect and
analyze data on the availab:ity, condiion, need, cost, and funding sources of science and engineenng research and development
faciimies at colleges and universities and to report to the Congress every two years This survey is being conducted in response to
that requirement  Insttutions are requested to return the completed survey tor

WESTAT, INC.

1650 Ressarch Bivd
Rockvile, MD 20850

This inforrnation 1s solicted under the authortty of the National Science Foundation Act of 1950, as amended. All information you
provide will be used for statistical purposes only Your response Is entirely voluntary and your failure to provide some or all of the

information will in no way adversely affect your insttution Where exact data are not available, estmates are acceptable. Your
estimates wili be better than ours

We requested that the president or chancellor of your institution designate an individual to coordinate data collection for this survey
The name, title, and address of that person appear below, please correct the label if any of the information is incorrect

LABEL

It someone other than tne person listed above completes this questionnaire, please provide the follov..ng information

Name Title/Department Tetephone No. and ext.

This form shculd be returned by October 16, 1989. Your cooperation in returning the survey questionnaire promptly 1s very

important. If you have any questions regarding this survey, please contact Ms Terne Squadere ai Westat's toll-free number 800-
937-8281, or contact Ms. Judrth Coakley of NSF at 202-634-4673

itis esumated that the responss to this survey will require an average of 40 hours If you wish to comment on this burden, please
contact Herma.- Fleming at (202) 357-3520.

How many person hours were required to complete this form?

o §7

RIC

Aruitoxt provided by Eic:




DEFINITIONS AND GUIDELINES

RESEARCH AND DEVELOPMENT (R&D)

R&D for purposes of this survey refers to "organized research’ as defined in Section B.1.b of OMB Circular A-21 (reviseq).
*Organized research means all research and development activities of an insttution that are separately budgeted and
accounted for. It includes: (1) Sponsored research means all research and development actvities that are sponsored
by Federal and non-Federal agencies and organizations... (2) University research means all research and development
activities that are separately budgeted by the institution under an internal application of institutional funds.*

This defintion of R&D does not include departmental research that 1s not separately budgeted. Note that sponsored
research may be funded by goveinment, foundation, corporate, university or other Sources.

R&D FACILITIES

Using the defintion of R&D above, "RAD facimes® refers to the physical plant (e.g., "bricks and morta,” research vessals) in
which organizec R&D actvities take place, including building infrastructure (power, HVAC, etc.), fixed equipment (benches,
fume hoods, etc.), and non-fixed equipment costing over $1 millon. Non-fixed equipment costing less than $1 million is
not included; these dats are gathered in a separate NSF/NIH survey.

Be sure to report all R&D faciities that are administered by the institution, including faciities that are ieased or rented by the
nstiution, facilties at branch campus.  agnicultural éxpenment stations, field and mobile iaboratones, etc. Do not include
faciities that have been designated as Federally-funded R&D Centers (e.g., Brookhaven, Kitt Peak, Ferm, etc.), and do not
include facities that are used by faculty but are not actually aurmnistered by the institution (e.g., research space at VA or
other non-university hosprtals)

R&D SPACE

R&D space refers 10 the net assignaole square feet (NASF) of space n R&D facities, within whi~h orgarized RAD acuvities
take place. Specific exampies of R&D facilities are

research laboratornes,

contrciled environment snace such as clean or white rooms,

technical support space suth as carpenter and machine shops,

animal quarters including animal production colonies, holling rooms, isoiation and germ-free rooms,
‘aculty or staff offices, 10 the ex.ent tney are used for R&D,

department iibranes, to the extent they are used for R&D, anct

fixed (built-in) equipment such as fume hoods and benches.

Do not include central ibranes or central academic computing centers

a s 2 8 8 8 8

For multi-purpose space such as faculty offices, prorate the space (NASF) to reflect the proportion of 'ise devoted to
organized R&D activty. For example, it a room or building 1s devoted to R&D activit, approximately 40% of the time, count
40% of the NASF as R&D space.

REPAIR/RENOVATION AND NEW CONSTRUCTION
Report repair/renovation projects {repa.r of deteriorated condtion, captal improvement, conversion, eic.) and new
construction projects (addition to an existing buikding, new building) involving R&D facities. Include only those projects that

involve total project costs associated with R&D facilities ot $100,000 or more.

For multi-purposs faciities, prorate the cost to reflect the proportion of R&D space :nvolved In the project (e g, if 20% of
the space invoived 1s used for organized research, report 20% of the total project completion costs)

For multi-year projects, aiocate the entire project completion cost {planning, construction, fixed equipment) to the fiscal
year in which the construction activity actuaily began or is expected to begin (e.g., groundbreaking).

DO NOT include projects that involve only central infrastructure systems such as central chillers, or steam or power plante.

8§82
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SCIENCE AND ENGINEERING DISCIPLINES

provide the information in the academic disciplines listed below. A crosswalk of NSF discipiines and NCES program classification
codes appears at the end of this questior.arre. Use your best judgment 1n reporting fields that cross over discipline categores

used in this survey. If you are unable to feport separateiy the data for academic programs, please report the combined data as
“Other sciences, n.e.c.' and indicate what disciplines they represent.

Engineering

Physical Sciences
Environmental Sciences
Mathematical Sciencas
Computer Sciences
Agricultural Sciences
Biologicul Sciences
Medical Sciences
Psychology

Social Sciences

Other Sciences, n.e.c. (not elsewhere classified)

[
in order to faciitate companson of data coilected in this survey with that of other NSF and NIH survey data. we request thay you

NOT INCLUDED in this survey are law, business administration /management (except
economics), humantties, history, the arts, or aducation (except educatioral psychoiogy).

Sea the NSF-NCES Crosswalk at the end of the queshonnaire for addtional details on classification of fields




iTEM 1A. PRESENT AVAILABILITY OF R&D FACILITIES
{N THE SCIENCES AND ENGINEERING, BY DISCIPLINE

» in column 1 below, please report the total net assignable square feet (NASF) assigned 10 science and engineering (S/E)
disciplines at your insttution.  The totals should inc'ude all space assigned to thy disciphnes or depantments within t.e
discipines, including departmental and faculty offices, conference and seminar :00ms, researcy space. and instructional
space. Include space ieased by your institution.

. in column 2, report net assignable square feet devoted to R&D in S/E disciphnes, using the OMB A-21 definttion of
org;anized research provided on page 2. Include space leased by your institution.

NASF Used
Disciplines Total NASF For R&D
S/E FACILITIES
TOTAL
Engineering

Physical Sciences

Envircnmentsi Sciences

Mathematics

Computer Science

Agricultural Sciences
Siological Scisnces

Other than medical schooi
Biological Sciences

Medical school
Medical Sciences

Other than medical school
Medical Sciunces

Medical school

Psychology

Social Sciences

Other Sciences, n.e.c.

Piease specify beiow the disciplines included in “Other sciences, nec”

g




1 ITEM 1B: LEASED R&D SPACE

Please indicate the net assignabie square feet of R&D space reported In ltem 1A which 1s leased by your institution

NASF leased R&D space

ITEM 1C: TEMPORARY R&D FACILITIES

Please indicate the net assignabie square feet of R&D space reported in item 1A which 1s housed In facilities such as traiers,
guonset huts and other temporary buiid:ngs

___ NASF temporary R&D faciities

ITEM 1D: SCURCE OF SQUARE FOOTAGE DATA

Please indicate the source and year of data on square feet of R&D space

0 A-21spacesurvey . ... .. . . . . . YEAR
O A-21 proporticnal caicuiation based on
R&D salaries and wages ... .. YEAR
] Facilties inventory based on Facilities inventory and
Classification Manual (old HEGIS codes) . .. . YEAR -
M Facilties inventory NOT based on Faciiities inventory and
Classification Manual (oid HEGIS codes) ... . ... . . YEAR
] Other (specify) . YEAR

g1




ITEM 2. PRESENT CONDITION OF RESEARCH AND DEVELOPMENT FACILITIES

Piease indicate the percentage of R&D space reported in item 1A that falls into each category (A through D) defired below

Provide ratings only for those disciplines for which you reponed organized rasearch space in ltem 1A

Rate the condttion ot facilities based on the type of research currently conducted in the facilty.

Do not include non-fixed research instrumentation costing less than $1 mihon in your consideration of the status of
research facimes in S/E disciplines.

A - suntable for use in the most highly developed and scientificaily sophisticated research in its field
8 - effective for most purposes but not applicable to category A

C - effactive for some purposes but in need of limnted renovation or repair

D - requinng major repair or renovation to be used effectively

Engineering

A %
B %
c %
D %

TOTAL 100 °

o

Computer Science

%
%

%

o,
0

TOTAL 100 %

OO wr

Medical Sciences

Other than medical school

A %
B %
c %
0] %
TOTAL 100 %

Socia’ Sciences

A B o
B %
C %
D %
TOTAL 100 %

Physical Sciences Environmental Sciances Mathematics
A % A % A %
B % B % B %
C % C % C %
8] % D % D %
TOTAL 100 % TOTAL 100 % TOTAL 100 %
Agricuitural Sciences Biological Sciences Biological Sciences
Other than medical schoo! Medical school

A % A % A %
B % B % B %
C % Cc % Cc %
D " D % D %
ThTAL 100 % TOTAI 100 % TOTAL 100 %

‘Aedical Sciences Psychology

Med:cai school

A % A %

B % B %

C . % C %

D % D %

TOTAL 100 % TOTAL 100 %

Other Sciences, n.e.c.

%
%
%

A
8
C
D

TOTAL 100 %




ITEM 3: ADEQUACY OF SELECTED ASPECTC OF R&D FACILITIES

1
i
J

Fiease rate the adequacy of your R&D facilitigs to suppon your current research program in terms of the aspects of the faciities indicated
- each cciumn heading. Assign ratings as foliows

1. Adequate - sufficient to support ail the needs of your research in the diccipline

2 - Generally adequate -- sufficient to support most research needs in the discipline. but may have some fimitations
3~ inadequate — not sufficient to support the needs f your research in the discipline

4 - Nonexistent, but needed

5 - Inapplicable or not needed

. Provide ratings Jnly for those disciplines for which you reported organized research space n item 1A
. Provide an overaii rating for toxic waste disposal below.
Adequacy of Data ' Air
Amount of Communication Power Buiiding decontamirstion
S/E Discipline R&D Space Systems Systems HVAC* {e.g., fume hoods)
Enqineering

Physical Sciences
Environmental
Sciences

Mathematics

Computer Science
Agricultural
Sciences

Biological Sciences
Oiner than medical School
Biological Sciences
Medical school

Medical Sciences
QOther than megical schoot
Medical Sciences
Medical schooi

S S

Psyc.hology

Socia! Sciences

Other Sciences n.e.c. i
*HVAC - heating, ventiation, and ar conditicning

Toxic Waste Disposal:

NOTE: The assessment of facities for toxic waste disposal should be made by your insttution’s bio-safety
officer. and snould focus on buildings (facities) and not movable equipment or process

O LGN
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ITEM 4A. R&D rFACILITIES PROJECTS: FY 1988

Please provide the project completion costs (in thousands) for repair/renovation and new construction of R&D facilities on which
construction was started (€ g . groundbreaking) during your institution's Fiscal Year 1988, Provide an estmate of the R&D space
\net assignable square footage) involved.

& Repon only costs and square feet associated with space used for R&D, prorating the projects as nccessary
= Repon only projects with costs associated with R&D facilities of $100,000 or more
» Do not include projects invoiving only campus-wide infrastructure, g , central chillers, or steam or power plants

Repair/Renovation New Construction

Disciplines R&D-related R&D-related
Project Cost R&D Project Cost R&D
(in thousands) NASF (in thou sands) NASF

S/E R&D FACILITIES i ’

TOTAL | |

Enqineering

Physical Sciences

Environmental Sciences

Mathamatics

Computer Science

Agricultural Sciences
Biological Sciences

Other than medicai school
Biological Sciences

Medical school
Medical Sciences

_Other than medical schoot

Medical Sciences

Medical schooi

Psychology

Social Sciences

Other Sciences, n.e.c.

Q 8
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ITEM 4B. SOURCES OF FUNDING FOR R&D FACILITIES
PROJECTS: FY 1988

Please indicate the planned sources of funding for the permanent financing of the total project costs for S/E R&D facilities isted in
the first row of item 4A (previous page) by reporting the percentage of funding 1n each category

Sources Repair/Renovation New Construction

Total = 100% Total = 100%

Federal government

State/local government
Private donation

Corporstions

Foundations

Ingividuals

Other private
Institutional funds (operatng funas,
endowments, indirect cost recovery etc )
Debt Financing

Tax-exempt bonds

Other debt

Other*

*Please specify the "other funding sources" below




ERIC

Aruitoxt provided by Eic:

Diman
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ITEM SA. R&D FACILITIES PROJECTS: FY 1989 .I

net assignabie square footage) involved

e Report only costs and square feet associated with space used for R&D, prorating the projects as necessary

;s bm memland ancmmladina anada (in thaiannde) far ranar franauatan and naw conctr ictinn of RAD facddiae na whicn
T MY IUG N ID vlv’“l \'Vlllpl'llVll WwAIBLE (11 USRI ] IW1 T URrar [ 1 W T EaLiwe | aal fad 7 Wl e s s s S emew imwrsstviww w 1 v -

construction was started (e.g , groundbreaking) during your institution's Fiscal Year 1989 Provide an estimate of the R&0 space

a Report oniy projects with costs associated with R&D facilities of $100,000 or more
s Do not include projects invoiving only campus-wide infrastructure, e g, central chiliers, or steam or power plants

Disciplines

Repair/Renovation

New Construction

R&D-related

Project Cost R&D
{in thousands) NASF

R&D-related
Project Cost
(in thousands)

R&D
NASF

S/E R&D FACILITIES

TOTAL

Engineering

Physical Sciences

Environmental $ciences

Mathematics

Computer Science

Agricultural Sciences

Biological Sciences
Qther thar, medical school

Biological Sciences
Medical scheoi

Medical Sciences
Other than medical school

Medical Sciences
Medical school

Psychology _

Social Sciences

SIS (R

Other Sciences, n.e.c.

10




Please indicate the planned sources of funding for the permanent financing of the total project costs for S$/E R&D facilities histed in

ITEM 8B. SOURCES OF FUNDING FOR R&D FACILITIES
PROJECTS: FY 1989

the first row of item 5A (previous page) by reporting the percentage of funding in each category.

Sources

Repair/Renovation New Construction

Total = 100% Total = 100%

Fedaral government

State/local government

Private donation
Corporations

Foundations

Individuais

QOther private

Institutional funds (operating funas,
endowments, indirect cost recovery etc !

Debt Financing

Tax-exempt bonds

QOther debt

Other*

*Please specify the "other funding sources” below:

~1
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ITEM 8A. PLANNED R&D FACILITIES PROJECTS:
FY 1990 AND 1991

Please provids the project compietion costs (in thousands) for repair/renovation and conatruction of R&D facilities on which
construction will be started (e.g., groundbreaking) during your instttion's Fiscal Years 1990 and 189%. Provide an estimate of the
R&D space (net assignable square footage) involved.

s Report only costs and square feet associated with space used for R&D, prorating the projects as nacessary.
s Report only projects with costs associated with R&D faciliities of $100,000 or more.
» Do notinclude projects involving only campus-wide infrastructure, .g., central chillers, or steam or power plants.

Repair/Renovation New Construction
R&D-reiated R&D-related
Project Cost R&D Project Cost R&D
Disciplines (in thousands) NASF {in thousands) {ASF
S/E R&D FACILITIES
TOTA".
Engineering

Physical Sciences

Environmenta! Sciences

Mathematics

Computer Science

Agricutturas! Sciences
Biolugical Sciences

QOther than medical school
Biological Sciences
| Medical school
| Medicsl Sciences
| ___Other than medical school
| Medical Sciences
‘ Medical school

Psychology

Social Sciences

Qther Sciences, n.e.c.

98
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ITEM 6B. SOURCES OF FUNDING FOR PLANNED R&D
FACIUTIES PROJECTS: FY 1990 AND 1991

Please indicate the planned sources of funding for the permanent financing of the total project costs for S/E R&D facilities
projects listed in the first row of Item BA (previous page) by reporting the percentage of funding to be obtained from each source.

Sources

Repair/Renovation

New Construction

Totsl = 100%

Total = 100% |

Federal government

State/local government

Private donation
__ Corporstions

Foundations

Individuals

___Other privste

Institutionsl funds (operating funds,
endowmaenis, indirect cost recovery, etc )

Debt Financing
— Tex-exemptbonds

Qther debt

QOther*

*Please spacify the “other funding sources” below:

13



L ITEM 7: LIMIT ON TAX-EXEMPT BONDS

Recent tax reform legisiation estabiished a limit on tax-exempt bonds of $150 million per private college or university. Has your

(APPLICABLE TO PRIVATE COLLEGES AND UNIVERSITIES ONLY)
instrtution reached the iimit on tax-exempt bonds?

Yes

No, but expect to within next two fiscal years

No, and do not expect to within next two fiscal years
Not applicabile (i.e., public insttution)

0000

ITEM 8: RESEARCH FACILITIES ISSUES

1, the significance for your insttution of possibly increasing the use allowance for facities or a shift to
depreciation as a possivle means to finance research facilities.
2. needs related to campus-wide faciiities (e.G., for toxic waste stcrage/disposai, animal Quarters, etc,) cr

systems (e.g., utiities, data communications) that sLpport research.
3. the extent to which repair/renovaton and construction projects are driven by regulatory changes, the type of
projects most often intiated as a resuit of such changcs, and the extent to which these changes impact

|

l

|

Please use the remaining space to discuss the foliowing research facilties related issues:
project costs.

100
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CROSSWALK BETWEEN NSF DISCIPLINE CODES AND
THE NCES CLASSIFICATION OF INSTRUCTIONAL PROGRAMS

|

The following set of discipline codes is ussd to categornze science and engineering departments in the Survey of Science
and Engineering Research Facilities. Representative department names are shown under each of the discipline codes.

ENGINEERING

01

"0

03

1Q7

o

112

13
‘14
]

ERIC

Aruitoxt provided by Eic:

AEROSPACE ENGINEERING
1402 AEROSPACE, AERONAUTICAL, AND ASTRONAUTICAL ENGINEERING

AGRICULTURAL ENGINEERING
‘403 AGRICULTURAL ENGINEERING

SIOMEDICAL ENGINEERING
‘408 BIOENGINEERING AND BIOMEDICAL ENGINEERING

CHEMICAL ENGINEERING
33 0509 WOOD SCIENCES
‘407 CHEMICAL ENGINEERING

CiVIL ENGINEERING

o4 02 ARCHITECTURE
‘404 ARCHITECTURAL ENGINEERING
‘4Cy CVIL. ENGINEERING
4a ENVIRONMENTAL HEALTH ENGINEERING
ELECTRICAL ENGINEERING
1400 COMPUTER ENGINEERING
‘410 ELECTRICAL, ELECTRONICS, AND COMMUNICATIONS ENGINEERING
141002 MICROELECTRONIC ENGINEERING
ENGINEERING SCIENCE
‘412 ENGINEERING PHYSICS

‘413 ENGINEERING SCIENCE

NDUSTRIAL ENGINEERING /MANAGEMENT SCIENCE

1417 INDUSTRIAL ENGINEERING
1427 SYSTEMS ENGINEERING

30 08 SYSTEMS SCIENCE
MECHANICAL ENGINEEPING

‘4t ENGINEERING MECHANICS
‘419 MECHANICAL ENGINEERING

METALLURGICAL AND MATERIALS ENGINEERING

‘408 CERAMIC ENGINEERING

‘48 MATERIALS ENGINEERING
1420 METALLURGIRCAL ENGINEERING
30 0701 METALLURGY

MINING ENGINEE NG

1418 GEOLOGICAL ENGINEERING

1418 GEOPHYSICAL ENGINEERING

141 MINING AND MINERAL ENGINE ERING
NUCLEAR ENGINEERING

1423 NUCLEAR ENGINEERING
PETROLEUM ENGINEERING

‘.28 PETROLEUM ENGINEERING

ENGINEERING, NE C.

14 01 ENGINEERING. GENERAL

1422 NAVAL ARCHITECTURE AND MARINE ENGINEERING

14 24 OCEAN ENGINEERING

‘428 TEXTRE ENGINEERING

Y ENGINEERING, OTHER

19 08 TEXTILES ANO CLOTHING (EXCLUDNws 19 0802, FASHION DESIGN}
003 ENGINEERING AND OTHER DISCIPUNES

10

pd

PHYSICAL SCIEHCES
201 ASTRONOMY
w02 ASTRONOMY
w0 ASTROPHYSICS
«won PUANETARY SCIENCE
202 CHEMISTRY
w008 CHEMISTRY
28 PHYSCS
«.08 PHYSICS

204  PHYSICAL SCIENCES, NEC

01 PHYSICAL SCIENCES, GENERAL
«oree MISCELLANEOUS PHYSICAL SCHENCES, OTHER
0.0 PHYSICAL SCIENCES. OTHER
ENVIRONMENTAL SCIENCED
301 ATMOSPHERIC SCIENCES
w04 ATMOSPHERIC SCIENCES AND METEROLOGY

2  GEOSCIENCES

1420 SUR\ JYING AND MAPPING SCIENCES
4008 GEOUOGICAL SCIENCES
40 070 EARTH SCIENCES

333 OCEANOGRAPHY
26 0807 MARINE BIOLOGY
400702 OCEANOGRAPHY
304  ENVIRONMENTAL SCIENCES.NE C
MATHEMATICAL SCIENCES

402  MATHEMATICS AND APPUED MATHEMATICS

08 1302 OPERATIONS RESEARCH ‘QUANTITIVE MET: O0S)
270 MATHEMATICS, GENERAL

Pag~] APPUED MATHEMATICS

2704 PURE MATHEMATICS

7% MATHEMATICS, OTHER

30 08 MATHEMATICS AND COMPUTER _{ ENCE

403 STATISTICS

7R ACTUARIAL SCIENCES
2708 STATISTICS
COMPUTER SCIENCED

401 COMPUTER SCIENCE

08 12 MANAGEMENT INFORMATION SYSTEMS
" COMPUTER AND INFORMATION SCIENCES. GENERAL
30,00 IMAGING SCIENCE

AQ 102 AND %04

501  AGNICULTURAL SCHMINCES

001 AGRICULTURAL SCIENCES. GENERAL

(-3 ANMAL SCIENCES

[s-4~] FOOD SCIENCES

02 04 PLANY SCIENCES

o8 SCK SCIENCES

-2 AGRICULTURAL SCIENCES, OTHER

2301 RENEWABLE NATURAL RESQURCES. GENERAL
0 FISHING ANU FISHERIES

038 FORESTRY AND RELATED 3CIENCES

0308 WILDUFE MANAGEMENT

case RENEWABLE NATURAL RESOURCES, OTHER
3104 WATER RESOURCES
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501 ANATOMY
18 0201 CUNICAL ANATOMY
28 0501 ANATOMY
602 BIOCHE WSTRY
18 0202 CUNICAL BIOCHEMISTRY
2802 BIOCHEMISTRY AND BIOPHYSICS
L' 8I0LOGY
280 BIOLOGY GENERAL
28 0804 EMBRYOLOGY
604  BIOMETHY ANO EMDEMIOLOOY
18 2202 EPIDEMIOLOGY
20.0002 SIOMETIICS AND BIOSTATISTICS
605  BIOPHYSICS
£08 BOTANY
80 BOTANY EXCLUDING 26 0302, BACTERIOLOGY-SEE 811}
507  CELL RIOLOGY
2004 CELL AND MOLECULAR BIOLOGY
26 0808 HISTOLOGY
608 ECOLOGY
26.0003 ECOLOGY
609  ENTOMOLOGY AND PARASITOLOGY
20 0810 PARASITOLOGY
26 0712 ENTOMOLOGY
610 GENETICS
20070 CENETICS, HUMAN AND ANIMAL
611 MICHOBIOLOGY, IMMUNOLOGY, AND VIROLOCY
18 0203 CUNICAL MICROBIOLOG Y
18.1002 ALLERGIES AND ENODOMOLOGY
18 1009 IMMUNOLOGY
26 0302 SACTEROLOGY
2605 MICROBIOLOGY
612 NUTRITION
1905 FOOD SCIENCES AND HUMZN NUTRITION
<00108 FOOD AND NUTRIMON
26 0008 NUTRIMONAL SCIENCES
6§13  PATHOLOGY
18 0204 CUNICAL PATHOLOGY
181018 PATHOLOGY
260704 PATHOLOGY, HUMAN AND ANIMAL
614  PHARMACOLOGY
18 0208 CUNICAL TOXICOLOGY
26 0812 TOXOOLOGY
26 0708 PHARMACOLOGY, HUMAN AND AN/MAL
Q214 PSYCHOPHARMACOLOGY
615  PHYSIOLOGY
18 0206 PHYSIOLOGY
<46 0708 PHYSIOLOGY, HUMAN AND ANIMAL
618  ZOOLOGY
0701 Z00L0GY
260799 ZOO0LOGaY, OTHER
617  SHOSCIENCES,NEC
20 0000 MISCELLANEOUS SPECIALIZED AREAS, UFE SCIENCES. OTHER
2600 UFE SCIENCES, OTHER
MEDICAL SCIENCES (STE A1 30 1o
701 ANESTHESIOLOGY
18 1003 ANESTHESIOLOGY 1 0

702

704

708

nr

™

o

m

712

IAL ]

74

ns

718

ny

718

719

720

CARDIOLOGY

CANCER RESEARCH /ONCOLOGY

ENDOCRINOLOCY
20 0800 ENDOCRINOLOGY

“ASTROENTEROLOGY

HEMATOLOGY
1800 HEM TOLOGY

NEUROLOGY
18.1004 NEUROLOGY
20.0008 NEURDSCIENCES

OBSTETRICS AND GYNECOLOGY
18.1013 OWSTETRAICS ANO GYNECOLOGY

OPHTHALMOLOGY
18.1014 OPHTHALMOLOGY
18.12 OFTOMETRY

QOTORHINOLARYNGOLOGY
18.1017 OTHORMINOLAR YNGOLOGY /OTOLARYNGOLG Y

18.1018 PEDIATRICS
200102 CHILD DEVELOPMENT, CARE. AND GUIDANCE

PREVENTIVE MEDICINE AND COMMUNITY HEALTH
18.1007 FAMILY PRACTICE
18.1022 PREVENTIVE MEDICINE

PSYCMATRY
181023 PSYCHIATRY
18.1100 PSYCHIATRY /MENTAL HEALTH

PULMONARY DISEASE

RADIKLOGY

18,1012 NUCLSAR MEDICINE
181029 RADIOLOGY

26 0811 RADIOBIOLOGY

SURGERY

18 1004 COLON AND RECTAL SURGERY
181011 NEURDLOGICAL SURGERY
181018 ORTHOPEDIC

181021 PLASTIC SURGERY
18.1020 SURGERY

18.1027 THORACIC SURGERY

CUNICAL MEDICINE, NE.C.

18 0290 BASC CUNICAL HEALTH SCIENCES. OTHER
18.1001 MEDICINE, GENERAL

18.1008 DERMATOLOGY

18.1008 GERATACS

181010 INTERNAL MEDICINE

18.1020 PHYBICAL MEDICINE AND REMABIUTATION
18.1038 URCLOGY

18.1000 MEDICINE, OTHER

1813 OXTEOPATHIC MEDICINE

18.18 PODIATRY

30.01 SIOLOGICAL AND PHYSICAL SCIENCES
DENTAL SCIENCES

1804 DENTISTRY

18 1018 ORTHODONNC SURGER 1

NURSING

181 NLARSING (EXCLUDING 18 1108, PSYCHIATRY 'MENTAL
HENTH - SEET1Y

PHARMACEUTICAL SCIENCES

1814 PHARMACY



VETERINARY SCIENCES

‘824 VETERBIAMY sErwowc
22 HEALTH RELATED, N.E.C.
17 0807 QCCUPATIONAL THERAPY
170813 PHYSICAL THERAPY
17 0000 REHABIL . ATION SERVICES, OTHER
1799 ALLIED FEALTH, OTHER
807 HEALTH SCIENCES ADMINISTRATION
1809 MEDICAL LABORATORY
1822 PUBLIC MEALTH
18.90 MEALTH SCIENCES. OTHER
723 SPEECH PATHOLOGY AND ADUSOLOGY
1o AUDIOLOGY ANY SPEECH PATHOLOGY
PSYC! Y
801 PSYCHOLOGY
1308 SCHOOL PEYCHOLOGY
17 0801 ART THERAPY
Q PSYCHOLOGY
SOCIAL SCIENCES
901  AGRICULTURAL ECONOMICS
010102 AGRICLL. TURAL BUSINESS AND MANAGEMENT
010103 AGRCULTURAL ECONOMICS
902  ANTHRGPOLOGY (CULTURAL ANO SCCIAL)
SR ANTHROPOLOGY
4503 ARCHEOLC 3Y
903  ECONOMICS (EXCEPT AGRICULTURAL)
08.08 BUSINESS ECONOMICS
45.08 ECONOMICS
904 GEOGRAPHY
45.07 GEOGRAR~TY
903  HISTORY AMD PHILOSOPHY OF SCIENCE
908  UNGUISTICS
2308 UNGUISTICS
4212 PIYCHOLINGUASTICS
N7 POUITCAL SCIENCE
4401 PUBLIC AFFAIRS, GENERAL
4403 INTERNATIONAL PUBLIC SERVICE
4404 PUBLIC ADMINISTRATION
4408 PUBUC FOLICY STUDES
4490 PUBLIC AFFAIRS, OTHER
4509 INTERNATIONAL AFFAIRS
45.10 POUTICAL 4CIENCE AND GOVERNMENT
908  SOCIOLOGY
4308 DEMOGRAPHY
LLRR 0CIOLOGY
900  SOCIOLOGY AND ANTHIROPOLOGY
910  SOCIAL SCIENCES, N.E.C.
0403 CITY, COMMUNITY ANO RE JONAL PLANNING
08 AREA AND ETHNIC STUDIES
08.08 HUMAN RESOURCES DEVELOPMENT
08.18 ORBAMZATIONAL BEMAVIOA
N03 PARXE AND RECREATION MANAGEMENT
Q.01 CRIMINAL JUSTICE
“uo COMMUNITY SEPVICER
«“o7 SOCIAL WORK
4501 SOCIAL SCIENCES, GENERAL
45.04 CRMINOLOGY
4512 URBAN STUDEES
4590 SOCAL SCIENCES, OTHER
O
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Table 2-1.  Number of institutions, total net assignable square feet (NASF) of space in science/engineering disciplines, and total NASF used for R&D
by institution type and control: 1988 anc 1990
Number of Tutal NASF Total R&D NASF
Institution i~titutions
type and control
1988 1990 1938 1990 1988 1990
1
(NASF in millions) 1
Total 525 525 270.6 276.0 112.1 116.3
DOCtOTREGIARLING......oocvririrrserirnenss easssrasessessees 293 293 240.7 439 1074 1ma2
Top 100 in R&D 100 100 165.7 1639 80.6 81.7 |
OREF.c.coercvninrrssssssmssssssemssinss e v 193 193 75.1 80.0 28 295 ,
Non-doctorate-granting ... ceeee 232 32 2.9 321 46 52 |
PUBHC. oottt conan cvree ¢ et ctinns cnvine aeeseenn s . 320 319 204.3 2117 824 86.9
o DOCtOrate-granting......e.  ececermmneosersmnsesersssnns 191 190 1835 889 ™3 836 |
o In top 100 1n RED.....ooe. . woovecccnr core cvvcres cvee 70 70 128.4 1288 59.3 613 |
Other..... wve s e s e 121 120 55.1 60.1 20.0 223
Non-doctorate-granting ... . ... ... .« ... 129 129 208 28 31 33
Pnivate . v e e 205 206 66.3 644 2.7 24
Doctorate-grantier g .. ... . .oees + vt veree < aune 102 103 572 55.1 282 276
In top 100in R&D ...ocvvee e+ vrrreeenr 30 30 373 351 213 204
L1173 S 73 n 20.0 199 69 12
Non-doctorate-granting. ... . ... covers vunns 103 103 9.1 93 15 18
Notc: Details may not sum to totals because of rounding.
Source: National Science Foundation, SRS
-
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Teble 2-2. Mumber of institutions with any assigned space in science/enginecring disciplines by discipiine and institution type: 1988 and 1990
institution type
Doctorate-granting
Norn
Disciphine Total doctorate-
Top 100 in R&D Other granting
1988 1990 1988 1990 1988 1990 1988 1990

Total........ . .. e e e e e 525 525 100 100 193 193 232 232
EQINCENNgG s+« e e erns 295 299 86 86 128 129 81 84
Physical sciences 473 4N 93 93 150 147 230 231
Environmental sciences. .. ... e+ it e 23 326 84 8s 120 112 118 129
Mathematics..... . . ... 455 457 93 93 148 145 215 219
Computer science. 426 404 86 86 133 131 207 187
Agnicultural sciences .. ... 104 103 42 41 k] 27 32 35
BIOIOZICAI SCIENCES ..oovvvvrvrvrirner v e v v bein o e snnnieee 499 509 100 100 17 181 229 228

in colleges and UNIVETSINES. .. coovee « e vh 0 o e 475 4 9% 95 151 156 229 223

in medical schools.... . ... . . 94 105 50 55 4 50 0 0
Medical sciences.... ........ 294 318 87 87 12¢ 140 88 9

in colleges and universities. . . ... .. 235 250 68 68 ™ N 88 N

in medical schools.. ...... 138 144 64 64 " 80 0 0
PSYChOIOZY.. coooo o vt v v e 4an 470 9 9N 155 158 227 225
Soctal SCIENCES covvies v+ v e e 461 47 A 9s 153 15§ 214 198
Other sciences,nec . .. ... ... 11 IA) 47 40 40 23 24 12
Note. Details may not sum to totals because of rounding
Source Natonal Science Foundation, SRS. )
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Table 2-3.

Number of institutiors with any assigned R&D space in science/engir.cering disciplines by discipline and institution type: 1988 and 1990

Institution type
Doctorate-grantin,
-granting Nog-
Discipline Total doctorate-
Top 100 1n R&D Other granting

1988 1990 1988 1990 1988 1990 1988 1990

Total. 513 517 100 100 188 187 225 229
Engincening 283 29 85 86 128 129 LY 81
Physical sciences. 46 450 92 92 142 141 212 217
Environmental sciences . 299 284 80 82 120 112 98 89
Mathematics..... ... ... . 318 296 & 88 105 85 129 124
Computer science ... 332 281 ] ™ 95 89 159 113
Agncultural sciences . .. 9% 94 42 41 30 27 24 26
Biological sciences 489 482 100 100 163 174 17 208
in colleges and universaties . . 456 451 95 94 144 149 217 208
in medical schools 94 105 S0 5 44 50 0 0
Medical sciences. 268 267 ss 87 114 123 69 57
1n colleges and universities 205 189 67 67 0 64 69 57
1n medical schools 134 141 63 64 n T7 0 0
Psychology . .. 403 402 87 26 131 132 185 184
Social sciences 360 K Y) 89 91 127 117 144 140
Other sciences.nec 92 69 45 40 35 18 12 11

Note Details may not sum to totals because of rounding

Source Nattonal Science Foundation. SRS
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Table 24.  Number of institutions with any assigned space or with any assigned R&D space in science/cngineering disciplines by discipline and
control: 1988 and 1990

Any assigned S/E space Any assigned R&D space
Public Private Public Private
Duscipline
1988 1990 1988 1990 1988 1990 1988 1990

Total ... ........ 320 319 205 206 316 319 197 198
BAGINCENING ..o variiiis + ccieaeenes cossass s ssessssssssssssssssssssssssees 219 225 76 n 207 22 76 n
Physical sciences 286 85 188 186 280 20 165 170
Environmental sciences 24 221 9 105 213 195 87 88
Mathematics..............ocoovmeirses oves srnsssens 2m 275 178 182 218 197 101 9%
o Computer science rh e earies sessinserasenes e Sretire o4 sessaeeenns 253 247 173 158 213 164 120 116
& Agricultural sciences......... 9 9% 6 7 90 87 6 7
Brologcal sciences . 309 313 190 196 308 298 175 184
1N COUERES ANA UNIVETSIYES ....ovevs s+ er + errens cnrens i 91 291 184 187 287 27 168 174
in medical schools re+ s sevmmesnass s ssesain it 68 0 26 K\ 68 0 26 ki3
Medical sciences - 220 233 L] 8s 197 190 n i
in colleges and unrirmities............ 196 202 38 48 170 152 36 37
in medical SChOOIS. ..... ..ccovncvvnnenrccrncrrenes enens 86 L3y 51 55 82 86 51 58
PSYChOIOGY ....coovvvviricis e+ sttt s ssanssssssssssssssssssensene 286 285 186 188 263 261 140 141
SOCH SCICMCES.......covvvrs cve s coreenes cossises e+ 1ans 2000 crensssecnssesessesnene 2n 3.} 189 169 46 44 114 103
OLhET SCIBNCES, N.E.Connnnrrvnnrrinnns coor er svens + 5+ sevsmsessssmossssssssssorassissssess 92 63 19 13 n 57 19 13

Note: Details may not sum to totals because of rounding.

Source National Science Foundation, SRS.
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Table 2-5.  Total net assignable square feet (NASF) of space in science/engirecring disciplines by discipline and institution type: 1988 and 1990

Institution type
. Non-
Doctorate-granting doctorate-
Discipline Total granting
Top 100 in R&D Other
1988 1990 1988 1990 1988 1990 1982 1990
(NAGF in thousands)
Total .. .. e e e e 270,621 276,041 165,655 163,911 75,070 80,024 29,895 32,107
Engineening ... ... .. i 0w i e . 40,063 42,291 24,422 24,810 11,353 12177 4,288 5,303
Physical sciences ... ... . e e e e e - 35,634 37,542 18,807 19,264 9,677 9,854 7,150 8,425
Environmental sciences e e e e 12,268 12,019 7816 7,598 329 322 1,214 1,199
Mathematics ... . . . . ... o C e e e 4,786 5,190 2179 2279 1,490 1,662 1,116 1,249
Computer science.. . . . . e . L 4938 4,625 2,245 2,430 1,59 1,318 1,099 877
Agnicultural sciences o . 29,994 34,003 22,276 24,706 5,948 7,194 1,7 2,103
Biological sciences. .. ... . e e e e e e e 45,184 2321 26,768 28,276 12,591 15,023 5826 €02
in colleges and unversities . Lo s e L 32,445 34,385 18,769 19,046 7,850 9,318 5,826 6,622
1n medical schools.. . . . e e e e 12,739 14,936 7,999 9,231 4,741 5,705 0 0
Medical sCIEnCes . ... . . i o e e e 65,231 63,168 43,201 39,04 21,782 22,930 1247 1,214
1n colleges and universities. L o 21,387 21,955 1,599 15,070 5441 5,651 1,247 1,214
in medical schools . . . R e e 44,843 41,213 28,502 23,94 16,341 17279 0 0
PSYChOIORY ... v vt vt s e o v et 9,011 9,122 4,182 4,025 2,528 2,759 2,302 2,39
Soctal SCIEnces .. .. L L e e e e 16,433 15,158 9,766 8,798 3,264 344 3,403 2,93
Othersciences, NEC ... it cio et st oo s 6,078 3,602 3,993 2,701 1,604 461 480 440

Note Details may not sum to totals because of rounding.

Source. National Science Foundation, SRS

i14




8-a

1\5

O

ERIC

Aruitoxt provided by Eic:

Source Nauonal Science Foundation, SRS.

Table 2-6.  Total net assignable square feet (NASF) of space used for R&D in science/engineering disciplines by discipline and institution type: 1988 and 1990
Institution type
Doctorate-granting Non-
Discipline Total doctorate-
granting
Top 100 in R&D Other
1988 1990 1988 1990 1988 1990 1988 1990
(R&D NASF in thousands)
Totahi . it i e e e e e e 112,062 116,327 80,627 81,659 26,815 29,508 4,620 5,161
Engineering.... ... ... 15,900 17,057 11,444 12,130 3,928 4,214 529 n3
Physical sciences ... . . 16,024 16,121 10,443 10,429 4,236 4232 1344 1,459
Environmental sciences. ... 6,313 6,056 4,645 4,534 1,458 1,314 210 208
Mathemaucs..... e 722 90 w7 415 260 300 65 75
COmMPULET SCIENCE.....ccvt vovres + wrvvon s+ crvves v v 1,437 1,445 835 1,017 431 k1M 17 113
AGIICUIUTRL BCIEACES (vvev coee v vt v v e bt nee st 5 ceeee serssnns « o o0 17,622 20,821 14,433 16,032 2821 4,247 368 542
BiolOZiCal SCIENCES... .o ¢ it v+ vt v+ v e v o 23,910 26,154 16,804 17,546 6,105 7,480 1,001 1,128
in colleges and universities. . . 16,072 17,569 11,403 11,715 3,668 4,127 1,001 1,128
n medical schools.. ... ..« s 7,838 8,584 5401 5,831 2437 2,754 0 0
MeEdICAl SCIENCEE . ..cc. coiet v« « er et ceee weee = ave o ox vese s0s auer = 19,363 19,721 1457 14,090 4,681 5518 109 13
In COllERES ANA URIVEISHIES. .« .« i e wonsmrniees oo meee 5320 4,959 4,208 4,133 1,004 713 109 113
10 MEdICA] SCHOOLS..... o i variaenrenss st sanses ssssess 14,042 14,762 10,365 9,957 3,677 4,805 0 0
3,085 2918 1N 1,581 896 984 418 413
3337 3338 2,380 2,359 635 671 322 9
Other sciences, n.e.c 4,330 1,846 2,903 1,526 1,364 232 83 87
Note: Details may not sum 10 totals because of rounding. 1 : ( ;



Table 2-7.  Total net assigned square feet (NASF) of space in science/engineering disciplines, and NASF used for R&D by discipline and institution control:

1988 and 19%0
Totat NASF R&D NASF
Discipline Public Private Public Private
1988 1990 1988 1990 1988 1990 1988 1990
(NASF in thousands)
Total oo vovceis et L e e e s e e . 204,302 211,651 66,318 64,390 82,384 86,881 29,678 29,447
Engineenng.... ...+ . L L e e e e 29,780 32224 10,284 11,066 11,593 12,562 4,306 4,495
Physical SC1ences ... oo Lt i e e 24,505 26,595 11,129 10,947 10,719 10,944 5,305 5177
o Environmental scientes........... .. ... . .. L. .. 9,624 9,393 2,644 2,626 5.045 4837 1,267 1,223
o Mathematics........ [T o e e e e e 3520 3874 1,266 1,316 505 5. 217 264
Cumputer science...... . ... e e e 3530 3,041 1,408 1,584 875 75 562 no
Agncultural sciences .o . R 29,238 32,510 756 1,493 17,233 19,434 389 1,387
Biological sciences...... . ... ... L. L e 32,596 35,837 12,588 13484 16,327 18,307 7,583 7847
in colleges and universaties . .. e e 24,164 26,449 8,281 7937 1147 13,240 4,599 4,329
1n medical schools . ... e J . 8,433 9,388 4,307 5547 4,854 5,067 2,984 3517
Medical seiences ... ... . . .. L. L e 48,810 47,691 17,420 15478 12,315 13,160 7,047 6,562
in colleges and universities. ... .. e 16,920 18,755 4,468 3,200 3948 4,137 1373 822
1n medical schools. ....... .. . RN 31,891 28,935 12,953 12278 8,368 9,022 5,675 519
Psychology...... . Ce ) Lo 6,254 6,415 2,758 2,706 2216 2,102 869 876
Social sciences .. . . e e e 12,284 11,07 4,149 4,087 2,794 2,684 543 655
Othersciences, ne.c... ... . .. ... P 4,162 3,000 1917 602 2,761 1,593 1,589 253
Note Details may not sum to totals because of rounding
Source  National Science Foundation, SRS
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Table 2-8.  Amount of science/cnginecring research space that is leased or housed in temporary facilities by institution type and control: 1988 and 1990

ERIC

Aruitoxt provided by Eic:

Leased R&D space Temporary R&D space
Institution type and control Square feet Percent of Square feet Percent of
(in thousands) total R&D NASF (in thousands) total R&D NASF
1988 1990 l 1988 1990 1988 1990 1988 1990
TOtal. .. it i i e s e e e e crnena et m 3551 34 31 1,978 1,11 18 15
DOCtOrate-granting ... . . . coo coveee e v e cetenee e+ e 3,760 3536 35 32 1922 1,694 18 15
Top100tn RED ... oo oo sl i i i e 2,847 2,601 35 32 1,567 1,408 1.9 1.7
OLRET .ccoce. + rrnrecsreasrrarassses & reaeaan + oo sences crtrrase e ss aaee 913 935 34 32 355 285 13 1.0
Non-doctorate-granting. . 11 15 0.2 03 56 37 1.2 0.7
Public ot i 2315 2,145 28 25 1,692 1477 21 1.7
Private .. .. 1,456 1,406 49 48 286 254 10 0.9
Note' Details may not sum to totals because of rounding
Source. National Science Foundation, SRS
TS}
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Table 3-1.  Number of institutions starting any projects to copstruct pew science/enginecring R&D space by institution type and control and year of
project start: 1986-91*

Construction project start year
Institution type and controt
1986 or 1987 1988 or 1989 1988 or 1939 1990 or 1991
(sctual) (plan) (actual) (plan)
TOtal.. oo i e+ e e e s oo e 192 226 227 183
Doctorate-granting ... .. . . ..o cvceee weviri v veveeeer o 135 178 154 161
Top100in R&D.. .. . ... (i e n o N 82
Other... .. coocvee veane . 64 9 83 L4
Non-doctorate-granting........ ORI R 57 48 n 2
Public .. i o s e e 140 179 158 139
] Doctorate-granting.. ... .  ......... ... .. 103 133 106 21
- Intopl@uwR&D ... ... . ... 55 60 52 €0
Other . o e« e e 49 nB 54 60
Non-doctorate-granting N .. 37 46 52 18
Private . RN e e 52 48 68 4“
Doctorate-granting. .. N . R R 45 48 40
Intop100mnR&D .. ... e e 17 20 19 2
Other. . ... .. . .. RN N 26 29 18
Non-doctorate-granting . R . 19 2 21 4

*Findings are limited to projects with estimated total cost at completion of $100.000 or more for R&D related space. Project cost and epace estimates are prorated to reflect R&D component
only

Note' Details may nct sum to totals because of rounding

Source National Science Foundation, SRS
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Table 3-2.  For projects to construct new R&D space, estimated net assignable square feet (NASF) of R&D space to be created and
estimated total cost of the construction of this R&D space by institution type and conirol and year of project start: 1986-91*

]
i
Construction project start year
Institution 1986 or 1987 1988 or 1989 1988 or 1989 1990 or 1991
type and control (actual) (plan) (actual) (plan)
NASF Cost NASF Cost NASF Cost NASF Cost
(NASF in thousands; dollars in millions)
TOALec. . o et e e et e e s o s cressesnetes 9922 $2,051 11,793 $339; 10,647 2,464 11,222 $3,495
Doctorate-graating. . .. ... . 8,908 1,888 11,274 3,284 9,840 2315 10,781 3,381
Top 100 tn R&D. OV RO OUIN 7261 1599 1759 2454 6,073 1,558 7497 24T
OURET (it et s veee v+ oo e o e e et e v 1,647 288 3,506 830 3767 757 3,284 904
Non-doctorate-granting 1,014 163 518 108 807 150 441 114
Public. . i 7344 1,355 8,691 IS 8,115 1,727 7,696 2,131
DOCIOTAtE-ErANUNG. .. .. - v cee ot e e v o meeee eens 6516 1,220 8,186 2,000 7,460 1,626 7299 2,026
Intopl00 aR&D.. . ool cov Ll 5470 1,063 5433 1,421 4,382 996 4,191 1,395
Other. ... 1,046 158 2,753 59 3078 629 2,508 632
Non-doctorate-granting. ... .. . 828 134 505 106 656 101 w? 108
Private e s 257 696 3102 1,287 2,532 738 3528 1,364
Doctorate-grant, g .. .. . .. ... 2392 667 3,088 1,284 2,381 689 3482 1,354
Intop 100 nR&D ... ... . o ceen 1,91 537 233 1,033 1,691 562 2,706 1,082
Other ... . ... 600 131 753 1 689 128 TI6 2n
NON-dOCtOFALE-GIANUING. .. .. - et oo e serrrras covcsssnnnnnns 186 29 13 2 152 438 4“4 9

*Findings are limited to progects with cstimated total cost at completion of $100,000 or more for R&D related space. Project cost and spuce estimates ure prorated to

reflect R&D component only.
Note Details may not sum to totals because of rounding

Source National Science Foundation, SRS.
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Table 3-3.  Number of institutions starting any projects to construct new science/engineering R&D space by discipline and year of project start:

1986-91*
Coastruction prject start year
Discipline
1986 or 1987 1988 or 1969 1988 or 1989 1990 or 1991
(actual) (plan) (actual) (plan)

TOR ..o+ s et cras cerenrenssseensssenseesssasesins < ssseeses 192 26 7 183
Engineering....... ... .. ™ s7 52 59 .
Physical sciences 41 67 67 50
Environmental SCIENCES ........ .. ocovviveiiiis crvevreeee s corens e p- 3 33 17 24 g
MathemaICS ... i e it e s seerenens v 3 s s 8 j
COMPULET SCIENCE ..ocvverv eeerearsasss wrevssens s 2 23 2 16
AGHCUltUTRI SCIENCES ... oces et e oo s o - % 3% k7] k) ‘
Biological sciences.......... . . . 58 109 107 76 :

1N COlERES AN UNIVETSIICS ..ovcevvveve s oots eressresnarirsee oo e 43 92 87 56

1N Medical SChOOIS...... ocvovies e e+ e 20 21 26 27
Medical SC1ENCES ...vcvns v s e e e . M4 i 47 69

1N COlERES AN UNIVETSINES .oooocev e e e e e s e e e e 18 19 14 27

in medical schools.. . ... . e e e e 42 61 35 54
Psychology......ccoe cuuee. . 21 9 11 7
SOCIAl BOIBNCES.. i v+ ot e e e 19 16 13 12
Other sciences, n.ec ... .. 14 15 13 3

*Findings are limited to projects with estimated total cost at compietion of $100,000 or more for R&D reiated space. Project cost and space estimates are proated to reflect R&D component

only.

Note: Details may not sum to totals because of rounding

Source: National Science Foundation, SRS
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Table 3-4.  For projects to construct npew R&D space, estimated net assignable square feet (NASF) of R&D space to be created, and estimated total
cost of the construction of this R&D space by discipline and year of rroject start: 1986-91*

Construction project start year
1986 or 1987 1988 or 1989 1988 or 1969 1990 or 1991
Discipline
(actual) (plan) (actval) (plan)
NASF Cost NASF Cost NASF Cost NASF Cost
(NASF 1n thousands; dollars in millions)

Total . ... . e e e e 9,922 $2,951 11,793 $3,392 10,647 $2,454 11,222 $3,495
Engincenng. .. . C e . 2.3%0 430 1,871 492 1,490 388 2,196 529
Physical sciences . ... e e 99 182 1,765 527 2,000 401 1,564 624
Environmental sciences e e 380 57 423 125 324 82 520 165
Mathematics . . .. e 9 2 34 5 25 8 45 1
Computer science . . . S e 237 61 220 67 286 65 k7] 9
Agnculiural sciences.. . . e e e e 1,513 150 794 212 1,146 152 756 186
Biological sciences . .. . .. .. - e .. 1,708 463 2422 663 2,262 s 2,808 94
n colleges and universities G . 1,275 34 1,747 487 1,549 396 1521 516
nmedical schools .. e o0 o e e 433 139 674 177 n2 181 1,287 428
Medical sciences .. ... .. ... . 1,948 508 3,327 1,106 2,253 647 2,723 8T
wi colleges and umversities .. . . .. e e 613 203 266 64 306 61 394 153
in medical schools........ ... ... ..o .. 1,335 302 3,061 1,042 1,948 587 2329 T24
Psychclogy ... .. . . e 132 23 76 28 115 25 21 9
SOCIal SCINCES...ove. « e e e e e 202 38 229 61 329 48 162 34
Other sciences, NeC ... .. e e e e 603 139 633 106 418 0 36 17

*Findings are imited to projects with estimated total cost 2t completion ot 3100,000 or more for R&D related space. Project cost and space estimaices are prorated to reflect R&D component
only

Note Details may not sum to totals because of rounding.

Source National Science Foundation, SRS
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Table 3-5.  Number of institutions performing major repair /renovation of science/enginecring R&D facilities by institution tyoe and coatrol and year of

project start: 1986-91*

Yearof 1 wir/renovation

Institution type and control
1986 or 1987 1988 or 1989 1988 or 1989 1990 or 1991
\actuai) (ptan) (actual) (plan)
Total 288 229 u8 9
Doctcrate-granting 24 190 204 166
Top 10010 R&D .........coenres s % 90 85 80
OHBET.....tcrcnenrisecnenrasc s crssnanns 28 100 119 86
NON-GOCTOTRLE-ETRNLING ...ovccovnrvnnc orrs rerrans oo o rvass csseve 1one 64 38 “ 63
PUBLIC. oo otvetiinnces ecnrancnennanecnssnacnnie + oos sos ssssssesens nse o0 210 163 164 163
Doctorate-granting 163 130 133 117
In top 1000 R&D....... coooeeeevirieis s e e s e 67 61 55 52
@ OIEL. .. s o s s+ s % 69 » 65
b Non-doctorate-grant:ng R 47 KX} 31 46
Private ... oo s viveis v s 66 84 66
Doctorate-granting ... .. R 61 60 n 49
In top 100 1n R&D. .... .. ccovvccres . RO 28 28 30 28
Other.... .o cecv s niersssinsesnens C e e e 32 32 41 21
Non-doctorate-granting . ... ... coeee v ecoene . 17 5 " 17
*Findings are imited to projects with estimated total cost at completion of $100,000 or more for R&D related space. Project cost and spacc estimates are prorated to reflect R&D component
only.
Note: Details may not sum to totals because of rounding,
Source: National Science Foundation, SRS. 1
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Table 3-6.  For projects to repair/renovatc R&D space, estimated net assignable square fest (NASF) of R&D space affected and estimated total cost of
this repair/renovation by institution type and control and year of project start: 1986-91*

Year of repair/renovation

1986 or 1987 1988 or 1989 1988 or 1989 1990 or 1991
Institution type and control (actuat) (plan) (actual) (plan)

NASF Cost NASF Cost NASF Cost NASF Cost

(NASF 1n thousands; dollars in mullions)

Total . 13431 $838 9380 §754 11,449 $1,010 8,634 $955
Doctorate-granting 12841 793 9,194 n? 10,993 M 7187 704
Top 100 1n R&D 9.124 596 71713 567 7,781 483 5513 528
o Other am 197 2,021 150 3212 496 2,141 177
2N Non-doctorate-granting 590 45 186 36 456 30 877 250
Pubhc 8,745 436 6,532 442 8,223 699 6,697 687
Doctorate-granting 8,307 399 6,366 408 7,890 674 5970 453
In top 100 1n R&D . 5,792 258 4,891 294 5593 230 4,192 308
Other . . 2515 141 1474 14 2,°97 444 179 145
Non-doctorate-granting 438 37 167 3 3 25 726 234
Prvate 4,685 402 2,848 n 3,226 k)8 1937 268
Doctorate-granting . 453 393 2,829 309 3,102 305 1,786 282
In top 100 1n R&D e e . 333 338 2,282 ak) 2,188 253 1423 220
Other . . e . . 1,202 55 546 36 915 52 363 2
Non-doctorate-granting e .. 152 Y 19 2 123 6 151 16
*Findings are limited to projects with estimated total cost at comple:ion of $100,000 or more for R&D related space. Project cost and spac estimates are prorated to reflect R&1 component
only ~ ‘
1 g |
1 ‘3 ( ) Note: Details may not sum to totals because of rounding
Y
Source. National Science Foundation, SRS 1
‘,
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) Table 3-7. Number of institutions performing major repair/renovation of scienc~/engineering R&D facilities by discipline and year of project start:

1986-91*
Year of repair/renovation
Disaipline
1986 or 1987 1988 or 1989 1968 or 1989 1990 or 1991
(actual) ‘plan) (actual) (plan)
Total..... . . et 288 29 A48 9
Engineenng. ... oo+ oo o s v 118 95 106 46
Physical sciences ..... 98 98 104 75
Environmental sciences ... ... ..ol 40 30 26 2
Mathematics.......... 2 12 26 29
Computerscience.. ... ... ... . . ... 49 2 16 X
Agnicultural sciences. .. . . e o e 32 2 A 21
o} Riological sciences ... . .. . ... ... e e 137 112 138 9
3 in colleges and universities ....... .. e e 112 8s 121 n
.1 medica! schools... .. 4“4 44 «“4 47
Medical sciences ... .. ... 85 ' 85 n
n colleges and universities 28 28 32 24
in medical schools.. ...... 75 60 n 59
Psychology ...... . ... k) 19 20 35
Social sciences ... 29 12 17 21
Other sciences, n e c. 17 14 17 19

*Findings are limited to projects with estimated total cost at completion of $100,000 or more “~r R&D related space. Project cost and space estimates are prorated to reflect R&D component
only.

Note Details may not sum to totals because of rounding

Source National Science Foundation, SRS
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Table 3-8.  For projects to repair/renovate research space, estimated net assignable square feet (NASF) of R&D space affected and estimated total cost

of this repair/renovation by discipline and year of project start: 1986-91*

Year of repatr/renovation

1986 or 1987 1988 or 1989 1988 or 19689 1990 or 1991
Discipline (actual) (plan) (actual) (plan)
NASF Cost NASF Cost NASF Cost NASF Cost
(NASF in thousands; dollars 1n millions)
Total .. 13431 €838 9,380 $754 11,449 $1,010 8,634 $955
Engineenng. . 2,716 141 1,376 120 1,630 361 959 n
Physical sciences . 1,746 105 1,491 124 1,928 165 1592 323
Environmental sciences 362 2 43 24 930 18 646 35
Mathematics. ... ... 37 4 41 4 136 1] LY 12
Computer science. . 193 17 90 6 144 9 115 14
Agncultural sciences 628 20 4% 22 530 23 478 22
Biological sciences . . 3611 228 2,496 156 3461 201 2497 244
in colleges and universities 2,555 145 1,661 95 2,203 126 1,384 132
in medical schools 1,056 k] 834 60 1,259 76 1,113 112
Medical sciences 3,236 226 2,403 248 2,302 185 1.659 181
in colleges and universities 37 52 722 80 705 4 295 25
in medical schools. 2,499 174 1,681 168 1,598 161 1,365 156
Psychology .. - 256 14 102 10 88 1 221 21
Social sciences 181 k ] 9s 8 119 8 198 1
Other sciences, n.e.c 465 30 K\ 3 180 17 200 21

*Findings are imited to projects wath estimated total cost at comrpletion of $100,000 or inore for R&D related space. Project cost and space estimatcs are prorated to reflect R&D compotient

only
Note. Dectails may not sum to totals because of rounding

Source National Science Foundation, SRS
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Table 4-1.  Private institutions’ sources of funds for science/engineering research facility copstruction projects by year of project start and institution type:

1986-91*
Source of construction funds
. Govern
Year of project start and v
type of private institution Total | Private Institutional | Tax-exempt Other Other
Federal State/ dc-ations funds bonds debt
locat
(Dollars in millions)
1986 or 1987 (actual)
Total......ooeeeens et R 6958 105.1 U6 2284 180.6 123.6 0.7 N7
Top 100 doctorate-granting........... ... ... 5365 69.6 U5 1965 110.7 101.8 07 N7
Other doctorate-granting........ . . w1308 289 00 274 693 52 00 00
Non-doctorate-granting. . . .. .. . 285 6.6 02 45 0.6 16.7 00 00
1988 or 1989 (plan- 2d)
Total......c.ocoviiis e e e e 1,286.7 327 45.7 562.7 145.8 0.7 1515 10.7
o Top 100 doctorate-grantirg.. ce. 10332 2.7 457 4617 110.4 299.6 1054 107
3 Other doctorate—gmr}ting.... SOV 2511 295 00 1001 k4 405 46.1 00
Non-doctorate-granting.. .. . . ... .. .. 24 06 00 09 0.4 0. 00 00
1988 or 1989 (actual) |
Total oo+ v e e e o e 7315 .7 523 2663 875 165.7 878 02 i
Top 100 doctorate-granting . .. . .. 561.7 346 486 1856 508 154.3 878 00
Other doctorate-granting....... ... . . 1277 36.1 37 413 kAN 11.3 0.9 0.2 |
Non-doctorate-granting .. ... o 481 70 00 394 1.7 0.0 0.0 00 |
1990 or 1991 (planned) |
1
Total. .oocovviienrs et e . 13638 536 935 405.7 267.1 9.6 107.4 12 j
Top 100 doctorate-granting...  ........ 10974 40 92s 3559 147.7 498 1074 00 |
Other doctorate-granting.. .. ... . N 96 10 414 119.0 99.1 00 12
Non-doctorate-granting. . ... ... .. ...... 0.0 00 84 04 0.6 00 00
*Findings are hmited to projects with estimated total cost at compiciion of $100,000 or more for R&D related space. Project cost and space estimates are prorated to reflect RA&D component only.
Note' Details may not sum to totals because of rounding. 3
Source National Science Foundation, SRS
137
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Table 4-2.  Public institutions’ sources of funds for scicnce/engineering research facility construction projects by year of project start and institution type:

| 1986-91°
Source of construction funds %
3
f» _ Government ?
i Year of project start and i
type of private instituticn Total Private Institutional | Tax-exempt|  Other Other
Federal State/ donations funds bonds debt :
r local |
(Dollars in millions)
1986 or 1987 (actual) -s
i
Total.. . vreerene s e o 1,354.8 403 754.5 259.1 109.2 189.5 24 02
Top 100 doctorate-granting ... ... .......... 10628 30.7 5312 2184 103.5 1710 24 00 3
Other doctorate-granting ...... e . 1576 07 1287 202 57 21 0.0 02 :
Non-doctorate-granting ... .... ... ........ 1344 89 88.5 206 0.0 16.4 0.0 00 33
j
1988 or 1989 (planned) zi
3
Total......ovvvvererrenccrececserrirene e e . 21082 1898 1094.4 2132 249.6 3204 15.0 240 :
Top 100 doctorate-granting.... ... ......... . 14205 1040 657.7 176.7 1634 303.1 15.0 17
Other doctorate-granting ...... o e 57190 816 3389 342 84.8 173 00 23 |
Non-doctorate-granting... ... . ... ... 105.7 42 97.8 22 14 0.0 09 00
1988 or 1989 (actusl)
Total . ..oovvrvcreeins e e o . . 11270 2743 838.4 1929 2563 154.5 8.1 0.6
Top 100 doctorate-granting. .. 9962 1106 4390 1436 168.4 124.1 8.1 0.6
Other doctorate-granting. .. . ... ... 6294 1577 316.0 412 84.0 305 0.0 00
Non-doctorate-granting....... . 1014 60 834 81 3.9 0.0 0.0 00
1990 or 1991 (planned)
Total.... oo e RN 21313 3175 1,014.1 156 6 2134 2451 89.4 13
Top 100 doctorate-granting... . . .. . 13946 1509 594.6 1412 243.0 166.2 894 73
Other doctorate-granting. ... ... ....... 63'7 166.7 3145 154 304 789 0.0 0.0
Non-doctorate-granting.. ....... . ...... e 105.0 00 105.0 00 00 00 00 0.0

*Findings are limited to projects with estimated total cost at completion of $100,000 or more for R&D related space. Project cost and space estimates are prorated to reflect R&D component only.
Note Details may not sum to totals because of rounding

Source: National Scie~ 2 Foundation, SRS, i _‘. 1’




Table 4-3.  Private institutions’ sources of funds for science/engineering research facility repair/renovation projects by year of project start and institution
type: 1986-91*
Source of repair/renovation funds
Government
Year of project start and
type of private institution Total Private Institutional | Tax-exempt Other Other
Federal State/ donations funds bonds debt
local
(Dollars in millions)

1986 or 1987 (actual)

TOLAL .. oo crercrecrereenies sresbisrarareeras ors o 402.0 14.1 6.5 86.0 1729 i12.1 35 72
Top 100 doctorate-granting ............. ... 338.0 7.0 6.4 833 129.1 103.6 19 72
Other doctorate-granting.......... ... .. « ... 55.4 56 02 17 42.7 36 1.6 0.0
Non-doctorate-granting.. . ... . ... ... ... 8.6 L5 00 1.0 12 49 0.0 0.0

1988 or 1989 (planned)

Total.......cevrnrrirnires coee corererinnnes « R § 8 | 280 6.0 59.6 140.2 599 36 14.8
Top 100 doctorate-granting........ ... .. 2734 247 6.0 570 108.9 593 36 148

o Other doctorate-granting........ .. ... . 36.0 3.0 00 17 309 03 0.0 0.0
= Non-doctorate-granting. ......c.. ... . 1.7 03 090 09 03 02 0.0 00

1988 or 1989 (actual)

Total ..o et et RN 311.0 297 45 30.1 1673 633 11.0 52
Top 100 doctorate-granting. ... ... ... 2534 13./ 4.5 240 141.4 584 110 0.5
Other doctorate-granting .. ..... . .. .. 519 15.7 00 42 24 49 00 47
Non-doctorate-granting. ... . ... .. 57 02 0.0 19 36 0.0 0.0 00

1990 or 1991 (planned)

Total..coovveres veere v s e v e e 2676 10.5 19 18.7 1618 311 29 116
Top 100 doctorate-granting..... - .. «. . 219.7 83 19 120 124.1 299 28 116
Other doctorate-granting.. . ............ 322 0.1 0.0 22 292 0.7 0.0 0.0
Non-doctorate-granting ... .c..coecovess oo . 15.7 21 0.0 456 8.4 0.5 01 0.0

*Findings are hmited to projects with estimated total cost at completion of $100,000 or more for R&D related space. Progect coet and space estimates arc prorated to reflect R&D component only.
Note: Details may not sum to totals because of rounding.

Source' National Science Foundation, SRS
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Table 4-4.  Public institutions’ sources of funds for science/engincering research facility repair/renovation projects by year of project start and institution

type: 1986-91°
Source of repair/renovation funds
. Government
Year of project start and
type of private institution Total Private Institutional | Tax-exempt Other Other
Federal State/ donations funds bonds debt
local
(Dollars in millions)
1986 or 1987 (actual)
Tceal 4359 132 266 150 155.1 255 03 02
Top 100 doctorate-granting.......................... 258.0 103 1083 70 1078 240 03 02 |
Other doctorate-granting 1413 0.6 86.8 73 456 10 00 00 ;'
Non-doctorate-granting......................cce........ 36.6 22 314 0.6 18 05 00 00 *
1988 or 1989 (planned)
Total ..o s cee . 4424 10.5 2383 6.5 150.5 26 130 12
Top 100 doctorate-granting..... ............. ... 293.6 39 1366 56 110 2s 130 12
o Other doctorate-granting..............ooo........ . 1144 53 1 05 359 0.0 09 0.0
8 Non-doctorate-granting..... ...........ccooonn. .. 344 13 290 04 36 0.0 0.0 0.0
1988 or 1989 (actual)
Total et ssseress 1o 698.5 314 2293 20 403.5 6.6 49 00
Top 100 doctorate-granting......... ........cove..u.. 295 197 953 6.1 973 62 49 0.0
Other doctorate-granting. ............. .......... 4444 6.8 1268 78 302.5 03 0.0 00
Non-doctorate-granting ........... cccc. . ..., 246 49 71 8.1 36 0 00 0.0
1990 or 1991 (planned)
Total oo + s RN 687.0 26 5192 312 1137 120 0.0 00
Top 100 doctorate-granting.... .. ..o . 307.8 18 845 4.1 925 438 0.0 0.0
Other doctorate-granting 1448 0.0 1107 70 2.1 69 0.0 00
Non-doctorate-granting............... ccccoee v couo 2344 08 2240 00 1.0 03 0.0 0.0

"Findings are imited to projects with estimated total cost at completion of $100,000 or more for R&D related spave. Priect cost and space estimates are prorated to reflect R&D component only.
Note: Details may not sum 10 totals because of rounding

1 )
Source: National Science Foundation, SRS. O KN




Table 4-5.  Sources of private donations for science/cngineering rescarch facility copstruction projects started in 1988-89 or planned for 1990-91 by
institution type and control: 1990°
Source of private donations for construction projects
Institution type Total Corpor.tions Fouandations Individuals Other
and control ]
1968 or 1989 | 1990 or 1991 | 1988 or 1989 | 1990 or 1991 | 1988 or 1969 | 1990 or 1991 | 1968 or 1969 | 1990 or 1991 | 1968 or 1989 | 1990 or 1991
(actual) (pian) (actual) (plan) (actual) | (plan) (actual) (plan) (actual) (pian)
{Dollars in millions)

Total 4592 5623 369 78.4 2303 306.5 171.0 98.3 210 M1
Doctorate-granting. ............. . vovvevssnnns 4117 553.9 271 7.7 2150 302.4 158.2 M8 113 .1
Top 100 in R&D 3292 497.1 6.5 78 180.4 294.7 1322 885 10.1 422
Other . 824 568 207 59 346 78 259 62 12 369
Non-doctorate-granting... ....... .. cve. wnes 415 84 9.7 08 153 4.1 128 35 9.7 0.0
PUDMC ... ceovens e oo csvseibie e e o e 1929 156 6 210 538 1063 290 60.6 364 50 374
Doctorate-granting..... 1848 156.6 210 538 1008 290 58.0 36.4 50 374
In top 100 in R&D... 1436 1412 50 483 T4 288 56.2 309 50 333
Other .. ... ot ccerccrmmrrens voniee + e e 412 15.4 16.0 5.5 234 02 18 56 00 41
Non-doctorate-granting.... ... . ... 81 0.0 00 0.0 55 00 26 0.0 0.0 00
POVALE oo s e e e e s 2663 405.7 159 4.7 1240 2715 110.4 61.8 16.0 417
Doctorate-granting.. ....... . e . 2260.9 3973 6.2 239 1142 2734 100.2 583 63 417
In top 100 1n R&D.....cocovvvve vt v e 185.6 3559 14 235 103.0 2658 76.1 517 5.1 89
OtRET oo erermreensrinranss o e ceeen 413 414 47 0.4 112 15 4.1 07 12 328
Non-doctorate-granting..........ooomeevvrsrsees 394 84 9.7 08 9.7 41 102 3s 9.7 0.0

*Findings are imited to projects with estimated total cost at completion of $100,000 or more sor R&D related space. Project cost and space estimates are prorated to reflect R&D component only.

Data are from 1990 survey only.

Note: Details may not sum to totals because of rounding.

Source National Science Foundation, SRS
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Table 4-6.  Sources of private donations for science/engincering research facility repair/repovation projects started in 1988-89 or planned for 1990-91 by

institution type and control: 1990*

Source of private donations for repair/renovation projects

Institution type Total Corporations Foundations Individuals Other

and control

1988 or 1989 | 1990 or 1991 | 1988 or 1989 | 1990 or 1991 | 1988 or 1989 | 1990 or 1991 | 1988 or 1989 | 1990 or 1991 | 1988 or 1989 | 1990 or 1991 A

(actal) | (plan) | (actual) | (plan) (actval) | (plan) (actoal) (plaa) | (acteal) (plan) ;

i

(Dotlars in millions)
Total ...coovir e R 521 499 50 259 327 13 10.1 162 43 04
Doctorate-granting........... ... .o, 420 453 43 253 26.0 6.7 14 128 43 04 .

Top 100in R&D.. ......... ... 30.1 36.1 31 18.7 155 51 14 11.9 42 0.4 ‘
] Other... s e 119 9.2 12 6.6 106 16 0.1 1.0 0.1 0.0
N NON-3OCIOALE-Granting ...... ... 101 46 07 06 6.7 06 27 33 00 0.0
Public .. i 220 312 14 234 15.2 23 43 55 1.2 0.0
Doctorate-granting......... RN 139 31.2 14 234 98 2 15 55 12 0.0
In top 100 1n R&D...... [ 61 4.1 14 16.8 20 18 15 55 12 0.0
Other ... e e 78 70 00 6.6 78 0S5 0.0 00 0.0 0.0
Non-doctorate-granting. ... . .. .. 81 00 00 0.0 54 0.0 27 0.0 0.0 0.0
PRIvaLE ... i s e e e 301 18.7 36 25 175 5.1 59 10.7 31 04
Doctorate-granting........ ....ceees vouers 281 14.1 29 19 16.2 45 59 74 3. 0.4
In top 1001n R&D........ . . 240 120 1.7 19 134 33 58 6.4 30 04
Ofher ... v s oo e e 42 22 12 00 28 12 0.1 1.0 0.1 0.0
Non-doctorate-granting.......... ... ... 19 46 0.7 0.6 1.2 06 0.0 i3 0.0 0.0

*Findings are imited to projects with estimated total cost at completion of $100,000 or more for R&D related space. Project cost and space estimates are prorated to reflect R&D component only.
Data are from 1990 survey only.

Note Details may not sum (o totals because of rounding.
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Table 4-7. Number of private institutions by status relative to $150 million limit cn institutional tax-exempt bonds: 1988 and 1990

Doctorate-granting
Non-
Status relative to $150 million Total doctorate-
lsimit on tax-exempt bonds Top 100 1n R&D Other granting
1988 1990 1988 19%0 1988 1990 1988 19%

Total . . 205 206 30 30 73 73 103 103

Have reached the limit 20 23 16 19 4 4 0 0

llave not. but expect to 1n next two fiscal years v 12 7 3 1 9 1 0

Have not. and do not expect to 1n next two fiscal y.ars 176 1mn 7 8 68 60 102 103
v
>

Note  Details may not sum 1o total because of rounding

Source  National Science l'oundation. SRS
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Table 5-1.  Condition of scicnce/engineering research facilities by institution type and control: 1988 and 1990
Condition of rescarch facilities and year
Suitable for use Effective for most Requiring limited Requiring major repair/
Institution type and control in most scientifically vecs, but not most repair/renowation to reacvation to be
sophisticated research scientifically sophisticated be used effectively used effectively
1988 1990 1968 1990 1988 1990 1988 1990
(R&D NASF in thourands)
Total fee cneraebse i sre e et shasveses 26,193 30,135 41,114 41072 26,264 27,047 17,702 18,073
DOCIOMRE-GIANLING .......... wocoorcrencrs cerrcccns oo coreeresssenssssssssesns 26,076 29,158 38,836 38,636 510 380 17,193 17,503
Top 100 in R&D 19,230 22210 28,200 27253 19348 18718 13,%$ 13478
Other...... s et shon 6,846 6,948 10,635 11,383 5324 7152 3428 4,025
g Non-doctorate-granting........ SN ORI n 7 2278 2437 1,095 1,177 "M n
PUDIC o it vt i s s s s+ s e ouvniaeeens . 19,042 21,265 29,758 31,021 20,040 20,794 13457 13,801
DOCtOTRLC-GIANUNG ...... ccooct ccevee v e et cee s e e e 18,496 20,566 28,265 29,580 19,291 20,041 13,132 13,408
Intop100mmR&D ... ... . L.l 13,303 15,699 20,710 21,209 15,049 14,429 10217 9,926
Other .. e e v e e e 5193 4,867 1,555 8,341 4,242 5,611 298 342
Non-doctorate-granting . .. . ... .. .. .. 54 69 1,493 1471 748 754 2 w3
Prvate.. .. o . . e e e e 1,150 8,87 11,356 10,052 6225 6,252 4,245 4272
Doctureiz-granting. - 7,580 8,592 10,571 9,085 5878 5,830 4,062 4,004
In top 100 in R&D . . C e e e e 5,927 6,512 7490 6,043 4,296 4,288 3548 3552
Other... oo+ . e e 1653 2,081 4,080 3,042 1582 1541 514 543
| Non-doctorate-granting . . . . 17 27 85 966 47 423 184 178
4 4
150 101
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Table 5-1.  Condition of science/engineering rescarch facilities, by institution type and control: 1988 and 1990--Continued

Condition of research facilities and year
Suitable for use Effec..s¢ for most Requiring limited Requiring major repair/
Institution type and control i-. most scientifically uses, but aot most repair/renovation to renovation to be
sophisticated research scientifically sophisticated be used effectively used effectively
1988 1990 1988 1990 1968 1990 1988 1990
(Percent of R&D NASF)

Total e e e e e e 239 259 368 53 235 233 158 155

Doctorate-granting... ... .. . oo et e 43 2% 36.2 U8 235 233 16.0 15.7

Top 100 tn R&D ... . - 239 27 150 34 U0 229 171 165

o Other..nn. oo e e e e 256 25 398 86 218 U2 128 13.6

S Non-doctorate-granting . . . ... . 156 189 495 472 238 28 111 111

Public... ... . .. . .. 231 245 362 57 U4 239 164 159

Doctorate-granting . . R . 234 46 57 354 U4 40 16.6 16.0

In top 100 in R&D 24 256 M9 M6 254 236 172 16.2

Other.. ... . 261 218 3820 374 213 252 14.6 15.6

Non-doctorate-granting . 17.5 211 48.0 43 240 2.7 134 NF

Private . 262 301 384 M1 210 212 144 145

Doctorate-granting 270 311 376 329 20.9 211 145 14.8

Intop 100 InR& .. . . . 279 319 352 296 202 210 16.7 174

Other. .. . . 242 289 451 422 232 214 15 15

Non-doctorate-granting . . 115 151 528 524 233 229 124 9.7
Note Details may not sum to totals because of rounding

Source  Nattonal Science Foundation, SRS
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Table 5-2.  Condition of science/engineering research facilities by discipline: 1988 and 1990

Condition of research facilities and year

Suitable for uee Effective for most Requiring limited Requiring mejor repair/
Dusciphine in most scieatifically uses, but not most repair/reaovation to renovation to be
sophisticated research scientifically sophisticated be used cffectively usod effectively
1988 1990 1988 1990 1988 1990 1988 1990
(RA&D NASF in thousands)
Total. .. vt v o e F O, 26,193 30,135 41,114 41,072 26,264 27047 17,702 18073
Engneenng....... e e e s 4,144 4759 5,9 6077 3,568 3,746 7 247
PRYRICRE SCIBNCES . ... oo e e e e e s 4,121 4,240 5531 5,403 357 3,324 29 2,655
Environmental sciences .. 1,182 1,132 2,559 2447 1,642 1,580 926 898
213 205 327 352 140 17 42 60
463 554 503 514 233 261 32 117
3,744 4,228 57% 6,996 4,64 s50n 3,527 4,386
6,530 7,781 8,431 8.8% 5,281 5,884 3513 3,593
in unrversitics and colleges . . am 4,836 5,786 6,019 3,906 4257 240 2457
mmedical schools .. .. . . . e o e e 281¥ 2,45 2,645 2877 1,284 1 1,042 1,136
Medizal sclences ... o+ e o e e e 4493 5,389 7,059 6,824 4,690 4,684 3,100 2824
In universities and colleges . ... 959 1,191 2,125 1,743 1,442 1,181 ™m 844
In medical schools. 3534 4,197 4,934 5,081 3,248 3,503 2,327 1,980
Psychology ............. . ns 610 1,348 1,388 643 636 381 k2
Social sciences..... .. .. 494 574 1,592 1,502 892 937 359 k14
Other sciences, ne.c. 689 664 2,063 673 981 3 605 198
Note Details may not sum to totals because of rounding
« 3T
i34

.Sourcc National Science Foundation, SRS.
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Table 5-3.  Adequacy of the current amount of science/engineering research space by discipline: 1988 and 19%0

Percent of institutions
Number
of
institutions Adeguate Genenlly Inadequate
Discipline adequate

1988 1990 1988 1990 1988 1990 1988 1990

Total . o .. ce e 513 517 114 118 482 46.4 404 418
Engineering . C e - . 283 296 87 106 401 408 5t 48.6
Physical sciences - . e e e e 45 450 47 87 524 508 429 405
Environmental sciences . . C e 297 184 110 111 494 48.4 39.5 405
Mathematics . S . . .- e 318 296 210 176 536 472 254 5.2 |
o Computer science . e S 33 280 15.0 13> 382 415 46.9 450 |
8 Agncultural sciences R 9% 94 11.0 170 512 399 N7 a1 |
Biological sciences . . A . ... 470 482 15 90 46.1 458 46.4 45.2
in universities and colleges . . L. T 444 451 83 87 458 48.2 459 431
in medical schools . . . . . G e e 9 105 37 104 473 355 43.0 41
Medicat sciences . ... . . e e . 255 267 88 104 487 375 425 520
in universities and colleges L . . e e 191 189 143 130 46.0 40.3 397 467
in medical schoots . . . Lo 134 141 08 70 52.6 338 46.6 59.2
Psychology e . . 403 398 i68 132 514 543 ns 24
Social sciences . e e AN 360 345 129 127 502 51.0 36.9 36 2
Othersciences. ne ¢ 90 69 104 169 513 39.2 384 40
*Excludes institutions with no R&D space 1n the discipline and those reporting "Not applicable or not needed.”
Note Percentages may not sum to 100 because of rounding.
Source National Science Foundation, SRS
157
o 156

Aruitoxt provided by Eic:




ot-a

ERIC

Aruitoxt provided by Eic:

Table 5-4.

Adequacy of DATA COMMUNICATIONS SYSTEMS by discipline: 1988 and 1990*

Percent of institutions

Number
of
institutions*® Adequste Genernally Inadequate®*
Discipline adequate

1988 1990 1988 1990 1988 1990 1988 1990

Total ......... .. 510 517 165 16.2 522 536 314 3.2
Engineesing...... v i i e s 281 295 2.5 280 368 .6 3.7 324
PhYSICE] BCIGNOES ....oove vt criviis et creivies seierssreres cesives & svere b b e e 43U 4“7 11.9 155 545 53.1 336 314
Enwvironmental sciences ... 283 282 200 14.1 436 559 363 .0
MAhEMBUCS... .« v vttt e i et et et e e et snvons sersratess s bires Site Sireros tor 307 282 149y 15.7 548 501 303 342
COMPULEE SCIEN0E oo -+ oo vt v tet v v ot s e ier s e oh ecasesess & svorsesos seresessrsasereseens 329 29 169 184 524 486 30.7 3.0
Agncuitural sciences..... e e % 94 9.2 9.6 513 608 ¥4 29.6
Biological sciences. ... ..o ... 458 480 129 105 59.0 576 282 319
INCONEEES ANA LNIVEISIIES - . . i L et et riie ceeieee « oe v sabens sosssestaness os seees ssrsssnniies 432 448 148 10.8 549 550 303 U3
INMEdiCal SChOOIS . . o Lt L Lt L e e e s e 91 105 36 9.3 .2 6.0 182 21.7
Medical SCIER0ES eoees v e et e e e e e 41 264 10.6 89 60.1 60.4 293 3.7
1N COMEGES ANA UNIVEISILIES .. - . ittt v e e e 18 185 14.6 92 508 54.6 M7 36.2

1n medical schools . . ...... 131 141 51 8.6 730 68.1 219 233
Psy -hOIOY ... ... e e 87 % 234 1S 494 545 272 20
Social sc)ences... . .. . e 342 332 176 162 530 539 294 2.9
Other scrences, n.e.c. 68 13.7 18.7 491 589 372 25

*Excludes nstituticns with no R&D space in the discipline and those reporting "Not applicable or not neederd.”

**Includes responses "Inadequate” and "Nonexistent, but needed "
Note. Percentages may not sum to 100 because of rounding.

Source: National Saience Foundation, SRS.
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f Table 5-5.  Adequacy of POWER SYSTEMS by discipline: 1988 and 1990*
Perceat of institutions
Number
N institutions* Adoquate Generally Isadoquate®”
Discipline adequate
1988 1990 1988 1990 1988 1950 1983
TIOUBL c.ooorovnsvevimvas e tsssaas s sssssaness o0 oa0s sotssesbae s s iR RS as Sisse R RS eeeRRRSs Shae AR SRR AR RRR RS BRSSO 513 517 %1 26 44 531 155
Egineenng . .. ..o i v et s s ereae o 283 29% A48 282 56.2 510 190
PRYSICAI SCIENCES ... o o crciecrics s crtmeentsseenestsenes verssemsebssessssesestssa s ststsssssssssssssssessssns 434 450 154 218 678 68 15.7
EnVITONMENTAl SCIENCES ... coivois L . e et e e ceee e crvae cemseenasseness oo st s ssareas sessessssnsesns 285 284 237 26.1 576 424 186
MAatBEMBUCE..... oo i e i s it cai s e s e et eeamess st s b s are 288 262 39.7 311 4.3 537 159
COMPULET SCIENCC coes ve oot 4 4 st 4 et s caresis saaaesssaes caaess s bRt R sb et b bans s bes secses %4 252 M1 284 484 5.9 175
Agricultural SOENCES. oovvs et et e 96 94 175 18.7 608 595 218
Biological scrences..... ... ... ol 462 482 295 2.2 522 529 183
1n colleges and unwversitics...... ... . 436 451 3.7 25.1 502 523 190
1 MEICAL SCROOIS...... (it i + i+ st s caat e stesness & sorbersenes e b s nees 9N 105 235 311 618 555 147 13¢
MEOICRE BCIENCES ..ot © 4 it i+ coiiee @ enees o0 oe sbaa £10e 2 sessbase sesssbbsssoR s R bbb s+ Srnsbsensimnrenes 48 259 356 130 511 499 133 171
1N COUEEES ANA UNIVETSILIES ... . .. . . coiies s e cor cetnecmsesenssessisenises + + svessurvesssvosses save sovs sssssassssns o 183 180 9.1 n7 485 4’2 124 18.1
N MEICAI SCNOOIS..... .ol o Ll it s et e+ et e enrinenieeneas venns eresen < sestasensesn o 134 141 3.9 334 45 508 146 158
Psychology ...... 386 393 4“7 43 481 443 12 113
Social sciences........ ... 320 319 309 21 578 530 113 149
Other sciences, N €L ves oo oo+ o 88 69 2 324 385 570 19.1 107

O

ERIC

Aruitoxt provided by Eic:

*Excludes institutions with no R&D space in the disciphine and those reporting *Not applicable or not needed.”

**Includes responses "Inadequate” and "Nonexistent, but needed.*

Note. Percentages may not sum to 100 because of rounding.

Source’ National Science Foundation, SRS.
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Table 5-6.  Adequacy of HEATING, VENTILATION AND A!R CONDITIONING (HVAC) by discipline: 1988 and 1990*

A

Percent of tistitutions
Number
of
institutions® Adequate Generally Inadequate®*
Discipline adequatc

1988 1990 1988 1990 1988 1990 1988 1990

otal 509 517 95 18.7 53.1 511 275 30.2
Engineerng 283 ~96 174 18.5 549 486 217 329
Physical sciences 432 450 117 141 519 40 364 419
Ensvironmental sciences 289 284 204 16.5 90 H“o9 305 386
Mathematics 2 285 264 241 485 496 251 26.3
Computer science 297 255 286 194 46.3 54 250 26.5
Agnicultural sciences 96 94 74 62 606 60.7 39 31
Biolog.cal sctences 462 482 122 152 570 537 308 il
in colleges and unnversities 435 450 106 140 56.7 532 27 329

1 mMedical schools 91 105 199 205 584 558 217 237
Medic. | sciences 248 267 226 223 563 557 210 220
in colleges and universiues 180 189 222 1/8 567 602 212 220

in medical schools 134 N 233 23 559 49¢ 208 221
Psvihology 392 401 262 226 483 463 5.5 311
Soanl sciences 308 319 217 222 615 626 168 152
Other sciences, ne ¢ 9% 8 156 214 514 474 330 312

*Lacludes institutions wish no R&D space 1n the discipime ind those reporting "Not apphcable o- not needed ”

**Includes responses "Inadequate’ and "Nonexistent, but aceded ™

Note Percentages may not sum to 100 because of rounding

Source  National Science [oundation. SRS




Percent of institutions

Number
of

insututions® Genenally

Adequate
Discipline adequate

Inadequate**

1988 1990 1988 1990 1988 1990 1988 1990

Air Decontamination

Toal . . . o 50s 514 196 16.6 512 515 293 319

Engineenng . . S 256 2713 14.0 18.5 601 464 259 350
Physical sciences. - .- e 435 445 14.0 108 452 498 40.7 394

' Table 5-7.  Adequacy of AIR DECONTAMINATION by discipline and adequacy of TOXIC WASTE DISPOSAL: 1988 and 1990*
|

Environmental sciences 27 275 188 171 508 42.1 304 40.7
\Mathematics 72 - 385 - 523 - 9.2 -
Computer science . . 104 - 382 - 538 - 8.0 -
Agnicuitural sciences 87 93 155 172 488 “S 35.7 383
o Biological sciences 462 47 121 120 538 579 341 301
o in colleges and unwersities . . . 436 44 113 102 524 579 33 319
in medical schools . . . . 91 108 160 194 60.5 580 235 226
Medical sciences . 228 54 230 186 503 568 26.7 7
ir colleges and universitics . 162 175 229 149 430 576 291 274
in medical schools . 134 141 230 23.1 532 5517 238 212
Psychology . 222 27 329 236 518 546 153 218
Social sciences . 93 113 323 319 519 487 15.8 125
Other sciences.ne¢ . . ;] 50 188 218 369 48.6 44 295
[oxic Waste Dhisposal
lotal . . RN 500 480 224 28 531 584 As 189
*lixcludes institutions with no R&D space in the disciphne and those reporting "Not anplicable or not necded "
**Includes responses "Inadequate” and “Noneaistent, but needed ~
- Not applicabie for this discipline
Note' Percentages may not sum to 100 because of rounding.
Source  National Science Foundation, SRS 1 R 5
Q
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Table 5-8.

Adequacy of sclected aspects of research infrastructure by type and control of institution: 1988 and 1990

Doctorate-granti Non-doctorate-
Total e . Public Private
graating
Infrastructure aspect and adequacy rating Top 100 Other
1988 1990 1968 1990 | 1968 1990 1988 1990 1988 1990 1968 1990
(Percent of institutions)
Current amount of R&D space 100.0 100.0 100.0 1000 100.0 100.0 100.0 100.0 1600 100.0 1000 100.0
Adequate.........oooee o . . e b e e e 114 118 6.0 95 129 115 139 138 H 108 139 139
Gencerally adequate . . 482 464 “u4 403 434 486 50.7 492 475 431 9.7 534
Inadequate........ .. ....... ... 404 418 496 50.2 38.6 »9 353 370 422 462 364 n7
Data communications systems 100.0 100.0 100.0 1000 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Adequate....... ... 165 16.2 125 14.6 122 170 28 16.7 16.0 148 174 19.2
o Generally adequate S 522 536 545 e 548 585 478 471 508 518 553 573
%: inadequate........ . ... ... 314 302 330 299 3.6 245 284 36.1 332 334 274 2358
Power systems ... . 100.0 100.0 100.0 1000 100.0 100.0 100.0 100.0 100.0 1000 100.0 100.0
Adequate . . e 301 296 24 230 291 330 373 317 285 268 339 5.7
Generally adequate 544 531 593 595 55.2 538 49.7 47.2 544 528 544 538
Inadequate . 155 12 183 175 15.7 13.2 130 211 17.1 205 118 105
HVAC** Co .o e 100.5 100.0 1000 1000 1000 100.0 100.0 100.0 100.0 100.0 100.0 1000
Adequate 195 187 125 134 220 242 224 175 184 17.1 .18 219
Generally adequate 531 511 529 534 529 503 534 50.0 536 517 519 497
{nadequate 213 30.2 346 332 251 25 243 2s 280 311 26.3 284
4 e
1Dy
.« (0
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Table 5-8.  Adequacy of selected aspects of rescarch infrastructure by type and control of institution: 1988 and 1990--Continued 4

Doctorate-grantin Non-doctorate- b
Total paning . Public Frivate
granting
Infrastructure aspect and adequacy rating Top 100 Other
1988 1990 1988 1990 1988 1990 1988 1990 1988 1990 1988 1990
1
(Percent of institutions)
Air decontaminaton ... . .. . © e . 1000 1000 1000 1000 1000 100.0 100.0 100.0 100.0 1000 100.0 1000
Adequate. ... . .. .o - 196 166 148 13.2 17.6 200 256 159 202 173 182 148
Generally adequate . 51.2 515 525 519 54.2 56.0 41.0 46.6 50.1 49.7 535 555
Inadeguate . . 293 319 327 35.0 28.2 240 274 374 297 329 28.3 297
Toxic waste disposal . . 1000 1000 100.0 1000 1000 1000 100.0 100.0 100.0 1000 1000 100.0
Adequate . 224 228 187 246 2.7 310 177 14.6 268 218 156 243
o Generally adequate . . 531 584 63.7 535 493 60.6 51.4 588 494 598 588 56.1
o Inadequate .. . 245 189 175 219 210 83 30.9 266 238 184 256 196
Cr
**HVAC - heaung, ventilation. and air conditioning
Note  Percentages may not sum to 100 because of rounding
Source  Navonal Science Foundaton, SRS
4 oy
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Table 6-1.  Total net assignable square feet (NASF) of space in science/engineering disciplines and NASF used for R&D in historically black colleges
and universities: 1988 and 1990
[
Total NASF Total R&D NASF
Discipline
1988 1990 1988 1990
Number of institutions with any space 29 29 29 29
[otal NASF . S 6,0772 %1754 m?7 1,439.6
(NASF in thousands)
Engineern g 7767 9790 151.7 1674
Physical sciences 8038 8101 194 1895
IEnvironmental scicnces 41 560 103 26.3
o Mathematics . 1732 1635 12.2 258
3"3 Computer science 1500 1139 434 299
~ Agnicultural sciences 6040 8341 2593 4331
Biological sciences 1,1301 9339 2317 2907
n colleges and unwversities . . 5090 545 S 1411 1701
n medical schools . 6211 388 906 120.6
Medical sciences . L 1,846 1 1,766 3 1774 2074
in colleges and unwversities . 5930 956.0 36.6 49.7
in medical schootls 1,2531 8103 1409 577
Psychology . 1187 1051 14.2 188
Social sciences . 3042 3221 284 46.6
Other sciences, nec 1263 913 37 40
Note Details may not sum to totals becaute of rounding
Source Nauonal Science Foundation, SRS
-
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Table 6-2.  Construction and repair/renovation projects at historically black coileges and universities by year of project start: 1986-1991*

Year of project start

l
i
Project type and index |
1986 or 1987 1988 or 1989 1988 or 1989 1990 or 1991 {
(actual) (plan) (actual) (plan) j
|
|
Construction projects |
Fotal project completion costs (in nullions) $718 3365 $55.1 $i16 ‘
I'otal square feet (in thousands) 4812 905 318.6 823 |
Square feet as percent of total R&D space 435 8% R% 6% 1‘
|
Repair/renovation ;
) 1 0tal project complstion costs (in mulicns) 141 49 16 6 156 “
) Total square feet (in thousands) 1371 886 308.4 1304 1
~ Square feet as percent of total R&D space 124 8% 21% 9% |
*Lindings are imited t  projects with estimated total cost at completion of $100.600 or more for R&D 1zlated space  Project cost and space esitmates are prorated to reflect R&D component only.
Note  Letails m- tsum to totals because of rounding |
Source  National Science Foundation, SRS
- )
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Table 6-3.  Sources of funds for science/engineering research facilities ¢construction projects at historically black colleges and universities by year of
project start: 1986-1991*

Year of project start

Sources of funds
1986 or 1987 1988 or 1989 198% ~r 198 1990 or 1991
(actual) (plan) (actual) (plan)

(dollars 1" nullions)

Total ns 3.5 55.1 11.6

Funds from each source

Federal goverment 327 57 350 0.1

- State/local government 258 308 ns 14
('AJ Pnivate donations 111 00 7.7 00
0 Institutional funds 23 00 09 0.0
Debt financing . 00 00 0.0 0.0

Tax-exempt bonds 00 00 0.0 0.0

Other debt 00 00 0.0 0.0

Other sources 0.0 00 0.0 0.0

*Findings are imited to projects with estimated total cost at complietion of $100,000 or more for R&D related space. Project cost and space estimates are prorated to reflect R&D componr.at
only

Note Detatls may not sum to totals because of rounding

Source National Science Foundation. SRS
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Table 6-4.  Sources of funds for science/enginecring research facilities repair/renovation projects at historically black colleges and universities by year

of project start: 1986-1991*

Year of project star.
Sources of funds
1986 or 1987 1988 or 1989 1988 or 1989 1990 or 1991
(actual) (plan) (actual) (plan)
(dollars 1n mithons)
Toral 141 49 166 15.6
Funds from each source
Federal goverment 87 19 129 06
State /local government 49 21 08 143
o
1 Private donations 05 09 20 04
3 Institutional funds 00 00 01 0.0
Debt financing.. 00 00 00 03
Tax-exempt bonds 00 00 00 0.3
Other debt 00 00 00 0.0
Other scurces 00 0.0 00 00
*Findings are limited to projects with estimated total cost at completion of $100,000 or more for R&D related space  Project cost and space estimates are prorated to reflect R&D component
only
Note  Details may not sum to totals because of rounding
Source  National Science Foundation, SRS
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Table 6-5.  Condition of science/engineering research facilities at historically black colleges and universities by discipline: 1988 and 1990

Conditirn of rescarch faciities and year

Suitable for use Effective for most Requinng himited Requinng major repair/
Discipline in most scientifically uses, but not most repair/renovation to renovation to be
sophisticated research scientifically sophisticated be used cffectively used >ffectively

1988 1990 1985 1990 1988 194 1988 1990

(R4D NASF in thousands)

lotal 399 M5 428 643 195 252 76 100
Lnginecnng Il 37 36 83 24 3t 12 17
3 Physreal sciences 8 39 102 86 50 45 15 19
’"5 Environmental sciences 0 1 2 19 : ) 3 1
Mati.ematics 2 3 7 16 3 4 1 2
Computer science 2 8 13 11 3 9 2 2
Agncultural sciences 118 201 63 165 56 25 23 32
Biological sc'ences 41 43 147 178 M &0 9 10
in unversities and colleges 35 43 65 80 32 38 9 9
in medical schools 6 ] K2 98 2 2 1 1
Medical sciences 112 100 37 51 14 47 8 10
In unversities and coileges 2 5 12 18 3 17 8 10
in medical schools 110 95 26 32 5 k] 0 0
Psychology 5 6 8 2 4 0 2
Social sciences B 13 25 7 8 p 5
Other sciences, ne ¢ 0 i i 0 2 3 1 0
Note  Details may not sum to te als tecause of rounding
Scurce  National Scrence Touncation, SRS ; ' ‘ ’
4 0
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Table 6-6.  Adequacy of the amount of research space at historically black colleges and universities by discipline: 1988 and 1990

Number
of Adequate Generally Inadequate**
Msciphine institutions® adequate

1988 1996 1988 1990 1988 1990 1988 1990

wpereent of institutions)

Total .. . . 29 29 16.5 161 532 491 30.2 us

Engineer.ng .. 13 13 273 77 5458 69.2 182 2.1

Physical sciences . . . . 24 25 95 8.0 619 56.0 28.6 36.0
nvironmental sciences . 3 10 no 00 333 60.0 66.7 40.0

Math:matics . . R 14 14 167 143 58.3 571 250 28.6

Crmputer science . . . i6 n 286 273 35.7 364 357 364

- Agncultural sciences . . 13 14 273 357 455 286 273 87
i Biological sciences . - 28 26 160 148 520 44 320 40.7
. in colleges nd universities . .. . 27 25 130 80 822 480 348 4.0
in nedical schools . . 2 2 5090 1000 SG0 00 00 0.0

Medical sciences . . 9 11 300 417 00 333 0.0 250

in colleges and umiversities & 9 429 333 571 333 00 133

1n medical schools . . . s 3 3 00 667 100.0 333 0.0 0.0

Psychology . s 14 13 83 154 50G 462 417 1S

Social sciences 19 i9 53 105 500 474 438 42.1
Orhergeiences, no ¢ N 3 00 09 75.0 1000 250 6.0

"Excludes institutions with no R&D space 1n the discipline and those reporting "Nct applicable or not necded
**Includes responses “Inadequate” and "Nonewstent, but needed "

A\ote  Detals may not sum to totals because of rounding

Source  National Saience Foundation, SRS
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Telephone Device for the Deaf

The Mational Science Foundation (NSF) has Telephonic Device for
the Deaf (TDD) capability which enables the individuals with hearing
impairment to communicate with the Division of Personnel and
Management for information relating to NSF programs, employment,
or general information. This number is (202) 357-7492.
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