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ORGANIZATION

The report has been organized into four sections:

Section |: Federal Research Expenditures (Tables 1-10)
Section |1: Research Expenditures from Industry, State, Institution, & other Sources (Tables 11-13)
Section I11: Federal Research Obligations (Tables 14-15)

Section 1 V: Definitions and Technical Notes












Table 2:
Public AAU Institutions: Market Share Increases and Decreases in Federal Research Expenditures

An aternative approach to understanding how well the University of Missouri has .competed with other
public AAU institutions is to examine the market share of each institution over time. That is, of the total
federal research expenditures secured by the public AAU institutions in a given year, what percentage of
that total has each institution secured? How has that institution’s market share shifted from year to year?
One advantage of market share analysisisthat it helps to level the playing field among major and less-
than-major players who compete for research dollars. In Table 2, market share of federal research
expenditures has been calculated for the public AAU ingtitutions in 1990, 1995, and 1997.

Among the public AAU institutions, the market share for the University of Missouri held steady at
1.11% from 1990 to 1995. During the past two years, however, the University’ s market share has
increased from 1.11% to 1.16%.






Table 3:
Public AAU Institutions: The University of Missouri’s Rank in Federal Research Expenditures

Table 3 ranks the public AAU institutions in terms of federal research dollars secured in 1990 and 1997.

In terms of federal research expenditures, the University of Missouri-Columbia ranked 31% among the
32 public AAU institutions in 1997.






Table 4
Private AAU Indtitutions: Trend in Federal Research Expenditures

Table 4 shows the trend in federal research expenditures for the private AAU ingtitutions.

Percentage growth in federal research expenditures since 1995 among the private AAU institutions
was led by Rice University at 44%, followed by California Institute of Technology (36%),
Washington University in St Louis (27%), and Stanford University (22%).

During the past two years the private AAU institutions witnessed growth in federal research
expenditures of 10%, while the public AAU institutions saw increases of 5% (Table 1). Since 1990,
however, federal research expenditures among public AAU ingtitutions grew 49% while the increase
among private AAU institutions was 38%.
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Table5:
Private AAU | ndgtitutions; Market Share Increases and Decreasesin Federal Research Expenditures

Although its market share has dropped since 1990, Johns Hopkins University still maintains a market

share of 17.1 among the private AAU ingtitutions. Stanford University is second in market share at
7.9, MIT third at 7.4, and Harvard University fourth at 5.3.
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Table6:
Total Federal Research Expenditures by State, 1990 to 1997

Table 6 displays the total federal research expenditures secured by each of the fifty states and the District
of Columbia. The states are ranked in descending order based on 1997 expenditure levels.

The state of Missouri ranked 17" in 1997 in terms of total federal research expenditures. The State's
federal research expenditures increase from $152 million in 1990 to nearly $261 million in 1997, an
increase of 71%.

Among twenty-five states that secured the most federal research expendituresin 1997, Missouri
followed only Oregon (81%) and Alabama (77%) in terms of growth since 1990.
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Table7:
Estimated Jobs Created: Total Federal Research Expenditures by Doctoral-Granting I nstitutionsin
Missouri, 1995 to 1997

Table 7 shows the change in federal research expenditures from 1995 to 1997 among the doctoral-
granting institutions in Missouri. Thistable also includes a“jobs created multiplier” that estimates how
many jobs are created for every million dollarsin federal research funds that are secured by institutionsin
the state. For example, if the University of Missouri increased federal research funds four million dollars
from 1997 to 1998, approximately 153 jobs (38.3 x $4 million) would be created in Missouri. A

multiplier for each state was developed by the US Commerce Department’ s Bureau of Economic Analysis
(BEA). Please note that the calculations in Table 7 do not account for possible inflationary effects on the
number of jobs created.

Since 1995 approximately 1,845 new jobs have been created because of the increases in federal
research funding in the State of Missouri. Washington University has created the majority of these
positions because of the $40 million increase that it has experienced.

Particularly because of the influence of Washington University, it is estimated that 1,686 jobs have

been created in St Louis because of increases in federal research funding since 1995. That compares
to 137, 18, and 5 jobs created in Columbia, Kansas City, and Rolla, respectively.
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Table 7. Estimated Jobs Created: The Contribution of Federal Expenditures for

Science and Engineering R&D by Missouri Doctoral Institutions, 1995 to 1997

Jobs Created Job Created  Share of
Institution 1995 1997 $increase perMillion$*  since 1995  Increase
Washington U 146,921 186,993 40,072 38.3 1,535 83%
UM-Columbia 32,420 35,993 3,573 38.3 137 %
St Louis U 19,351 23,218 3,867 38.3 148 8%
UM-Kansas City 4,506 4,976 470 38.3 18 1%
UM-Rolla 5,834 6,022 188 38.3 5 0%
UM-St Louis 2,840 2,923 83 38.3 3 0%
Total 211,872 260,125 48,253 1,845 100%

* This multiplier, which is specific to the state of Missouri, is derived from a set of state multipliers developed
by the US Commerce Department's Bureau of Economic Analysis (BEA) for the "College, Universities, and

Professional Schools" sector.

Note: All dollar amounts in thousands.

Source: NSF, Survey of Research and Development Expenditures at College and Universities, FY1997;
Bureau of Economic Analysis; Association of American Universities.

P&B, 1/99
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Table 8:
Distribution of Federal Research Expenditures by Field

Table 8 displays the federal research expenditures by discipline area for the University of Missouri and
public AAU institutions.

In 1997 the majority of federal research funds expended by the public AAU ingtitutions were in the
life sciences (52%) followed by engineering (16%), the physical sciences (13%) and environmental
sciences (7%). The remaining disciplines accounted for 12% of the expenditures.

Twenty of the thirty-one public AAU institutions in 1997 (not including the University of Missouri)
relied on one disciplinary areato provide the majority of their federal research expenditures. In every
one of these cases the discipline area was life sciences.

Where Columbia and Kansas City secured 72% and 91% of their federal expenditures from life

sciences, respectively, Rolla garnered 65% of its federal funds in engineering and St Louis received
44% of itsfederal fundsin physical sciences.
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Table 9:

Market Share of Federal Research Expenditures within Each Discipline Area among the Public AAU
I nstitutions

Table 9 displays each public AAU ingtitution’s market share within the eight discipline areas. The
University of Missouri’s federal research expenditures from the four campuses has been pool ed.

The discipline areas where the University of Missouri had secured the most significant market share
were in the socia sciences (2.2%), psychology (2.0%), life sciences (1.4%), and engineering (1.0%).

Market share leaders in each discipline area were: Pennsylvania State in engineering (11.4%), UC
Berkeley in the physical sciences (9.8%), UC San Diego in environmental sciences (24.3%), UT
Austin in math and computer science (7.4%), University of Washington in life sciences (9.5%), UW
Madison in psychology (11.7%), and University of Michigan in the socia sciences (16.4%).
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SECTION I I:
RESEARCH EXPENDITURES FROM |NDUSTRY, STATE, INSTITUTION, AND
OTHER SOURCES

Universities have sources other than federal agencies for funding research operations on their
campus. These sources include funds from state & local agencies, business & industry, and funds
that are provided by the institution itself. Typically, funds that are provided by a source external
to the institution (e.g., federal agency, state agency, industry, etc.) for a specific research purpose
are labeled restricted expenditures.. That is, they are restricted. because the external agency has
provided the funds for a specific research project and these funds must be spent on this project.
On the other hand, unrestricted research expenditures are generally provided by internal sources
(e.g., governing board, the institution, etc.) and can be used for a research purpose determined by
the institution.

Generally speaking, the higher the percentage of restricted research expenditures the better
because the institution is using external sources to fuel its research endeavors. In addition, it is
probably even more favorable if these restricted research expenditures originate from federal or
industry sources in contrast to state & local sources. That is, state funds that are used to fuel
research at public universities are still commitments of the state s resources. Further, research
funds provided by federal agenciesin contrast to state agenciestypically provide a higher
percentage of the indirect costs affiliated with the research project.

Table 11:
Sources of Research Expenditures

Table 11 shows the sources of research expenditures for the public AAU institutions. The
institutions are arranged in descending order, based on the institution’ s percentage of research
funds that are provided by the federal government.

The University of Oregon, University of Pittsburgh, University of Washington, and UC Santa
Barbara received over 75% of their research expenditures from the federal government,
ranking them at the top among the public AAU institutions.

Among the thirty-two public AAU ingtitutions, Columbiawould rank last in the percentage of
research funds it secures from the federal government (27%). Kansas City (40%), Rolla
(28%), and St Louis (35%) did better but would still be included in the lowest quartile of the
public AAU institutions.

The University of Missouri funds a higher percentage of its research program (45% to 48%,
depending on which campus) with institutional funds than the other public AAU ingtitutions.
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Table 12:
Restricted and Unrestricted Research Expenditures

Table 12 shows the restricted and unrestricted research expenditures for the public AAU
institutions.

The University of Washington (95%), UC San Diego (91%), and the University of Colorado
(90%) received the highest percentage of restricted research funds among the public AAU
institutions. The public AAU institutions average 80% in restricted research expenditures.

Fifty-three percent of the total research expenditures at the University of Missouri were

restricted in 1997. This would rank the University 30" among the public AAU institutionsin
terms of the percentage of restricted research expenditures.
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Table 13:
I ndustry-Sponsored Research Expenditures

Table 13 shows the growth in industry-sponsored research expenditures for the public AAU
institutions from 1990 to 1997 and from 1995 to 1997. The institutions are arranged in
descending order based on their level of growth in dollars since 1995. Please note that a definition
of industry-sponsored research expenditures is provided in Section 1V: Definitions and Technical
Notes.

Over the past two years the University of Texas, University of Florida, and UC San Diego
have shown the largest gains in industry-sponsored research expenditures among the public
AAU ingtitutions.

The ingtitutions that lead the public AAU group in terms of industry-sponsored research are
Pennsylvania State University ($56.6 million), the University of Washington ($37.7 million),
and Ohio State University ($36.7 million).

The University of Missouri secured $12.6 million in industry-sponsored research
expenditures in 1997. Although there have been shifts among the campuses during the past
seven years, this amount is essentially equal to 1990 levels ($12.8 million).

30






SECTION I 1:
FEDERAL RESEARCH OBLIGATIONS

Tables 14 and 15 show the total federal research obligations for the public AAU ingtitutions. Both
tables are organized based on the federal agency that has promised the funding: USDA,
Department of Defense (DOD), Health and Human Services (HHS), Department of Energy
(DOE), NASA, NSF, Department of Education (ED), and Other agencies. Table 14 displays the
dollar amounts of obligations and Table 15 displays contribution of each agency to the
institution’ s total federal obligations. The federal obligations are for 1996, the most recent year
available. Please note that a definition of federal research obligationsis provided in Section IV:
Definitions and Technical Notes.

Table 14:
Federal Research Obligations by Agency

The following universities garnered the most in federal obligations among the public AAU
institutions in the federal agency categories noted below:

USDA: lowa State University $25.8 million
DOD: Pennsylvania State University $63.8 million
HHS: University of Washington $218.8 million
DOE: University of Washington $19.4 million
NASA: University of Arizona $21.7 million
NSF: University of Californiaat San Diego ~ $48.3 million
ED: University of Kansas $4.9 million
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Table 15:
Federal Research Obligations by Agency

Most of the public AAU ingtitutions (twenty of thirty-two) received the largest portion of their federa
research obligations from the Department of Health and Human Services.

The University of Missouri received the majority its federal obligations from the USDA (37%),
followed by HHS (36%), NSF (15%) and DOD (5%).

The University of Missouri secured $58.4 million in federal research obligationsin fiscal year 1996.
This would rank 28™ among the public AAU institutions.






SECTION I V:
DEFINITIONSAND TECHNICAL NOTES

The following definitions, provided by the National Science Foundation (NSF), are most relevant to the
tables in this report:

Federal research expenditures: when funds for research from the federal government are actually
spent they are then considered .expenditures.. For example, if the University received atwo-year,
two million dollar grant from NASA in FY 1993 and spent $1.5 million the first year and $0.5
million in the second year, the federal expenditures would be $1.5 million for FY 1993 and $0.5
million for FY 1994. The reporting of expenditures, in contrast to obligations, provides amore
accurate picture of an ingtitution.s research performance because it represents funds that have
been already spent as compared to funds that have been promised or are expected. Furthermore,
expenditure figures are less likely to show major shifts from year to year because funds received
for multi-year grants are only reported in the year that they are spent.

Federal research obligations: the amounts for research orders placed, contracts awarded, services
received, and similar transactions during a given period, regardless of when the funds were
appropriated and when future payment of money is required. For example, if the University were
awarded a two-year, two million dollar grant from NASA in FY 1993, the award amount would be
recorded as two million dollarsin obligations in FY 1993.

Industry-sponsored research expenditures: these are funds provided by profit making
organizations and expended by the University for research-related purposes. These amounts are
reported in the fiscal year that they are expended.

The National Science Foundation has historically reported research obligations and expenditures from a
number of different perspectives. In this report, specifically, academic Science & Engineering (S&E)
obligations and expenditures for Research & Development (R& D) are examined. Thus, funds received
from the federal government for Plant, Facilities & Equipment; Fellowships, Traineeships, and Training
Grants; General Support; and for other categories have been excluded. For brevity, " Science and
Engineering” and "Research and Development” have not been repeated in the text of this document.

Questions or Comments
Questions or comments should be directed to Mardy T. Eimers, Senior Analyst, 104 University Hall,
Office of Planning and Budget, University of Missouri System, (573) 882-3412, eimersm@umsystem.edu.
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