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Preface

Sixteen states and the Commonwealth of Puerto Rico have been
funded by NSF for periods of three or more years during the 1980’s
in the NSF Experimental Program to Stimulate Competitive Research
(EPSCoR). 1In 1991, Kansas and Nebraska were declared the 17th and
18th states eligible to participate in EPSCoR. Kansas applied for
and was awarded an EPSCoR Planning Grant by NSF during the summer
of 1991. As part of this planning, NSF predicated that an assess-
ment be conducted of the participating universities to determine
the barriers which were impeding Kansas’ competitiveness for
federal R&D dollars, specifically in the areas of science and
engineering (S&E). This report therefore identifies barriers, and
wherever possible, the impact of those barriers to the competitive-
ness of the University of Kansas (KU) with respect to research and
its funding. Similar studies have been conducted at Kansas State
University (KSU) and Wichita State University (WSU) and are
reported under separate cover.

We believe that it is important for the readers of this report
to understanding the data base that provides the rationale for
Kansas being eligible for EPSCoR. 1In 1989, Kansas ranked 33rd
(17th from the bottom!) among the states in federal research and
development support. It received less than one-half of one percent
of all federal R&D expenditures to colleges and universities.
Furthermore, while federal R&D support of colleges and universities
rose by 450% between 1971 and 1989, the figure for Kansas institu-
tions was only 250%. In the R&D race, our state was (and is)
steadily losing ground.

EPSCoR’s goal is to bring S&E research endeavors in EPSCoOR
states to nationally competitive levels. It is a model for build-
ing the nation’s S&E infrastructure. It is a stimulus for change.
It is an opportunity for Kansas to broaden the base of R&D capabil-
ity, to enhance the capacity and to bring about permanent, systemic
changes in how it conducts research.

As already noted, Kansas has fared poorly in the race for
research and development funds from federal and industrial sources
during the last two decades. NSF data indicate that in 1989 the
top 10 states received an annual per capita average of $45 in R&D
funds. The U.S. average is $36, while EPSCoR states and Kansas
average $16 per capita. What about our competitiveness with
surrounding states and institutions?

Table 1 shows that federal R&D dollars to Kansas universities
and colleges increased from $24.7 million in 1982 to $39.1 million
in 1989. This is an increase of 58% whereas the neighboring states
of Colorado, Iowa, Missouri and Nebraska increased by 91%, 115%,
86% and 76%, respectively. On a per capita basis for 1989, we,
like Oklahoma, simply are not competing for a fair share of the
federal R&D research dollars.



TABLE 1: COMPARISON OF FEDERAL R&D FUNDS TO UNIVERSITIES & COLLEGES
T i BY STATE: o s i i
1982 to 1989 1990 Census
State {in thousands) % Change (in thousands) $ Per Capita
1989
Colorado 77,139 — 147,301 91 3,308 44.5
lowa 47,898 — 103,214 115 2,787 37.0
Kansas 24678 — ' 39,105 (  sgi 2,486 157
Missouri 80,978 — 150,269 86 5,138 29.2
Nebraska 15,572 — 27,462 76 1,585 172.3
Oklahoma 22,795 — 30,968 36 3,1589.8
Source NSF: Selected Data on Federal Support to Universities & Colleges FY 89 NSF
91-316. ‘ ek

Table 2 summarizes the total fede
KSU and WSU compared to several inst

states (1989 is NSF’s latest data base).

explanatory.

The data are r

ral R&D funds in 1989 to KU,

itutions of our neighboring

ather self-

- TABLE 2. COMPARISON AMON

G INSTITUTIONS FOR TOTAL AND FEDERAL R&D FUNDS
IN 1989 (in thousands) : :

Total $* Federal R&D $ Engineering | Phys Sci. Math/
Institution (rank) (rank) $* $* Comp. S:l.
U. of Colorado 143,694 (28) | 130,430 (20) 15,613 21,121 3,950
U. of lowa 105,900 (46) | 94,237 (31) 8,710 13,114 1,986
lowa State U. 103,174 (49) 54,627 (71) 25,225 4,276 8,603
U. of Nebraska 68,281 (74) a 7,253 4,861 1,103
Colorado State U. 64,351 (79) 51,652 (75) 13,853 4,832 915
U. of Kansas 57,111 (83) | 37,118 (97) 3,728 5,710 621
U. of Oklahoma 53,956 (90) a 8,529 5,276 1,512
Kansas State U. | 47,302 {99) a 4,651 3,841 508
Wichita State U. 3,443 1,821 no data no data no data

* Includes federal and non-federal dollars for S&E. ‘
Source NSF: Academic Science/Engineering R&D Expenditures, FY B9, NSF 9

: ~a. Not in top 1007

0-321.




Finally, there is a general perception that perhaps EPSCoR
states do not support nor invest in their institutional S&E
research. NSF data for 1989 suggest otherwise. That is, the
average academic R&D expenditures is $18 per capita from state and
institutional sources for the top ten states compared to an average
of $15 per capita for EPSCoR states. The larger discrepancy occurs
with the academic R&D expenditures from federal and industrial
sources; the U.S. average is $36 per capita, whereas the top ten
states average $45 compared to $16 for EPSCoR states.

In the context of the above background, we respectfully submit.

this report on the assessment of barriers that KU needs to consider
in order to address our quest to become more research competitive.
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Executive Summary
lntroduction

Describing the status of Science and Engineering (S&E)
research and infrastructure at the University of Kansas requires
consideration of the capacity to conduct research as well as the
culture that supports and encourages research. The university’s
science and engineering programs have many strengths and several
areas that have maintained excellence. The purpose of this study,
however, is to identify and assess weaknesses, problems, and
parriers. This report describes the current status of funded re-
search at the University of Kansas and then summarizes state,
university, and departmental barriers to conducting funded research
jdentified by faculty and administrators. This study is part of
the planning phase of the NSF Experimental Program to Stimulate
Competitive Research (EPSCOR), and is limited to departments that
could compete for NSF funding. It does not include those parts of
the University where funding comes largely from other sources (e.g.
NIH). Thus, for the most part, the Madical Center is not included
in this analysis.'

gtatus of Bcience and Engineering Research

The University of Kansas, Lawrence Campus, has 414 science?
and engineering faculty. Analysis of external funding for S&E
research and educational services revealed that, when corrected for
inflation, funding trends are relatively flat (1986-1991). Al-
though funding of research projects in 1991 increased slightly over
1990 levels, support for educational services (i.e., training
grants) continued to decline. Awards for research accounted for
85% of the total awards for the period reported. Analysis of
funding distribution by general fields or disciplines showed that
some relatively small groups of faculty, such as Pharmacy with 23
faculty, provide proportionally large shares of total S&E funding.
This suggests that some groups may have an opportunity to increase
their funding capacity.

Funding to the University of Kansas (Lawrence Campus) from NSF
accounted for nearly 13% of the S&E external funds received from
all sources for the six years examined. NSF funding levels were
very stable from 1986 through 1990. The number of NSF grants
submitted rose in the mid-1980s, but leveled off in the last four
years. Despite the jincrease in proposals, the number of funded

INIH ie the primary federal funding source for health related research. In
FY 1990, the state of Kansas ranked thirty-fourth in total NIH funding and
thirty-sixth in funding per capita.

Yhis group includes faculty in microbiology, biological sciences,
anthropology, chemistry, economics, geography, geology, human development and
family life, mathematics, physics and astronomy, peychology, sociology, computer
science, pharmaceutical chemistry, pharmacology, and medicinal chemistry.
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grants and. the total dollars awarded has remained relatively
constant. The decrease in the proportion of grants funded
reflects increased competition for federal funds and perhaps an
inability of KU’s S&E faculty to compete. In addition, only 1.29%
of NSF awards at KU were $500,000 or larger. KU is not attracting
the large program projects.

Twenty-four of the 93 faculty (26%) who have submitted NSF
proposals in the past six years are responsible for 66.26% of the
total NSF dollars awarded at KU. Loss of any of these faculty
would have a serious impact on the institution’s NSF funding
capacity. More mentoring of young faculty, more "in house" peer
review of grant applications, and development of program projects
needs to occur to increase the pool of faculty receiving NSF
awards.

To summarize, analysis of external funding of S&E research
revealed that:

* External funding for S&E research and educational activ-
ities peaked in 1989. When corrected for inflation,
funding trends have been stable, neither grew nor
declined.

* Further analysis is needed to determine why award levels

are small in some areas, such as social and computer
science, and what can be done to increase levels of
external funding.

* Given the increased competition for limited funds, the
number of proposals submitted, and perhaps more impor-
tantly, resubmitted to NSF should be increased.

* NSF funding at KU is generally restricted to single
investigator awards which limit size of awards. To
significantly increase funding, more program projects
must be obtained.

* Given that a few faculty have obtained the majority of
KU’s NSF funds, every effort should be made to increase
the pool of faculty with large bases of funded research.

* More educational services projects“should be developed
and submitted to increase levels of external sources of
funding for graduate education.

Assessment of SBcience and Engineering Research

An assessment study has revealed several barriers to research.
In addition to analysis of NSF and institutional databases, 32
science and engineering faculty, staff and administrators were
interviewed. A synopsis follows.
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Salaries and Incentives

Faculty salaries are below national and peer institution
averages, so recruitment and retention are difficult. For example,
KU full professors received $5,678 below the average of the peer
institutions of Iowa, Colorado, Oklahoma, North Carolina and Oregon
in 1991.

Graduate student recruitment is also hampered by non-competi-
tive support and absence of tuition reductions.

Incentives for funded research vary. Some departments reward
publications but not antecedent efforts, such as proposal writing.
Thus, researchers who can produce results with little or no exter-
nal funding rationally bypass grant-writing. Grant activity tends
to stem from individual initiative, not institutional imperative.

Research Support

Grant success needs to be rewarded. Seed money will encourage
future efforts and help support programs between grants. Increased
resources are required to strengthen the research infrastructure.
Limited equipment money often provides only start-up for new
faculty, leaving inadequate resources to repair, replace and update
equipment. Many faculty fall victim to a vicious circle: they need
equipment to be competitive, but the granting agencies often do not
fund equipment. In addition, state procedures need to be stream-
lined to facilitate equipment purchases.

Grant velopment

Competition for research funds has heightened. Without early
success or sustained funding, young researchers give up and older
. ones give out. In addition, departments with limited experience in
funded research can’t offer even a basic level of support for grant
development and administration. This perpetuates the cycle of non-
funding.

Getting a first grant or sustaining an established research
program requires institutional support. Successful universities
minimize the efforts expended by scientists on the routine aspects
of grant writing. Kansas University should provide better support,
especially for faculty not served by existing institutes on campus.

Informal networks surround funding agencies, and experienced
grantspersons recognize the importance of informally gathered
information for proposal writing. Respondents urged more direct
contact between researchers and funders, not just sending adminis-
trative representatives to Washington. Established researchers
should introduce junior colleagues to funders, and the university
should support such travel. (The university does not underwrite
travel and other expenses at the pre-proposal stage.)

ix



Institutional Culture

S&E faculty recognize that graduate education is the foun~-
dation of successful research programs. Departments that have
increased the number and quality of their graduate students also
have increased their research activity. In general, however,
Kansas University has not kept up with changing trends in the sci-
entific enterprise. Except for centers, few research labs have the
critical mass of faculty needed to form teams that focus research
efforts and attract funding for program projects.

The result, in the words of a faculty member, is that
departments don’t "think big." Researchers rarely team with others
outside their departments to attract the programmatic grants that
are often beyond the reach of a single department. Top university
administrators need to exercise leadership in this area.

Conclusions

From consideration of these barriers we deduced several major
needs crucial to enlarging the S&E research enterprise and to in-
creasing its external funding.

* Provide administrative leadership that projects a vision
for building competitive S&E, including large program-
matic grants.

* Implement systems of incentives, support and rewards to
. prioritize research. Make grant activity an institu-
tional imperative, not just an expression of individual

entrepreneurship.
* Acquire state-of-the-art equipment and increase
operating/maintenance support. Remove barriers that

hamper purchase of research equipment.

* Increase the emphasis on doctoral education and provide
competitive stipends for graduate students as a means of
driving the basic research mission of the university.

* Increase the number of S&E faculty and faculty salary
competitiveness.
* Provide more seed money and travel support. Improve

services to minimize the routine work researchers must
perform to obtain grants. Ensure early notice of RFPs.

By highlighting the barriers and promoting understanding of
the infrastructure needs, this study has already initiated some
changes.



Introduction

Describing the status of Science and Engineering (S&E)
research and infrastructure at the University of Kansas requires
consideration of the capacity to conduct research as well as the
culture that supports and encourages research. The university’s
science and engineering programs have many strengths and several
areas that have maintained excellence. The purpose of this study,
however, is to identify and assess weaknesses, problems, and
barriers. This report describes the current status of funded re-
search at the University of Kansas and then summarizes state,
university, and departmental barriers to conducting funded research
identified by faculty and administrators. This study is part of
the planning phase of the NSF Experimental Program to Stimulate
Competitive Research (EPSCoR), and is limited to departments that
could compete for NSF funding. It does not include those parts of
the University where funding comes largely from other sources (e.qg.
NIH). Thus, for the most part, the Medical Center is not included
in this analysis.!

gtatus of Science and Engineering Research

We assessed the level of S&E (Science and Engineering) re-
search productivity to provide a baseline for future evaluation and
to determine how Kansas’s science and engineering faculty compete
for external funds, particularly NSF funds. Xansas is in competi-
tion with a limited number of states for EPSCoR’s Advanced Develop-
ment funds. Kansas is not currently funded by EPSCoR. We have not
assessed the level of S&E research productivity in the context of
EPSCoR before, so it is difficult or impossible to address all
areas of infrastructure in great detail. The following areas will
. be addressed:

* Human Resource Development including number of active S&E
faculty, postdoctoral associates, graduate students, and
support personnel;

* Institutional Research Priorities including available
facilities, faculty size, and salaries;

* Knowledge Transfer including linkages among state insti-
tutions and major research institutions and industry;

* Research Support including ratio of federal to state and
local research spending and the level of state and local
support of S&E research; and

* Level of S&E Research Productivity including grants
received and degrees granted.

INIH is the primary federal funding source for health related research. In
FY 1990, the state of Kansas ranked thirty-fourth in total NIH funding and
thirty-sixth in funding per capita.



Human Resource Development

B&E Personnel.

The University of Kansas, Lawrence Campus, has 414 science?
and engineering faculty (Table 1). Of those faculty 316 or 76.33%
are tenured. Very few S&E faculty are under 30 years of age, which
is not too surprising given the amount of time required to earn a
Ph.D. and perhaps do postdoctoral work. The largest portion of
faculty fall into the 40-49 age group (see Appendix, Table 1 for
more detail).

In addition to faculty, 76 academic staff contribute to S&E
productivity (Table 1). Included in this category are museum cura-
tors and scientists (senior, associate, assistant). The scientist
designation is equivalent to a faculty position. Over 200 other
staff hold professional positions that contribute to the teaching
and research capacity by serving as lab and program directors,
program assistants, administrative assistants, and research asso-
ciates/assistants/aides. Forty-five postdoctoral positions exist
in the sciences, but engineering has none. Overall, there are more
graduate teaching assistants (GTA = 427) than student research
assistants (SRA = 380). Technical support (i.e., laboratory staff,
repair technicians, graphic designers, etc.) is provided by 66
staff.

Clerical and accounting services are provided by 143 support
staff. These people assist faculty and other staff with prepara-
tion of teaching materials, grant applications, grant progress
reports, publications, paper presentations, grant management, pur-
chasing, and administrative reports.

Table 2 shows the percentage of the total faculty qualified to
be graduate faculty. Over the five year period examined, 75% or
more of the total faculty served on the graduate faculty. This
provides a measure of the number of faculty who met certain stan-
dards for scholarly activity (e.g., a record of publication in
refereed journals).

Institutional Research Priorities

Available Facilities. According to the 1990 University of
Kansas Profile, space available for organized research at the
university’s Lawrence campus totaled 459,616 square feet or 10.2%
of the total space. Since 1986, space assignable to organized
research has increased by 6.5%. However, nonclass 1lab space
(research labs) net assignable square feet fell from 345,097 (10.3%
of total) in 1989 to 335,813 (9.7%) in 1990. Construction of a

2his group includes faculty in microbiology, biological sciences, anthro-
pology, chemistry, economics, geography, geology, human development and family
life, mathematics, physics and astronomy, psychology, Bociology, computer
science, pharmaceutical chemistry, pharmacology, and medicinal chemistry.
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TABLE 2

Graduate Faculty Headcount: Lawrence Campus

Year Graduate Total X Graduate
19846-87 P65 1,232 78.33%
1987-88 936 1,245 75.18%
1988-89 930 1,240 75.00%
1989-90 959 1,227 78.16%
1990-91 953 1,257 75.82%

Source: Office of Research, Graduate Studies, & Public Service

bioscience research center (22,000 square feet; $5,200,000) is in
the planning phase.

We were not able to conduct a formal inventory of research
equipment. However, our survey of faculty reported in the next
section, addresses equipment needs.

Faculty Salaries and S8ize. To determine the state’s financial
commitment to maintaining competitive levels of faculty salaries,
average salaries were compared with peer institutions. Table 3
shows that professors’ salaries showed the greatest gap, being
$7,844 below average. These FY 1991 salary differences are larger
than those reported in FY 1990. KU’s salaries are not keeping up
with those offered at peer institutions; the gap is widening.

Table 3 also gives some indication of relative size of faculty
for each institution. KU’s total full time headcount for FY 1991
was 939. Only Iowa and North Carolina had larger faculty.

Table 4 shows a similar comparison of KU salaries and faculty
head count with Big Eight institutions. Again, KU salaries fell
below the average by over $3,000. Salaries for assistant pro-
fessors ranked seventh.

Knowledge Transfer

Kansas has made significant progress in recent years in build-
ing linkages between its research institutions, state institutions,
and industry. At the University of Kansas, two centers for excel-
lence have been established with state funds to promote technology
transfer in biosciences (Higuchi Biosciences Center) and computer
aided systems engineering (Center for Excellence in Computer Aided
Systems Engineering--CECASE). In addition, Mid-America Manufactur-
ing Technology Center links manufacturers to scientists and engi-
neers. Other institutes and centers that provide valuable linkages
with specific sectors of the state’s industry include the Energy
Research Center and the Tertiary 0il Recovery Project. The Water
Resources Institute, Transportation Research Center, Kansas Geo-
logical Ssurvey, Kansas Biological Survey, Institute for Life Span
Studies, and the Institute for Public Policy and Business Research
provide linkages among state institutions and business sectors.

4



TABLE 3

Comparison of Cost Study Peer Institutions’ Average Salary:
Preliminary Data FY 1991

Prof Prof Assoc Assoc Asst Asst Avg w/o Total Inst Inst Avg Total
School Salary F-T H* Salary F-T H Salary F-T H Inst** H Fac Salary F-T H w/Inst F-TH
Colorado 60,400 425 45,400 248 38,100 212 50,854 885 27,400 19 50,361 904
lowa 64,600 47T 48,000 302 40,300 238 53,983 1,017 31,000 9 53,782 1,026
Kansas 52,800 464 40,300 261 33,600 204 45,072 929 25,600 10 44,864 939
North Carolina 65,800 560 47,300 313 38,100 221 54,911 1,094 37,900 15 54,681 1,109
Ok L ahoma 53,300 273 40,800 231 33,200 235 43,000 739 22,500 13 42,646 752
Oregon 49,200 233 37,800 191 31,700 179 40,394 603 25,100 71 38,783 674
Weighted Avg 59,147 2,432 43,B05 1,546 36,012 1,289 48,982 5,267 26,998 137 48,424 5,404
‘KU Diff From Wtd -6,347 -3,505 -2,412 -3,910 -1,398 -3,560
. Wtd Avg w/o KU 60,644 1,968 44,517 1,285 36,465 1,085 50,803%+* 27,108 127 50,551www
KU Diff From Above -7,844 -4,217 -2,865 -5,731 -1,508 -5,687
KU Rank 5/6 . 5/6 4/6 4/6 4/6 4/6

*Full-time headcount.

**Instructors.

***Salary average computed using the peer average dollars by rank and the XU head count for each rank.
Source: Annual Survey of Faculty Compensation 1991, Maryse Eymonerie Associates.

TABLE 4

Comparison of Big Eight Institutions’ Average Salary:
Preliminary Data FY 1991

. Prof Prof Assoc Assoc Asst Asst Avg wW/o Total Inst Inst Avg Total
School Salary F-T HW* Salary F-T H Salary F-T H Inst** H Fac Salary F-T H w/Inst F-TH
Colorado 60,400 " 425 45,400 248 38,100 212 50,854 885 27,400 19 50,361 904
. lowa State 63,800 506 47,400 328 38,200 312 52,136 1,146 23,900 119 49,480 1,245
Kansas 52,800 464 40,300 261 33,600 204 45,072 929 25,600 10 44,864 939
Ks-State 50,500 330 39,300 227 34,300 265 42,184 822 26,100 72 40,889 B94
Missouri 52,400 336 39,700 241 36,200 229 43,999 806 25,300 67 42,564 873
" Nebraska 58,100 436 43,200 300 37,600 336 47,504 1,072 24,100 39 46,683 1,111
Okla St 51,900 316 40,000 262 34,900 222 43,285 800 27,500 24 42,825 824
Okl ahoma : 53,300 273 40,800 231 33,200 235 43,000 739 22,500 13 42,646 752
Weighted Avg 56,062 3,086 42,268 2,098 35,937 2,015 46,408 7,199 25,034 363 45,382 7,562
KU Diff From Wtd -3,292 -1,968 -2.337 -1,336 566 -518
Wtd Avg w/o KU 56,639 2,622 42,548 1,837 36,200 1,811 48,191** 25,018 353 47,945
KU Diff From Above -3,839 -2,248 -2,600 -3,11%9 582 -3,081
KU Rank 5/8 5/8 7/8 4/8 4/8 4/8

*Full-time headcount.
**Salary average computed using the peer average dollars by rank and the KU head count for each rank.
Source: Annual Survey of Faculty Compensation 1991, Maryse Eymonerie Associates.

Research Bupport

The University of Kansas (Lawrence campus and Medical Center)
ranks eighty-third in the nation in yearly R&D expenditures for
science and engineering (Table 5). When compared to its peer in-
stitutions, KU ranks fourth out of six. When compared to other Big
Eight institutions, KU ranks fifth. The University of Colorado-
Boulder is the top ranked institution among peer and Big Eight
schools, spending over $140 million for R&D in 1989 compared to
KU’s $57 million.



TABLE &

Yearly R&D Expenditures of Pser and Big Eight Institutions
(Dollars in thousands)

Total
Rank  Peer Institutions 1989 1988 1987 1986
28 Univ Colorado-Boulder 143,694 128,015 112,276 104,576
39 Univ N Carolina-Chapel Hill 122,097 107,039 93,754 85,454
46  Univ lowa-lowa City 105,900 94,552 79,090 73,596
83 Univ Kensas-Lawrence 57,111 51,723 50,603 47,853
90  Univ Oklahoma-Norman 53,956 50,047 45,350 37,328
140  Univ Oregon-Eugene 22,476 18,567 16,815 16,202
Big Eight Institutions
28  Univ Colorado-Boulder 143,694 128,015 112,276 104,576
49  lowa State Univ 103,174 86,726 78,351 72,642
68  Univ Missouri-Columbia 74,055 66,365 61,212 57,653
74  Univ Nebraska-Lincoln 68,281 60,788 56,066 55,158
83 Univ Kansas-Lawrence 57,111 51,723 50,603 47,853
90  Univ Oklahoma-Norman 53,956 50,047 45,350 37,328
93  Oklahoma State Univ 53,655 56,636 47,420 45,919
99  Kansas State Univ 47,302 43 174 40,587 40,708

Source: NSF: Academic Science/Engineering: RED Expenditures, Fiscal Year 1989.
NSF 90-321, Table B-28.

TABLE 8

R&D Expenditures of Peer and Big Eight Institutions: FY 1989
(Dollars in thousands)

State/ Institu- ALl

Federal Local tional other

Rank Peer Institutions Total Govt Govt Industry funds  sources
28 Univ Colorado-Boulder 143,694 109, 145 1,692 6,728 12,175 13,954
39 Univ N Carolina-Chapel Hill 122,097 93,280 13,655 579 14,428 155
46 Univ lowa-lowa City 105,900 74,27 1,121 10,301 18,102 2,105
83 Univ Kansas-Lawrence 57,11 26,420 2,674 2,809 23,640 1,568
90 Univ Oklahoma-Norman 53,956 17,020 3,052 1,991 24,226 7,667
140 Univ Oregon-Eugene 22,476 17,286 329 163 3,974 T24

Big Eight Institutions

28 Univ Colorado-Boulder 143,694 109,145 1,692 6,728 12,175 13,954
49 lowa State Univ 103,174 28,895 23,718 4,408 42,644 3,509
68 Univ Missouri-Columbia 74,055 22,312 11,210 6,434 29,864 4,235
74 Univ Nebraska-Lincoln 68,281 25,803 22,006 2,675 15,931 1,866
83 Univ Kansas 57,111 26,420 2,674, 2,809 23,640 1,568
90 Univ Oklahoma-Norman 53,956 17,020 3,052 1,991 24,226 7,667
93 Oklshoma State Univ 53,655 14,116 1,853 1,645 34,613 1,428
99 Kansas State Univ 47,302 15,951 21,133 1,790 6,384 2,044

Source: NSF: Academic Science/Engineering: RiD Expenditures, Fiscal Year 1989. NSF 90-321, Table B-25.

Table 6 shows the distribution of R&D expenditures by funding
source. The University of Kansas received over $26 million of its
$57.1 million from federal sources. State and institutional funds



totaled $26.3 million.? Compared to its peer institutions, KU
ranks fourth in amount of support from federal sources. Compared
to other Big Eight Institutions, it ranks third in federal funding.

Between 1986 and 1989, expenditures for S&E research grew
steadily (Table 7). Federal funding supported 46% of S&E research
expenditures in 1989, while institutional funds accounted for 41%.

Table 8 shows R&D expenditures for FY 1989 by field.* At KU,
the life sciences received the largest share of funding. However,
since the data were not reported for faculty per capita expendi-
tures, it is difficult to compare across fields and across insti-
tutions and draw any conclusions about productivity.

No data were available for the University of Kansas’s expendi-
tures for research equipment.® However, Table 9 shows the total
and federally financed expenditures for research equipment for peer
and Big Eight institutions. Again, University of Colorado ranked
highest for expenditures for research equipment.

TABLE 7

Sclentific and Enginsering Expenditures by Source of Funding for FY 1988-1939
University of Kansas Lawrence and Medical Center

Thousands of Dollars Percent of Total
Source : 1986 1987 1988 1989 1986 1987 1988 1989
Federal $21,837 $22,941 $24,880 826,420 45.63% 45.34% 48.10% &6.26%
State/Local Goverrment 1,922 2,295 2,227 2,674 4.02% 4.54% 4.31% 4.68%
Industry 2,527 3,259 2,934 2,809 5.28% 644X 5.67X 4.92%
Institutional Funds 20,242 20,656 20,427 23,640 42.30% 40,82% 39.49% 41.39%
ALl Other Sources 1,325 1,452 1,255 1,568 2.7TT% 2.87% 2.43% 2.75%
' Total $47,853 850,603 851,723 857,111

Source: “Early Release of Summary Statistics on Academic Science/Engineeering RED Expenditures,® National
Science Foundation, October, 1988.

3NSF cautions that care should be observed when interpreting data on source
of fundse. R&D support excludes research funded through unrestricted accounts and
from corporate foundations, endowments, and fellowships to students. In addi-
tion, institutional policy may determine whether unrestricted state support is
reported as state or as institutional funding.

‘Fields as defined by NSF: Engineering includes aeronautical and astro-
nautical, chemical, civil, electrical, mechanical, other. Physical sciences
includes astronomy, chemistry, physics, other. Environmental sciences includes
atmospheric, earth sciences, oceanography, other. Life sciences includes agri-
cultural, biological, medical, other. Social sciences includes economics,
political science, sociology, other.

‘Request for equipment comprised a large part of the budgets submitted in
xansasf EPSCoR Implementation Plan.
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Level of S&E Research Productivity

Grants Received. External funding for S&E research and edu-
cational service activities was analyzed. Research awards provide
funds to conduct research. Educational service awards provide
funds for graduate and postgraduate training or other educational
activities such as summer research and training opportunities for
high school science teachers. Funding for research and educational
service proposals at KU totaled $122,557,063 for the past six years
(1986-1991). Total S&E funding levels for the Lawrence campus
peaked in 1989 at $24,115,101, then decreased. When corrected for
inflation (Figure 1), funding trends are relatively flat. Although
funding of research projects in 1991 increased slightly over 1990
levels, support for educational services (i.e., training grants)
continued to decline. Awards for research accounted for 85% of the
total awards for the period reported (see Appendix, Table 2).

Figure 2 shows an approximate distribution of research and
education funding grouped by general fields.® This graph, which
presents data combined for 1986 through 1991, shows that some rela-
tively small groups, such as Pharmacy with 23 faculty, are provid-
ing proportionally large shares of total S&E funding (see Appendix,
Tables 2 through 25 for details). This suggests that some groups
may have an opportunity to increase their funding capacity. These
groups should evaluate what can be done to increase their funding.
Issues such as teaching loads, grant development services, and
incentive systems should be examined to determine what actions are
needed to support increased grant activity.

Funding to the University of Kansas (Lawrence Campus) from NSF
accounted for nearly 13% of the S&E external funds received from
all sources for the six years examined (Table 10). NSF funding
levels were very stable from 1986 through 1990. Preliminary totals
for 1991 indicate funding increased by about $1 million over 1990
levels (see Appendix, Tables 26 through 28 for details).

Analysis of submissions trends indicates that the number of
NSF grants submitted rose in the mid-1980s, but leveled off in the
last four years (Figure 3). Despite the increase in proposals, the
number of funded grants has remained relatively constant. This

‘Behavioral Sciences includes Bureau of Child Research/ILSS, Human Devel-

opment, Psychology. Geosciences includes Geology, Kansas Geological Survey,
Geography. Pharmacy includes Medicinal Chemistry, Pharmacology, Pharmaceutical
Chemistry, Higuchi Biosciences Centers, Biomedical Research Center. Social

Sciences includes Anthropology, Political Science, Socioclogy, Anthropology
Museum. Physical Sciences includes Physics and Astronomy and Chemistry. Bio-
logical Sciences 4includes Biochemistry, Botany, Entomology, Environmental
Studies, Physiology and Cell Biology, Systematics and Ecology, Microbiology,
Animal Care Unit, Enzyme Labs, Entomology Museum, Museum of Natural History,
Kansas Biological Survey. Business/Economics includes School of Business,
Economics, Institute for Public Policy and Business Research. The School of
Education was not included because this study focused upon science and engi-
neering fields.



FIGURE 1
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FIGURE 2

DISTRIBUTION OF TOTAL S&E FUNDING
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Trends in External S&E Funding at the University of Kansas

Proportion
$ Awarded by Year NSF Only ALl Sources* Funded by NSF
1986 $2,480,171 $17,854,253 13.89%
1987 2,049,408 19,352,163 10.59%
1988 2,883,572 19,547,525 14.75%
1989 2,931,558 24,115,101 12.16%
1990 2,219,152 21,489,488 10.33%
1991 % 3,515,984 21,995,120 15.99%
Total $ Awarded 16,079,845 124,353,650 12.93%
Year Mean 2,679,974 20,725,608

*Includes awards for research and educational services only,
**Preliminary.

Source: Derived from data provided by Research Support and Grants

Administration, 1991.

FIGURE 3
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decrease in the proportion of grants funded reflects increased com-
petition for federal funds and perhaps an inability of Ku’s science
and engineering faculty to compete for those funds. To maintain
and increase the NSF funding levels given the increased competition

for limited resources, number of Proposals submitted by KU’s S&E
faculty must continue to increase.

While the total number of Proposals submitted to NSF has
increased, total dollars submitted in those proposals’ budgets was
much more variable (Figure 4). However, the total dollars awarded
remained flat, mirroring the trend in number of proposals awarded.

Table 11 shows that NSF grant awards to KU S&E faculty tend to
have modest budgets. Only 1.29% of NSF awards were $500,000 or
larger. Most were single investigator type grants below $50,000 or
between $101,000 and $500,000. KU is not attracting the large pro-
gram projects. This is a deficit that must be addressed if the
institution wants to make significant gains in its level of funded
research.

Another factor that needs to be considered is the low number
of educational proposals awarded to KU S&E faculty (Table 11) 5
Only seven awards have been received since FY 1986, Although NSF
did very little funding of educational service projects until the
last two years, this area has had tremendous growth recently.
Funding should continue to grow in the future. Faculty should not
overlook the potential of training grants and other educational
service awards for supporting graduate students, increasing re-
search capacity, and fulfilling the university’s commitment to
graduate education.

Twenty-four (25.81%) of the 93 faculty who have submitted NSF
proposals in the past are responsible for 66.26% of the total NSF
dollars awarded at KU (Table 12). Loss of any of these faculty
would have a serious impact on the institution’s NSF funding capac-
ity. 1In addition to the research dollars they generate, they may
have the experience and skills necessary to provide leadersh%p for
program projects and mentoring of young faculty. More mentoring of
young faculty, more "in house" peer review of grant appllcatlons,
and development of program projects needs to occur to increase the
pool of faculty receiving large NSF awards.

To summarize, analysis of grants received at KU over the past
six years indicates: -

* External funding for S&E research and educatiopal acpiv-
ities peaked in 1989. When corrected for inflation,
funding trends have been stable, neither grew nor
declined.

* Further analysis is needed to determine why award levels
are small in some areas, such as social and computer
science, and what can be done to increase levels of
external funding.

12
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TABLE 11

Total NSF Awards to University of Kansas

Number Total $
of PI Awarded

93 $14,140,887
3 1,134,722
6 804,236

102 $16,079,845

July 1985 - June 1991

—+— Total Awarded

Distribution by Amount Awarded
$101-500Kk $501-1mill.

$1-50K $51-100K

57 32
2 2
2 0
61 34
39.35% 21.94%

TABLE 12

51
3
%

58

37.42%

Analysis of Top 24 NSF Research Faculty at KU

Top Funded NSF Faculty
Total NSF-Awarded Faculty

Percent of Total

1985-1990

Number

24
93

25.81%

13

Awards
Submitted

53
142

37.328

2
0
0

2

1.29%

Amount
Awarded

$ 9,369,391
$14, 140,887

66.26%

>$1mill.
0
0
0
0

0.00%



* Given the increased competition for limited funds, the
number of proposals submitted, and pPerhaps more impor-
tantly, resubmitted to NSF should be increased.

* NSF funding at KU is generally restricted to single
investigator awards which 1limit size of awards. To

significantly increase funding, more program projects
must be obtained.

* Given that a few faculty have obtained the majority of
KU’s NSF funds, every effort should be made to increase
the pool of faculty with large bases of funded research.

* More educational services projects should be developed
and submitted to increase levels of external sources of
funding for graduate education.

Degrees Awarded. Analysis of bachelor and master degrees
granted by S&E departments at the University of Kansas showed slow
growth (Table 13). The number of doctoral degrees awarded has been
more variable, but the general pattern is toward fewer, not more,
doctoral degrees. This trend should be analyzed further to deter-
mine causes. Factors such as lack of funding support, difficulty
in recruiting graduate students, and retention of graduate students
should be examined.

Graduate Enrollment. Total graduate and law enrollment showed
fairly steady growth from 1986 through 1989, dropped in 1990, and
rebounded in 1991 (Table 14). Within the schools where science and
engineering departments are found (engineering, liberal arts and
sciences, pharmacy), enrollment has been stable over the last six
years.

Barriers and Accomplishments

As reported above, KU has fallen behind its academic peers in
funded research in the areas of science and engineering. To deter-
mine the reasons why, in-depth interviews with 32 S&E faculty,
staff, and administrators were conducted. See Appendix for copies
of questionnaires used. Those interviewed included departmental
heads, NSF-funded faculty, NSF-aspirant faculty, externa;ly funded
faculty who did not have NSF funds, faculty recently hired by KU
who had funding at other universities, grant support staff and ad-
ministrators. Findings are divided into state, university, and
departmental issues although we fully recognize interrelations
among them. These findings summarize the views of those inter-
viewed; they are perceptions that reflect how KU sees itself.

S8tate Issues
Infrastructure. Although state support for pigher education
in Kansas is high on a per capita basis, the specific support for

science and technology education and research is qot adequa;e to
the need. Contemporary science and science education, especially

14



TABLE 13

Sclentific and Enginearing Degrees Awarded: Lawrence Campus

Bachelor Master

Doctorat
Area 1983-89 1989-90 1990-91 1988-89 1989-90 1990-91 1988-89 1989-9; 1990-91
Engineering 283 282 283 90 101 94 18 17 16
Science:
Computer Science 3 84 &7 12
) 1 :
Mathematics 30 24 3 3 10 :g ; g i
s?hool_of th_"mcy 93 82 81 1 15 21 9 9 1
!wt?gn:al Sciences 148 147 192 14 1 18 22 17 ;g
Physical Sciences 65 62 43 26 13 13 9 14 7
Pwt_:hologyfkunan Devel. 208 225 284 33 35 35 26 18 19
Social Sciences 229 266 303 60 78 65 17 7 1
Science Subtotal 846 890 1,001 159 173 182 84 67 78
S&E Total 1,129 1,172 1,284 249 274 276 102 84 94
Total Campus 3,192 3,234 1,029 1,065 387 351
Source: Office of Institutional Research and Planning.
TABLE 14
Graduate/Law Enrollment Headcount
Fall Total Engineer LA & Sci Pharmacy
1986 6,747 460 2,064 158
1987 6,703 479 1,980 176
1988 6,835 478 2,013 199
1989 7,059 496 2,105 198
1990 6,960 497 2,241 199
1991 7,234 559 2,403 203

Source: Office of Institutional Research and Planning. “University of Kansas
Profiles."

graduate education, are expensive. Research universities require
extensive computer facilities, libraries with expensive specialized
journals, laboratories capable of innovative research, funds for
scholarly travel, top faculty, and promising graduate students.
Funding for all of these areas is below minimal levels, forcing KU
to use whatever research money it does receive to pay for research
infrastructure. For example, a substantial percentage of grant
overhead money pays for academic computing.’” While everyone recog-
nizes that computing is essential to research, the use of research
overhead to fund such a basic service is a missed opportunity.
With better basic support, research overhead money could be used to
support grant proposals, promising novel research areas, graduate
students, and faculty, thereby encouraging more research. Among
those interviewed, there was general consensus that too 1little
overhead money is returned to the departments and investigators to

“"For FY 1990, 17%° ($811,993) of the research overhead budget went to Com-
puter Reserve and 11.06% ($521,485) went to the Office of Information Systems.

15



serve either as a reward for success or seed money for future
effort.

. Equipment. The state also erects barriers in the purchase of
equipment. The right equipment can mean the difference between
successful and unsuccessful research, and overly restricting pur-
chases is a needless and costly restraint on science. Several
researchers lamented long delays in getting equipment; sometimes
spending months in bidding wars with the state purchasing office,
moths that should be spent on science. State government has a
legitimate concern for accountability, but excessive monitoring of
scientific purchases slows research. This problem is most evident
in the laboratory and other equipment-dependent sciences, such as
computer science.

Equipment, such as microcomputers, that is available on state
contract can be purchased with relative ease. Unfortunately state
contract prices tend to be higher than prices on the open market,
thus forcing researchers to needlessly spend scarce contract
dollars. When equipment is not on state contract or when the
listed equipment is not adequate, researchers either spend valuable
research time writing specialized bids or settle for 1less than
ideal purchases.

University Issues
Changes in Bcience. In general, KU has not kept up with

changes in the scientific enterprise; the reputation of many
departments have slipped over that last 20 Years. Contemporary
science is, for better or worse, expensive and dependent on
collaboration. Science is no longer driven by the individual
researcher with a good idea and a few test tubes (if it ever was).
Yet, for the most part, science at KU follows the individual-
investigator model. The university has few major research labs
that focus the research efforts of teams on a single area: Higuchi
Biosciences Center; Institute for Life Span Studies; Center for
Excellence in Computer Aided Systems Engineering; Energy Research
Center; Tertiary 0il Recovery Project. KU scientists have been
successful in funding modest individual projects but have generally
been unsuccessful in establishing research centers; few have turned
individual success into institutional success.

With the increased dependence of science on external funding,
funding opportunities dictate the research agendas of the various
disciplines. Decisions made in Washington to fund partlcular_areas
at certain levels shape the development of individual fields.
Several of those interviewed felt that following funding opportun-
ities rather than research ideas was bad for science. Nonetheless,
universities that receive greater grant funds closely monito; the
changing priorities of funding agencies. Over time these univer-
sities adapt their staffing and support to the changing funding
environment. Keeping up with funding trends presents dilemmas for

16



KU, which has several highly regarded programs, such as syste-
matics, that are no longer national funding priorities.

Undergraduate Education. Although KU is an important center
for graduate education and research in Kansas, many faculty felt
that undergraduate education remains its primary emphasis and
strength. No one interviewed challenged the importance of under-
graduate education; several noted that many strong research uni-
versities are rediscovering the central role of teaching under-
graduates. Still, many commented on the need for greater emphasis
on graduate education and research; for greater balance in KU'’s
educational mission.

The stress on undergraduate teaching also changes the way
departments are organized. Although accomplished researchers are
often outstanding teachers, uncontrolled undergraduate enrollment
in the late 1980s forced resources to focus on hiring faculty
primarily to cover additional course demands. Strong undergraduate
teaching departments cover the breadth of their discipline; strong
research departments specialize. With the exception of engineer-
ing, teaching loads in KU science departments are similar to other
research universities,® but labs and equipment required by under-
graduate programs preclude their use in research. Graduate
students often spend more of their time as teaching assistants and
lab instructors than apprentice researchers.

Graduate Education. Most of those interviewed stressed that
‘the foundation of successful research programs was graduate, espe-
- cially doctoral and postdoctoral, education and that any improve-
‘'ment in scientific research begins with improving graduate edu-
" cation. Departments that have recently increased both the number
.and quality of their graduate students have also increased their
: research activity. Graduate students and postdoctoral fellows
simultaneously focus faculty attention on research, and their work
and ideas advance research programs. Pressure to fund students
often leads to grant applications.

KU faces several barriers in building strong graduate pro-
grams. Far from the coasts and population centers, KU has diffi-
culty attracting promising students. Compounding location prob-
lems, KU does not offer competitive support for graduate students.
Fellowships are rare; most graduate students must rely on teaching,
research assistantships, and personal funds. Assistantships are
low by national and regional standards. State rules give graduate
teaching assistants a partial reduction in tuition but require
graduate research assistants to pay the full amount. These rules
not only reduce the dollar value of graduate support, they dis-
courage student involvement in research.

‘Engineering faculty, unless granted release time for administrative or
research responsibilities, teach four courses a year. Faculty in most of the
natural sciences typically teach two courses a year.

17
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In the sciences, a high proportion of the best graduate
students are foreign born. This is a long-term, national trend.
Some have difficulty communicating in English, while even fluent
speakers often have trouble passing English proficiency exans.
Foreign graduate students may not qualify for teaching positions
and are often supported from the beginning by research money.
Funding first and second year graduate students on research grants
can prove unproductive, according to our interviews. Beginning
students rarely have the skills to contribute to research programs;
they are carried on grants for potential, not present, contribu-
tions. Again the lack of adequate funding for these students
forces departments to spend scarce grant money to make-up for
inadequate support.

Incentives for Research. Research, like any creative work, is
demanding. Even the most successful speak of long hours and the
constant possibility of failure. Young researchers may give up;
more senior researchers often give out. Successful grant recip-
ients, like successful scholars, are persistent. Younger scien-
tists told of repeated grant submissions and rejections before they
were awarded their first grant. Senior researchers, ones who had
been consistently funded for decades, spoke of the difficulty of
sustaining their effort. Sustaining a long, productive research
career requires institutional support. Nothing will make creative
research easy, but successful research universities minimize the
costs to individual researchers and departments.

Across the university, incentives for funded research vary.
In the lab sciences, where productivity depends on funding, grant
activity is considered an essential responsibility. New faculty
are hired with an eye for their potential in attracting grants, and
promotion and tenure depend on a record of, at least, attempts for
funding. Although other universities require successful funding
for promotion, KU science departments were satisfied with a record
of attempts and evidence of potential. 1In general, grants are seen
as a means to research, but not a positive end in themselves. In
the lab sciences, funded research is viewed as a contribution to
the common good.

In other departments--principally those where research pro-
ductivity is less dependent on grants--funded research is con-
sidered positive but not essential. Grant potential and proposal
submissions may not be considered important in hiring, promotion,
and merit review. As expected, such departments have fewer grant
active faculty. In a small number of departments, externally
funded research is discouraged; it is viewed as an abrogation of
researcher’s responsibility to self-directed research and a source
of unwelcome resource disparities.

While few KU departments are cutthroat in requiring funded
research--rejecting promotions, restricting equipment access--fewer
actively discourage grant activity. In general, KU science depart-
ments reward the products of research, primarily publications, but

18



not intervening efforts, such as proposal writing and grant sub-
missions. Therefore, researchers who can produce results with
little or no external funding rationally by-pass grant seeking.
Although departments offer some support for funded research through
release from teaching and a greater proportion of graduate teach-
ing, grant activity at KU is based primarily on individual faculty
initiative, not institutional imperative. Many of those inter-
viewed noted that the rewards, especially raises, were inadequate
to motivate the extra work funded research requires.

Informal Network. With some notable exceptions, KU faculty
are not active participants in the informal networks surrounding
funding agencies. Most of those interviewed observed that factors
other than the quality of the proposal often enter into agency
decisions in making awards. Agencies, like NSF or NIH, and foun-
dations, 1like the Ford or Sloan Foundations, emphasize certain
research areas and have guidelines about appropriate budget
figures. Experienced grant getters recognize the importance of
such informal information in the success of any individual pro-
posal. One scientist with a long record of external funding told
of how he wrote the proposals with the interests and prejudices of
the reviewers in mind. Such tailoring increases success but
requires insider knowledge.

. KU is far from most funding agencies, and several of those
interviewed noted that we must make an extra effort to visit fund-
ing agencies, participate in review panels, and maintain contacts.
KU typically funds scholarly travel to report on findings but does
not adequately underwrite travel and other expenses at the proposal
stage. This causes missed opportunities and wasted effort as KU
researchers fail to submit grants in areas of potential success or
,do not target proposals to research areas with greater opportun-
ities for funding. In a related problem, several faculty noted
that by participating in continual, informal contact, researchers
can anticipate requests for proposals. Too often researchers learn
of RFPs too late in the process for timely and high guality
response.

Respondents stressed that direct contact between researchers
" and funders must increase. Sending administrative representatives
to Washington is not enough. Several suggested that established
researchers should take junior colleagues to meet funding agents
and that the university must support such travel.

Resources for Research. In addition to facilities, faculty,

and graduate students, KU has two primary internal resources for
research: equipment and internal grants. As discussed above, the
state does not adequately meet KU’s basic scientific equipment
needs and complicates equipment purchases. In addition, science
and engineering technical support and service facilities are often
not adequate to support cutting edge research.
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Typically, KU distributes its scarce equipment money to supply
start-up equipment for new faculty. In many departments, this is
little more than a microcomputer, but in some fields, basic lab
equipment can easily exceed $100,000. High start-up costs consume
much of the university’s equipment money; at times these costs
force departments to avoid hiring in certain expensive research
areas. With new faculty receiving much of the equipment money,
established faculty must turn to grant support to repair, replace,
and expand equipment. Many divert research energy into grants for
the purchase of expensive egquipment.

Federal support for the purchase of basic equipment waxes and
wanes. Faculty reported that some agencies are reluctant to fund
requests for equipment, which traps them in the cycle of needing
equipment to be competitive but not having funds to obtain the
equipment. One explanation why KU has been less successful in
securing large programmatic grants is judgments by funding agencies
that we do not have the capacity to complete such projects.

KU also provides research support through the General Re-
search Fund (GRF). The program awards small grants either through
internal peer review or to new faculty on a noncompetitive basis.
The GRF process presents several problems for increasing externally
funded research. First, GRF funds are much easier to receive than
external grants. They are a low-risk opportunity to fund research,
but the awards are so small that the nature of the project is often
limited. GRF awards allow faculty to keep the research flame alive
but do not provide the resources to turn up the scientific heat.
Second, the review processes gives greater weight to specific
research projects rather than to proposals for external funds.
Few faculty use GRF awards to pilot test research procedures to
strengthen larger grant proposals, and some faculty turn to the GRF
awards year after year without writing proposals for external
funds. There is no incentive, except for the increased support, to
do the work and take the risk for an external grant proposal.

Decentralization Trade-Off. Another potential resource is the
Office of Research, Graduate Studies, and Public Service (RGSPS).
Nearly everyone was positive about RGSPS: they were always ready to
help, especially with budget questions. Nearly everyone also said
that the office was understaffed and unable to encourage more
funded research. With their current resources, RGSPS cannot take
a more active role in uncovering funded research opportunities and
matching scientists to opportunities. They are, at best, a respon-
sive, not an initiating, office.

Respondents differed on whether RGSPS should be expanded,
however. Some favored a more decentralized approach with resources
going to or staying with departments. They argued that resources
must stay with those who know the science. Others felt that the
various research institutes on campus, such as the Natural History
Museum, the Higuchi Biosciences Center, CRINC, and the Life Span
Institute, provided the ideal compromise between a centralized and
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a decentralized system. These institutes develop close working
relationships with various funding agencies, seek out faculty
involvement, assist in proposal preparation, and manage the admin-
istrative side of grants such as accounting, purchases, and hiring.
These institutes also provide the slack resources to tide scien-
tists over from one grant to another. In general, these institutes
represent pockets of success in funded research. They were often
the institutional result of faculty efforts and continue to serve
faculty interests.

The decentralization of research support (or, perhaps better
said, the lack of centralized support) does present one major
problem: faculty and research areas not served by institutes or in
grant successful departments are left out. These individuals do
not have the resources and the support for their funded projects.
They can turn to RGSPS for help but must take more initiative than
their more fortunate colleagues. Moreover, with their 1limited
budget and small staff, RGSPS is not able to provide general
assistance in grant preparation and revisions. It is not a criti-
cism of those working in RGSPS to observe, as did most of the
faculty we interviewed, that RGSPS does not and cannot provide
adequate encouragement or support for faculty interested in funded
research.

Departmental Issues

Whether or not KU decides to increase centralized support for
funded research, academic departments are and will remain the pri-
mary locus for research activities. Departmental norms, expecta-
~tions, procedures, and capabilities all directly affect the amount
of externally funded research. The effects of all other university
‘units are indirect. Departmental norms about the importance of
' funded research are most evident in hiring and promotion decisions.
Departments with strong records in funded research hire faculty
who hold promise of continuing this tradition. New faculty are
encouraged to submit and resubmit proposals. Grant-successful
departments value proposal submissions, even when they are not
funded, during merit review. In these departments, grant success
and potential are carefully considered during tenure decisions.

Departments with limited grant activity do not place a high
priority on proposal submissions and grant potéential during hiring
and promotion. They focus primarily on the products of research,
such as publications and presentations. This focus on products
discourages funded research to the extent researchers can look to
internal funding sources, such as the GRF, or can produce adequate
publications without external funds. Writing, submitting, and
resubmitting proposals takes time; several noted during the
interviews that a good proposal is as least as time consuming as a
good article. If proposal writing takes time away from publishing,
then grant seekers may be penalized for their efforts during merit
review.

21



Departments also vary' in their capacity to support funded
research, and this is largely the result of their history of grant
activity. Successful departments and labs usually have secretaries
or administrative assistants who know from experience how to
assemble strong proposals. These departments also have consider-
able skill in managing grants, freeing investigators from equipment
bids, payroll problems, and so on. 1In such departments and labs,
researchers can focus on the substance of the Proposal, leaving the
budget and overall packaging to the department. Successful depart-

ments also have other faculty who review pProposals with an experi-
enced eye.

Departments with limited experience with funded research
cannot offer the same level of support. Investigators can turn to
RGSPS for limited assistance but for the most part they must take
on the entire effort of grant preparation and, if funded, grant
management. In one extreme case, a respondent had to pay personal-

ly to photocopy a proposal: he was punished for his effort, not
encouraged and supported.

If departments are the basic unit for research, their role is
paradoxical. Departments are self-reproducing systems, usually
hiring to fill vacancies, not to build new and potentially more
fundable research areas. For departments with strong traditions of
funded research, this pattern reinforces Successes, but for depart-
ments with little history in funded research, the conservative
nature of academic departments becomes a major barrier to increas-
ing grant activity. Most often, deans appoint department chairs
from within based on departmental recommendations and who reflect
current norms. Appointing outsiders is often more expensive--it
requires hiring senior faculty--and can lead to turmoil. Neverthe-
less, hiring from the outside increases the likelihood of changing
departmental norms, and despite the potential for des@rgctlye
conflict, outside chairs have at times increased grant activity in
previously inactive departments.

The importance of departments has another negative influenge
on funding: departments because of their narrow focus cannot, in
the words of one interviewed, "think big." KU is reqsonably suc-
cessful in getting individual research awards. KU fails, however,
to attract the large programmatic grants that are'generally bgyond
the reach of any individual department. 1In.'this realm, higher
administration--deans, vice chancellors, the chance}lor, gnd event
the regents--need to lead the way. Throughout the interviews, the
observation that all innovation at KU comes from the bottom,
suggests that administrative leadership is necessary to push the
university forward in science. Given the tradition of decentral-
ization, many faculty may find such leadersplp threatening, but
without it KU is unlikely to move forward in the world of con-

temporary science.
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Conclusions

Increase the emphasis on graduate, especially doctoral,

education to drive the research mission of the univer-
sity.

Proyide more competitive salarijes for graduate research
assistants and provide tuition fee waivers for graduate
research assistants similar to those provided for under-
graduate teaching assistants.

Improve support for for equipment purchase and main-
tenance. Remove regulations that hamper purchase of
research eguipment.

Improve support for technical support and service facil-
ities.

Stimulate grant development by providing more seed money,
travel money, and better grant development services that
minimize the effort researchers must expend to obtain
grants.

Reward grant submission efforts as well as the products
of research to increase number of submissions.

Make grant activity an institutional imperative rather
than relying on individual faculty initiative.

Hire faculty who hold promise of developing strong pro-
grams of funded research.

Make faculty salaries more competitive.

Provide administrative leadership to push the system
forward in science and engineering. Large programmatic
grants are generally beyond the reach of any ind;vidual
department and leadership is needed: to "think plg“ and
provide resources needed to build areas competitive in
national and international arenas and to promote team
research.
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TABLE 1

KU SRE DEMOGRAPHICS AS OF OCTOBER, 1991
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0 0 1
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Mechanical Eng 10 16 62.50% 0 3 6 4 3 0 0 0 0 1 3 1 5 2 10 12 33
Water Resrc Inst 0 0 NA 0 0 0 0 0 0 0 0 0 0 0 1 1 1 3 4 5
Ctr Energy Res 0 0 NA 0 0 0 0 0 1] 0 0 (1] 0 0 0 0 1 0 1 1
Tert 0il Recov 0 0 NA 0 0 0 0 0 & 1 0 1 0 0 8 1 1 0 1 15
‘Transport Ctr 0 0 NA 0 0 0 0 0 0 2 0 1 0 0 5 8 1 4 5 13
Appl Remote Sens 0 0 NA 0 0 0 0 0 0 0 0 1 0 (1] & 5 1 0 1 ]
Space Tech Ctr 0 0 NA 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 1

TOTAL 63 B4 75.00% 1.22% 30.02% 39.68% 30.08% 27.57X 4 10 0 3 43 10 % 9w 3 58. 81 264
SLE TOTAL 316 414 76.33% 1.93% 21.50% 32.37X 26.33% 17.87% 76 142 45 96 427 66 3B0 1232 143 460 603 2249

* A = Academic: includes museum curators, senior scientists, associate scientists, assistant scientists.

P = Professional: includes lab directors, institute/program directors, program assistants, administrative as
research associates, research assistants, research aides.

Pdoc = Postdoctoral fellows and associates.

GTA = Graduate teaching assistants.

Tech = Technical: includes laboratory staff, computer operations specialists, general maintenance repair technicians, graphic designers, media
production etc. :

SRA = Student research assistant.

Supp = Support (classified) staff: includes office assistants, accountants, storekeepers, keyboard operators secretaries, etc.

SAsst/Hrly = Student assistants, student hourly.

stants system specialists,

Source: Office of Institutional Research and Planning, 1991.
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KSTAR QUESTIONNAIRE #1
QUESTIONS FOR KIM MORELAND ON NSF FUNDING AT KU

Since FY 1985, KU has received 145 NSF grants (excluding
dissertation fellowships) for a total of roughly $15 million.
Should we be encouraged by these figures or not? How do you
think KU fares in competing for NSF grants overall?

NSF awards have ranged in size from $1,400 to over $500,000,
with an average award of $104,056. Does the type of grant and/or
the size seem to make any difference?

The EPSCoR planning grant suggests that KU is pretty successful
in competing for modest NSF awards, but not for the big ones? 1Is
this true? Why? Why not?

What are the factors that make a proposal competitive for NSF?
Are there any specific factors unigue to NSF?

What is difference b/w the "hits" and the "near misses"?

What are the institutional strengths in competing for NSF
dollars?

wWhat are the weaknesses?

What about the state overall? Are their particular laws or
administrative procedures that are especially troublesome to KU
and/or individual investigators?

Which departments are most successful and why?

Which departments should be doing more? What could they and
should they do?

Does NSF present any unique problems to those seeking support?
Does it facilitate the grant-seeking process in any way?

The K*STAR planning grant seeks to encourage both intracampus and
intercampus "small group consortia" (2-3 faculty) and "thrust
area projects" (4 or more faculty). How prevalent are such
arrangements now? How likely is this project 'to enhance such
research? What are the barriers on campus? Across regents
institutions? Beyond the state? Are there such groups out there
that with just a little nudge might form? How might they be
encouraged?

We want to interview several types of grant recipients and
aspirants to get an idea of the problems facing those seeking NSF
funds at the departmentaal, institutional, state, and regional
levels. Bearing in mind that time and resources greatly
restrict the number of people we can interview, who should we
talk to in the following categories:



2

Kim Moreland Questionnaire 2

a8) Chairs of departments/units that are successful in going
after NSF, those that are eligible but are not grant active;
and those that concentrate on other funding sources and
don't actively pursue NSF;

b) Faculty who are repeatedly successful in receiving NSFs

C) Faculty who are repeatedly successful in receiving
external funds in Categories which NSF funds, but who shy
away from NSF

d) NSF aspirants (the "also rans")

e) Potential aspirants (research-active faculty who do not
actively pursue external Support)--check GRF files on this

f) Grant-active faculty who have recently come to KU

g) NSF program officers who would speak candidly on the
problems facing Kansas instituitions, KU, and specific
departments and faculty.

I've saved the stickiest issue till last. As I'm sure You know,
many faculty complain of this office’s shortcomings in
encouraging and facilitating the overall research mission of the
university in general and their individual research agendas in

Pparticular. 1Is the problem a serious one, or is it just the

grumbling of academics? What does your office do to facilitate
the grantwriting business? What are the barriers to PIs? to
your office? What might be done to improve the overall
situation?



KSTAR QUESTIONNAIRE #2, CHAIRS OF KSF-ELIGIBLE DEPARTMENTS

Department

Since.FY 1985, your department has applied for NSF grants
;otaéln% $ foTaT ot i Your department has been awarded
rants for a total of § : roposal
pending for a total of § : s v £f

: - Are any members of
your department in the process of Preparing/submitting Proposals
to NSF yes no. If so, '

who itype

who itype

who itype

Do you think your "hit-* ratio of % is a good one, or not?
yes no Why, or why not?

Does the type of grant and/or the size seem to make any
difference in success in seeking NSF funds? ves no.
Elaborate.

0f the rejects, how many were "near misses"?

What was the difference between these and the "hits"?

Does NSF present any particular problems to members of your
‘faculty in seeking support? yes no Explain.

‘What are your department’s strengths in competing for NSF
funding?

.
’

-.

What are its weaknesses?

-e

-

~e

Here are some areas that others have identified as either
strengths or weaknesses for their departments, would you please
comment on them for your own unit? [Ask only for those areas not
specifically discussed above.]

Departmental reputation



KSTAR, Chair Questionnaire 2
Teaching load and thrust (i.e., graduate/undergraduate)
Facilities
Support Services
Equipment
Quality and number of graduate students
Location
Proximity to industry
Other
What is the departmental philosophy on external grants? 1In other
words, are faculty encouraged to seek outside funding?
discouraged? neutral? Wwhat rewards, if any, accrue to faculty
who submit proposals?
What are the departmental disincentives, if any?
What percentage of their -time is your faculty expected to devote
to teaching ¥ research t service _%. [Use

merit-salary weights as an operational measure.]

What degree of freedom are individual faculty members given to
decide for themselves the emphasis they will place on each area.

complete a lot some a little none

What factors enter into your faculty members’ decisions to:

- pursue or bypass an RFP

choose or reject NSF

Should your department be doing more to obtain external support?

Yes no maybe

What might be done to increase the number of submissions and
improve your chances at external awards overall?

NSF in particular?




KSTAR, Chair Questionnaire 3

The K*STAR planning grant seeks to encourage both intracampus and
intercampus "small group consortia" (2-3 faculty) and "thrust
area projects” (4 or more faculty). How prevalent are such
arrangements among your faculty now?

What are the barriers on campus?

Across regents institutions?

Beyond the state?

Are there such groups out there that with just a little nudge
might form?

How might they be encouraged?

Many faculty complain about the shortcomings of Research Support
and Grants Administration in encouraging and facilitating the
overall research mission of the university in general and their
individual research agendas in particular. 1Is the problem a
serious one, or is it just the grumbling of academics?

sEerious just grumbling don’t know

What are the barriers to PIs?

What is RSGA doing right?

How does RSGA compare with such units at other universities with
“which you are familiar? worse better about the same.

Explain

What improvements should be made?

Other than RSGA, does KU present any particular barriers to PIs?

How does KU compare with other universities with which you are
familiar? WOIBe better about the same.

Explain

How do State of Kansas regulations compare with those of states
with which you are familiar? worse better about the
same don’'t know. Explain




KSTAR, Chair Questionnaire 4
Some people say that just being in Kansas automatically
disadvantages applicants for NSF or other major funding? Do you
agree disagree don’t know.

wWhat, if any, are the barriers?

What, if any, are the strengths?

How does Kansas compare with other states with which you are
familiar? worse better about the same don't know
Explain

What improvements should be made?

We want to interview several types of grant recipients and
aspirants to get an idea of the problems facing those seeking NSF
funds at the departmentaal, institutional, state, and regional
levels. Bearing in mind that time and resources greatly
restrict the number of people we can interview, who among your
faculty and/or colleagues around the university who should we
talk to in the following categories:

a) Faculty who are repeatedly successful in receiving NSFs

.
. r

b) Faculty who are repeatedly successful in receiving
external funds in categories which NSF funds, but who shy
away from NSF

.
r

c) NSF aspirants (the "also rans")

.
’

d) Potential aspirants (research-active faculty who do not
actively pursue external support)

.
r

e) Grant-active faculty who have recently come to KU

-
r




»

RSTAR, Chair Questionnaire

Is there anything I’'ve left out and you think is germane to this
issue?

5

Is there anything you'd like to ask me?

Thank you very much for your time.



KSTAR QUESTIONNAIRE #3, FACULTY

Name Department

Since FY 1985, you have applied for __ NSF grants totaling

S , and have been awarded grants for a total of
S . You have proposals now pending for
a total of § . Are you in the process of
preparing/submitting a proposal to NSF yes no. If so,
what type , and for about how much?

Since FY 1985, have you applied to sources other than NSF?
yes no

Source Type Amt §

Source Type Amt §

Source Type Amt §

Are you in the process of preparing/submitting a proposal to any
other funding agency? yes no I1f so, who

type ; and for about how much? §

Since 1985, your NSF "hit" ratio has been $. How does this

compare with your hit ratio with other funders?
better worse about the same

0Of those proposals NSF declined to fund, how many were "near
misses"? How close did you get? score

What was the difference between these and the "hits"?

Probe for specific critiques, gingerly explore the possibility of
seeing the pink sheets.

.
r

.
’

Does the type of grant and/or the size seem to make any
difference in successfully seeking NSF funds?? yes no
Elaborate.

Does NSF present any particular problems for you in seeking
support? yes no Explain.

In applying for external funds, what unit do you usually go
through? . If different than academic
department, why do you use it rather than your department?




KSTAR, NSF-funded Faculty Questionnaire 2

What are your department’s strengths in competing for NSF
funding?

.
’

.
r

What are its weaknesses?

-

~e

Here are some areas that others have identified as either
strengths or weaknesses for their departments, would you please
comment on them for your own unit? [Ask only for those areas not
specifically discussed above.)

Departmental reputation

Teaching load and thrust (i.e., graduate/undergraduate)
Facilities

Support Services

Equipment

Quality and number of graduate students

Location

Proximity to industry

Other

What is the departmental philosophy on external grants? 1In other
words, are faculty encouraged to seek outside funding?

discouraged? neutral? What rewards, if any, accrue to faculty
who submit proposals?

.
’

.
r

What are the departmental disincentives, if any?
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KSTAR, NSF-funded Faculty Questionnaire

.
’

What percentage of their time is your faculty expected to devote
to teaching % research % service _%. [Use
merit-salary weights as an operational measure.]

What degree of freedom are individual faculty members given to
decide for themselves the emphasis they will place on each area.

complete a lot some a little none

What percentage of your time do you devote to teaching_ %
research % amd service .

What factors enter into your decision to:

pursue or bypass an RFP

choose or reject NSF

Have you considered submitting to NSF in the last 6 years, but
ultimately decided not to? yes no. If yes, what factors
entered into your decision? ;

.
’

Should your department be doing more to obtain external support?
yes no maybe

What might be done to increase the number of submissions and
improve your chances at external awards overall?

NSF in particular?

Should you be doing more to obtain external support?
yes no maybe

What might be done to increase the number of submissions and
improve your chances at external awards overall? -

NSF in particular?

3



KSTAR, NSF-funded Faculty Questionnaire 4

The K*STAR planning grant seeks to encourage both intracampus and
intercampus "small group consortia" (2-3 faculty) and "thrust
area projects" (4 or more faculty). Are yYou involved in such an
arrangement yes no. If yes, __ on-campus __ off-campus
or __ both. Explain.

How prevalent are such arrangements in your faculty now? What are
the barriers on campus? Across regents institutions? Beyond the
state? Are there such groups out there that with just a little
nudge might form? How might they be encouraged?

Many faculty complain the shortcomings of Research Support and
Grants Administration in encouraging and facilitating the overall
research mission of the university in general and their
individual research agendas in particular. 1Is the problem a
serious one, or is it just the grumbling of academics?

serious just grumbling don’t know

What are the barriers to PIs?

What is RSGA doing right?

How does RSGA compare with such units at other universities with
which you are familiar?
worse better about the same. Explain

What improvements should be made in RSGA?

Other than RSGA, does KU present any particular barriers to PIs?

How does KU compare with other universities with which you are
familiar? worse better about the same.

Explain

How do State of Kansas regulations compare with those of states
with which you are familiar? worse better about the
same don’t know. Explain




KETAR, NSF-funded Faculty Questjonnaire 5
Some people say that just being in Kansas automatically
disadvantages applicants for NSF or other major funding? Do you
agree disagree don’'t know.

what, if any, are the barriers?

wWhat, if any, are the strengths?

How does Kansas compare with other states with which you are
familiar? worse better about the same.
Explain

what improvements should be made?

Is there anything I‘ve left out and you think is germane to this
issue?

Is there anything you'’d like to ask me?

Thank you very much for your time.



