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public 2-year and private for-profit institutions.'® Two-year colleges also educate a disproportionate number
of underrepresented minorities. For example, among the 81 percent of Hispanic students attending public
institutions in 2008, 49 percent attended public 2-year colleges while only 13 percent attended public
research universities.”’

Educating and Training the Nation’s Scientists and Engineers

Demand for higher education has grown as more fields require skilled workers, and employment and
compensation for college-educated workers have exceeded that of workers without college degrees.!819.20
Recent data indicate that the gap in employment and compensation is even greater when college educated
workers hold an S&E degree. The Bureau of Labor Statistics’ Current Population Survey data for 1983 to
2010 indicate that the unemployment rate for all individuals in S&E occupations ranged from 1.3 percent
to 4.3 percent, which contrasts favorably with unemployment rates for all U.S. workers (from 4.0 percent
to 9.6 percent) and all workers with a bachelor’s degree or higher (from 1.8 percent to 7.8 percent).?* More-
over, labor data show that workers with S&E degrees earn more than those with comparable-level degrees
in other fields, regardless of their occupations. For example, in 2012, half of workers in S&E occupations
earned $75,820 or more-more than double the median earnings ($33,840) of the total U.S. workforce.??

Workforce growth in S&E occupations has exceeded the rate of growth for the general workforce over
the last decade and this trend is projected to continue.?® The Bureau of Labor Statistics projects that S&E
occupations will grow by 20.6 percent between 2008 and 2018, while employment in all occupations is
projected to grow 10.1 percent over the same time period.? These projections involve only the demand
for strictly defined S&E occupations and do not include the wider range of jobs in which S&E degree
holders often use their training.? A recent report from the President’s Council of Advisors on Science and
Technology (PCAST), Engage to Excel: Producing One Million Additional College Graduates with Degrees
in Science, Technology, Engineering, and Mathematics, calls for one million additional STEM graduates

in the next decade.?® As the leading producers of the Nation’s scientists and engineers, public research
universities will be vital to this effort. In 2009, public research universities awarded 34 percent of all
baccalaureates and more than half of the doctoral degrees conferred by U.S. universities.?’

Public research universities provide research and education opportunities to the largest proportion of
students while maintaining lower tuition than their private counterparts. A review of enrollment data

and tuition and fees at the Nation’s top public and private research universities demonstrates the value of
public universities (Figures 3 and 4).28 Although the tuition prices at private non-profit institutions are
greater, they are discounted through institutional aid, grant aid, tuition waivers and athletic scholarships
awarded to students by the university. Tuition was discounted at a rate of 29 percent at private research
universities and 18 percent at public research universities in 2009.2° Tuition at private research universities
is discounted principally for students demonstrating financial need, though many elite private institutions
offer tuition-free education to students from families with incomes well above levels typically associated
with financial need. 303!








































vice-presidents and provosts of research universities during a Congressional hearing on the report'®s and
in a recent report by the Research Universities Futures Consortium, which noted that these requirements
divert faculty time from research.1617

Student Services

Public and private research universities continue to increase the share of spending on student services,
defined as non-instructional, student-related activities such as admissions, registrar services, career
counseling, recruitment, financial aid administration, student organizations, and intramural athletics.
Between 1999 and 2009, spending on student services increased by 19.4 percent at public research
universities and 35.3 percent at private research universities.'*®

In the article, American Higher Education in Transition, Ronald Ehrenberg notes that the annual growth
rates of student service expenditures are double the rates of instructional expenditures for every category
of academic institution.*® Although aspects of spending in this category are sometimes viewed as un-
necessary, these services have been shown to positively influence first-year persistence and graduation rates
at 4-year academic institutions that enroll a greater share of disadvantaged students.*?® Universities now
provide an increasing number of services to students to improve retention and graduation rates and to
allow students to transition successfully into the labor market. These services include assistance with job
searches, career counseling, resume writing, and clubs and organizations, among others.

Academic and Institutional Support

Academic support expenditures are used for activities that support instruction, research, and public
service, including libraries, museums and academic computing. Spending on academic support increased
by 11 percent per FTE student at public research universities during the period from 1999 to 2009.12
This rise in spending is due, in part, to the adoption of technology to enhance student learning and the
growing cost of libraries.’?> For example, academic networking infrastructure is rapidly expanding in
capability and coverage. In FY 2009, colleges and universities reported external network connections with
greater bandwidth, faster internal network distribution speeds, more connections to high-speed networks,
and greater on-campus wireless coverage.'?®

Institutional support is defined in the Delta Cost Project’s Trends in College Spending report as general
administrative services, executive management, legal and fiscal operations, public relations, and central
operations for physical operations. Institutional support at public research universities increased on a
per-student basis by 15 percent from 1999 to 2009. A potential reason for this growth is an increase in
non-faculty staff. A recent report by the American Association of University Professors indicated that
while student-to-faculty ratios have remained relatively stable, student-to-staff ratios changed from nine-
to-one to six-to-one at public institutions and from seven-to-one to four-to-one at private institutions-a
significant increase in the number of staff per student.*?* The report suggests that increased Federal and
accreditor-mandated reporting requirements have contributed to this trend.?® The increase in spending on
institutional support and on non-faculty staff also may be attributed, in part, to an increase in Federally-
funded research following the doubling of the National Institutes of Health budget during this same period.
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Operations and Maintenance

In the wake of the recession from December 2007 to June 2009 and declining per student state appropria-
tions, public research universities have deferred maintenance. Though spending on operations and
maintenance per FTE student increased by 20 percent during the period from 1999 to 2009, between
2008 and 2009 spending in this category declined by 5 percent.’?® A 2009 survey by the APLU indicated
that 63 percent of member (public) research universities planned to defer maintenance expenditures in

the short-term.!?” Among institutions with a state appropriation decrease of greater than or equal to 10
percent, the percentage planning to defer maintenance rose to 88 percent.'?® Deferred spending on mainte-
nance potentially could lead to greater spending in the long-term, lowering of an institution’s credit rating,
and higher interest rates on debt.!?®
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TECHNICAL NOTES

This report cites data from the Delta Cost Project’s Trends in College Spending report that defines public
research universities using the widely utilized 2005 Carnegie Classification of Institutions of Higher
Education and includes doctoral/research universities. Carnegie classifies research universities in three
ways: those with “very high” research activity, those with “high” research activity, and “doctoral/research”
universities that grant fewer doctorate degrees and do not conduct high levels of research. The 101 major
public research universities highlighted in Indicators 2012 and included in this companion in the section
on state appropriations correspond primarily with the Carnegie Classification of research universities with
very high research, with roughly a quarter of the universities classified as high research universities. The
group of 101 universities does not include the category of doctoral/research universities. Academic R&D
expenditures are concentrated in a relatively small number of institutions. In FY 2009, 711 institutions
reported spending at least $150,000 on S&E R&D. Of these, the top-spending 20 institutions accounted
for 30 percent of total academic R&D spending and the top 100 for 80 percent of this spending.t®

Readers should be aware that other reports cited in this companion might define public research
universities using varied criteria (e.g., 2010 Carnegie Classification). In instances where reports have
used classifications other than the 2005 Carnegie Classification we have included an endnote with
the definition used by that source.

RESOURCES

In preparation for this companion to Indicators 2012, the Board sought to create a bibliography of
pertinent books and articles on higher education and a resource with links to related Web sites and
periodic reports. Though not exhaustive, Annex 1 contains a bibliography of books, articles and reports
on funding for higher education.*® Annex 2 includes a list of higher education organizations that produce
annual or periodic reports and databases on a range of topics related to higher education.t®? This resource
includes the mission of the agencies, the topics of the reports, details on databases, and links to agency
Web sites. A review of existing data has shed light on limitations and gaps that the Board may address

in future editions of Indicators.

22



ENDNOTES

National Science Board. 2012. Research and Development, Innovation, and the Science and Engineering Workforce:
A Companion to Science and Engineering Indicators 2012, Arlington, VA: National Science Foundation (NSB-12-03).

Defined by the 2005 Carnegie Classification of Institutions of Higher Education as research universities with “very-high” and
“high” research activity and “doctoral/research universities.”

Private universities may receive a very small amount of state and local appropriations but public universities have traditionally
received a share of state and local appropriations as a principal source of revenue.

Major public research universities are defined as the 101 public research universities that were either among the top recipients
of academic R&D funding in the late 2000 decade or the leading recipients in their state.

National Research Council. 2012. Research Universities and the Future of America: Ten Breakthrough Actions Vital to Our
Nation’s Prosperity and Security. Committee on Research Universities, Board on Higher Education and Workforce Policy and
Global Affairs. Washington, DC: National Academies Press. Retrieved from: http://sites.nationalacademies.org/PGA/bhew/
researchuniversities/index.htm

The NRC study on research universities was supported, in part, by a grant from the National Science Foundation (Ol A-
1048372). Other sources of support include the Alfred P. Sloan Foundation, the John T. and Catherine D. MacArthur Foun-
dation, and the U.S. Department of Energy.

National Science Board. 2012. Science and Engineering Indicators (p. 2-16). Arlington, VA: National Science Foundation.

8 See endnote 4.

10
11
12

13

14

15

16

17

18

19
20
21
22
23
24
25

NCSES special tabulations using data from the National Center for Education Statistics Integrated Postsecondary Education
Data System.

National Science Board. 2012. Science and Engineering Indicators (p. 2-16). Arlington, VA: National Science Foundation.
Ibid.

Public research universities are defined here as the 2005 Carnegie Classification of Institutions of Higher Education “Very High”
or “High” research universities.

Calculations based on the “Bachelor Degrees” variable in the Delta Cost Project database. It is defined as “Total number of
awards conferred (baccalaureate or equivalent degree, as determined by the Secretary, U.S. Department of Education) that
normally require at least 4- but not more than 5-years of full-time equivalent college-level work.”

McPherson, P., Gobstein, H.J. and Shulenburger, D. 2010. Ensuring that Public Research Universities Remain Vital (p. 6).
Retrieved from: https://www.aplu.org/NetCommunity/Document.Doc?id=2819

Baum, S. and Payea, K. 2010. Trends in Student Aid: 2011. The College Board (p. 16, Figure 7). Retrieved from: http://trends.
collegeboard.org/downloads/Student_Aid_2011.pdf In AY 2009-10, 30 percent of Pell grant recipients attended public 4-year
institutions (research and non-research) and 13 percent private non-profit 4-year institutions, and 67 percent of the National
Science & Mathematics Access to Retain Talent Grant recipients attended public 4-year institutions although 25 percent at-
tended private non-profit institutions.

Desrochers, D.M. and Wellman, J.V. 2011. Trends in College Spending 1999-2009 (p. 11, Figure 2). Delta Cost Project on
Postsecondary Education Costs, Productivity, and Accountability. Retrieved from: http://www.deltacostproject.org/resources/
pdf/Trends2011_Final_090711.pdf

Aud, S., Fox, M.A. and Kewal-Ramani, A. 2010. Status and Trends in the Education of Racial and Ethnic Minorities (p. vi,
127). National Center for Education Statistics. Retrieved from: http://www.air.org/files/AIR-NCESracial_stats__trendsl.pdf

Carnevale, A.P., Smith, N., and Strohl, J. 2010. Help Wanted: Projections of Jobs and Education Requirements through 2018.
Georgetown University Center on Education and the Workforce. Retrieved from: http://www9.georgetown.edu/grad/gppi/
hpi/cew/pdfs/HelpWanted.FullReport.pdf

National Science Board. 2012. Science and Engineering Indicators (p. 3-12). Arlington, VA: National Science Foundation.
Ibid., (p. 3-5).

Ibid., (p. 3-29).

Ibid., (p. 3-32).

Ibid.

Ibid., (p. 3-12, Table 3-A, Appendix Table 3-1).

Ibid.

23


http://sites.nationalacademies.org/PGA/bhew/researchuniversities/index.htm
http://sites.nationalacademies.org/PGA/bhew/researchuniversities/index.htm
https://www.aplu.org/NetCommunity/Document.Doc?id=2819
http://trends.collegeboard.org/downloads/Student_Aid_2011.pdf
http://trends.collegeboard.org/downloads/Student_Aid_2011.pdf
http://www.deltacostproject.org/resources/pdf/Trends2011_Final_090711.pdf
http://www.deltacostproject.org/resources/pdf/Trends2011_Final_090711.pdf
http://www.air.org/files/AIR-NCESracial_stats__trends1.pdf
http://www9.georgetown.edu/grad/gppi/hpi/cew/pdfs/HelpWanted.FullReport.pdf
http://www9.georgetown.edu/grad/gppi/hpi/cew/pdfs/HelpWanted.FullReport.pdf

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45
46
47

48
49
50

Executive Office of the President. President’s Council of Advisors on Science and Technology. 2012. Engage to Excel: Pro-
ducing One Million Additional College Graduates with Degrees in Science, Technology, Engineering, and Mathematics (p. 2).
Retrieved from: http://www.whitehouse.gov/sites/default/files/microsites/ostp/pcast-engage-to-excel-final_feb.pdf

Calculations based on the “Doctor Degrees” variable in the Delta Cost Project database. It is defined as “The total number of
doctoral degrees conferred.”

Data provided by College Board’s “Big Future” search engine. Analysis included public and private research universities clas-
sified as very high research universities using 2005 Carnegie Classifications of Institutions of Higher Education. Each university
was manually searched and data were recorded by STPI. Data accessed on July 11, 2012. Retrieved from: https://bigfuture.
collegeboard.org/

Desrochers, D.M. and Wellman, J.V. 2011. Trends in College Spending 1999-2009 (p. 19). Delta Project on Postsecond-
ary Education Costs, Productivity, and Accountability. Retrieved from: http://www.deltacostproject.org/resources/pdf/
Trends2011_Final_090711.pdf

Baum, S. and Ma, J. 2010. Tuition Discounting: Institutional Aid Patterns at Public and Private Colleges and Universities.
College Board Advocacy and Policy Center. Retrieved from: http://www.collegeboard.com/prod_downloads/trends/tuition-
discounting-brief.pdf

Archibald, R.B. and Feldman, D.H. 2011. Why Does College Cost So Much? (p. 167). Oxford University Press.

Calhoun, Craig. 2011. “The Public Mission of the Research University” (Chapter 1, p. 28). Knowledge Matters: The Public
Mission of the Research University. New York. Columbia University Press.

Duderstadt, J.J. 2008. Aligning American Higher Education with a 21st-Century Public Agenda (p. 5). Retrieved from: http://
www.aplu.org/document.doc?id=1970

Rhoten, Diana R. and Powell, Walter W. 2011. “Public Research Universities: From Land Grant to Federal Grant to Patent
Grant Institutions” (Chapter 10, p. 319-320). Knowledge Matters: The Public Mission of the Research University. New York.
Columbia University Press.

Ibid.
National Science Board. 2012. Science and Engineering Indicators (p. 5-4). Arlington, VA: National Science Foundation.

National Science Board. 2012. Science and Engineering Indicators (p. 5-9). Arlington, VA: National Science Foundation. Data
on the public share of Federally-financed R&D expenditures is based on NCSES informal calculations using data from Web-
CASPAR. In 2009, public research universities performed 62 percent of all Federally-funded research.

STPI calculations based on data provided by the Association of University Technology Managers Statistics Access for Tech
Transfer 6.1 database.

New York Governor’s Office. September 27, 2011. Governor Cuomo Announces $4.4 Billion Investment by International Tech-
nology Group Led by Intel and IBM to Develop Next Generation Computer Chip Technology in New York. Press release. Albany,
NY. Retrieved from: http://www.governor.ny.gov/press/092711chiptechnologyinvestment

CBS News. May 3, 2012. Nanotech creating Rust Belt jobs for everyone. Albany, NY. Retrieved from: http://www.cbsnews.
com/8301-201_162-57427639/nanotech-creating-rust-belt-jobs-for-everyone

Ibid.

New York Governor’s Office. September 27, 2011. Governor Cuomo Announces $4.4 Billion Investment by International Tech-
nology Group Led by Intel and IBM to Develop Next Generation Computer Chip Technology in New York. Press release. Albany,
NY. Retrieved from: http://www.governor.ny.gov/press/092711chiptechnologyinvestment

TechAmerica Foundation. October 5, 2011. New York Remains 3rd largest Cyberstate by Tech Employment. Washington, DC.
Retrieved from: http://www.techamericafoundation.org/cyberstates2011-new-york

National Science Foundation fact sheet on I-Corps. Retrieved from: http://www.nsf.gov/news/newsmedia/i-corps/factsheet.
pdf
Ibid.

Wisconsin Alumni Research Foundation. Retrieved from: http://www.warf.org/

Kennedy, Michael, D. 2011. “Cultural Formations of the Public University: Globalization, Diversity, and the State at the
University of Michigan” (Chapter 15, p. 466). Knowledge Matters: The Public Mission of the Research University. New York.
Columbia University Press.

Ibid., (p. 467).
Ibid., (p. 471).
Ibid., (p. 471).

24


http://www.whitehouse.gov/sites/default/files/microsites/ostp/pcast-engage-to-excel-final_feb.pdf
https://bigfuture.collegeboard.org/
https://bigfuture.collegeboard.org/
http://www.deltacostproject.org/resources/pdf/Trends2011_Final_090711.pdf
http://www.deltacostproject.org/resources/pdf/Trends2011_Final_090711.pdf
http://www.deltacostproject.org/resources/pdf/Trends2011_Final_090711.pdf
http://www.collegeboard.com/prod_downloads/trends/tuition-discounting-brief.pdf
http://www.collegeboard.com/prod_downloads/trends/tuition-discounting-brief.pdf
http://www.aplu.org/document.doc?id=1970
http://www.aplu.org/document.doc?id=1970
http://www.governor.ny.gov/press/092711chiptechnologyinvestment
http://www.cbsnews.com/8301-201_162-57427639/nanotech-creating-rust-belt-jobs-for-everyone
http://www.cbsnews.com/8301-201_162-57427639/nanotech-creating-rust-belt-jobs-for-everyone
http://www.governor.ny.gov/press/092711chiptechnologyinvestment
http://www.techamericafoundation.org/cyberstates2011-new-york
http://www.nsf.gov/news/newsmedia/i-corps/factsheet.pdf
http://www.nsf.gov/news/newsmedia/i-corps/factsheet.pdf
http://www.warf.org/

51
52

53

54

55

56

57
58
59

60

61
62
63

64

65
66

67

68

69

70
71
72
73

74

75

76

Ibid., (p. 469).

American Association of Medical Colleges. February 15, 2012. Memorandum to M. Tavenner, DHHS, Centers for Medicare
& Medicaid Services. Retrieved from: https://www.aamc.org/download/273860/data/aamccommentletteronmedicaiddshunin

sureddefinition.pdf

The Cooperative State Research, Education and Extension Service, U.S. Department of Agriculture, University of Florida-
IFAS, North Carolina A&T State University, and National Association of State Universities and Land-Grant Colleges Web
pages. Retrieved from: http://wateroutreach.uwex.edu/education/documents/DirectoryNWQCoordinators.pdf

U.S. Department of Agriculture, Research, Education, and Economics, National Agricultural Statistics Service, Office
of Small Farms Coordination Small Farms Success Stories: USDA Small Farms and Beginning Farmers and Ranchers
Coordinators’ Collections, 2006 — 2008. Retrieved from: http://www.csrees.usda.gov/nea/ag_systems/pdfs/small_farm_
success_stories.pdf

Data are from annual surveys of the National Center for Education Statistics (NCES), supplemented with data from Illinois
State University’s Center for the Study of Education Policy.

These NCSES special tabulations exclude Pennsylvania State University and Rutgers University because data for total
revenues were unavailable.

All enrolled students, part- and full-time
National Science Board. 2012. Science and Engineering Indicators (p. 2-12). Arlington, VA: National Science Foundation.

2011-2012 California Governors’ Budget, May revision. Retrieved from: http://www.growinwatsonville.com/FullBudget
Summary-1.pdf

State Higher Education Executive Officers. 2012. State Higher Education Finance FY 2011 (p. 7). Retrieved from: http:/
www.sheeo.org/finance/shef/SHEF_FY11.pdf

Ibid.

Ibid., (p. 11).

Kane, T.J. and Orszag P.R. 2003. Funding Restrictions at Public Universities: Effects of Policy Implications (p. 14). Retrieved
from: http://www.brookings.edu/views/papers/orszag/20030910.pdf

Quinteros, J. 2012. The Great Cost Shift: How Higher Education Cuts Undermine the Future Middle Class (p. 18). Démos.
Retrieved from: http://www.demos.org/sites/default/files/publications/thegreatcostshift_0.pdf

Ibid.

Dadayan, L. 2012. Tax Revenues Surpass Previous Peak But Growth Softens Once Again (p. 1). The Nelson A. Rockefeller
Institute. Retrieved from: http://www.rockinst.org/pdf/government_finance/state_revenue_report/2012-04-19-SRR_87.pdf

Desrochers, D.M. and Wellman, J.V. 2011. Trends in College Spending 1999-2009 (p. 48). Delta Project on Postsecond-
ary Education Costs, Productivity, and Accountability. Retrieved from: http://www.deltacostproject.org/resources/pdf/
Trends2011_Final_090711.pdf

Board of Governors of the Federal Reserve System. June 2012. Changes in U.S. Family Finances from 2007 to 2010: Evidence
from the Survey of Consumer Finances. Federal Reserve Bulletin, 98 (2). Retrieved from: http://www.federalreserve.gov/pubs/
bulletin/2012/PDF/scf12.pdf

Appelbaum, B. June 11, 2012. Family Net Worth Drops to Level of Early ‘90s, Fed says. The New York Times. Retrieved
from: http://www.nytimes.com/2012/06/12/business/economy/family-net-worth-drops-to-level-of-early-90s-fed-says.html

Though specific data for public research universities are not available, the data for all 4-year publics may be instructive.
National Science Board. 2012. Science and Engineering Indicators (p. 8-60). Arlington, VA: National Science Foundation.
Ibid., (p. 8-62).

Jaschik, S. and Lederman, D. 2011. The 2011 Inside Higher Ed Survey of College and University Admission Directors (p. 7).
Retrieved from: http://www.insidehighered.com/sites/default/server_files/files/9-20finaladmissionsreport.pdf

Inside Higher Ed. May 25, 2012. Berkeley Chancellor Opposes Out-of-State Limit. Retrieved from: http://www.insidehighered.
com/quicktakes/2012/05/25/berkeley-chancellor-opposes-out-state-limit

Baum, S. and Payea, K. 2010. Trends in Student Aid: 2011 (p. 10, 20). The College Board. Retrieved from: http://trends.
collegeboard.org/downloads/Student_Aid_2011.pdf

National Science Board. 2012. Science and Engineering Indicators (p. 8-66). Arlington, VA: National Science Foundation.
Deflated values provided by NCSES.

25


https://www.aamc.org/download/273860/data/aamccommentletteronmedicaiddshuninsureddefinition.pdf
https://www.aamc.org/download/273860/data/aamccommentletteronmedicaiddshuninsureddefinition.pdf
http://wateroutreach.uwex.edu/education/documents/DirectoryNWQCoordinators.pdf
http://www.csrees.usda.gov/nea/ag_systems/pdfs/small_farm_success_stories.pdf
http://www.csrees.usda.gov/nea/ag_systems/pdfs/small_farm_success_stories.pdf
http://www.growinwatsonville.com/FullBudgetSummary-1.pdf
http://www.growinwatsonville.com/FullBudgetSummary-1.pdf
http://www.sheeo.org/finance/shef/SHEF_FY11.pdf
http://www.sheeo.org/finance/shef/SHEF_FY11.pdf
http://www.demos.org/sites/default/files/publications/thegreatcostshift_0.pdf
http://www.rockinst.org/pdf/government_finance/state_revenue_report/2012-04-19-SRR_87.pdf
http://www.deltacostproject.org/resources/pdf/Trends2011_Final_090711.pdf
http://www.deltacostproject.org/resources/pdf/Trends2011_Final_090711.pdf
http://www.federalreserve.gov/pubs/bulletin/2012/PDF/scf12.pdf
http://www.federalreserve.gov/pubs/bulletin/2012/PDF/scf12.pdf
http://www.nytimes.com/2012/06/12/business/economy/family-net-worth-drops-to-level-of-early-90s-fed-says.html
http://www.insidehighered.com/sites/default/server_files/files/9-20finaladmissionsreport.pdf
http://www.insidehighered.com/quicktakes/2012/05/25/berkeley-chancellor-opposes-out-state-limit
http://www.insidehighered.com/quicktakes/2012/05/25/berkeley-chancellor-opposes-out-state-limit
http://trends.collegeboard.org/downloads/Student_Aid_2011.pdf
http://trends.collegeboard.org/downloads/Student_Aid_2011.pdf

77

78

79

80

81
82
83
84

85

86

87

88
89
920
91
92

93

94

95

96

97

98

29

100
101

Brookings Institution State Grant Aid Study Group. 2012. Beyond Need and Merit: Strengthening State Grant Programs (p.
6). Brown Center on Education Policy at Brookings. Retrieved from: http://www.brookings.edu/~/media/research/files/
reports/2012/5/08%20grants%20chingos%20whitehurst/0508_state_grant_chingos_whitehurst.pdf

Baum, S. and Payea, K. 2010. Trends in Student Aid: 2011 (p. 10, 20). The College Board. Retrieved from: http://trends.
collegeboard.org/downloads/Student_Aid_2011.pdf

Baum, S. and Ma, J. 2010. Tuition Discounting: Institutional Aid Patterns at Public and Private Colleges and Universities (p. 1).
College Board Advocacy and Policy Center. Retrieved from: http://www.collegeboard.com/prod_downloads/trends/tuition-
discounting-brief.pdf

The College Board defines “flagship universities” in the following way: “Flagship institutions are the best-known institutions
in the state, were generally the first to be established, and are frequently the largest and most selective, as well as the most
research-intensive public universities.” A list of flagship universities can be found here (Appendix Table A2): http://advocacy.
collegeboard.org/sites/default/files/10b_1976_TuitionDiscountReport_Int WEB_100910.pdf

Ibid., (p. 5, 6).
Ibid.
Archibald, R.B. and Feldman, D.H. 2011. Why Does College Cost So Much? (p. 170). Oxford University Press.

Baum, S. and Payea, K. 2010. Trends in Student Aid: 2011 (p. 4, 20). The College Board. Retrieved from: http:/trends.
collegeboard.org/downloads/Student_Aid_2011.pdf

Ibid., (p. 9).

Board of Governors of the Federal Reserve System. June 2012. Changes in U.S. Family Finances from 2007 to 2010: Evidence
from the Survey of Consumer Finances (p. 70). Federal Reserve Bulletin, 98(2). Retrieved from: http://www.federalreserve.gov/
pubs/bulletin/2012/PDF/scf12.pdf

Baum, S. and Payea, K. 2010. Trends in Student Aid: 2011 (Figure 4 data). The College Board. Retrieved from: http://trends.
collegeboard.org/downloads/Student_Aid_2011.pdf

National Science Board. 2012. Science and Engineering Indicators (p. 5-7). Arlington, VVA: National Science Foundation.
Ibid., (p. 5-9).

Ibid., (Chapter 2 highlights).

Ibid., (Appendix Table 5-10).

Green, K.C., Jaschik, S. and Lederman, D. 2012. The 2012 Inside Higher Ed Survey of College and University Presidents (p. 6).
Retrieved from: http://www.insidehighered.com/news/survey/concerns-about-sports-backing-obama-survey-presidents

The data in this section were drawn from the Delta Cost Projects Trends in College Spending report for 1999-2009 unless
otherwise noted. Dollar figures are reported in constant 2009 dollars. The Delta Cost Project adjusts data from the annual
Integrated Post-Secondary Education System (IPEDS) surveys to allow for comparisons between public and private institu-
tions and trends over time.

Spending categories include instruction, research, student services, public service, academic support, institutional support,
and operations and maintenance. Spending increased for all public and private sectors in all areas with the following excep-
tions: at public 2-year institutions spending on instruction, public service, and academic support declined, spending on
research and public service declined at private master’s institutions, and in the private bachelor’s sector spending on public
service declined.

Archibald, R.B. and Feldman, D.H. 2011. Why Does College Cost So Much? New York: Oxford University Press.

Committee on Research Universities, Board on Higher Education and Workforce Policy and Global Affairs. 2012. Research
Universities and the Future of America: Ten Breakthrough Actions Vital to Our Nation’s Prosperity and Security (p. 12), National
Research Council of the National Academies.

Desrochers, D.M. and Wellman, J.V. 2011. Trends in College Spending 1999-2009 (p. 22). Delta Project on Postsecond-
ary Education Costs, Productivity, and Accountability. Retrieved from: http://www.deltacostproject.org/resources/pdf/
Trends2011_Final_090711.pdf

The Delta Cost Project includes departmental or non-sponsored research as part of instructional spending and notes that it is
a mission-related instructional cost in research institutions (p. 21).

Desrochers, D.M. and Wellman, J.V. 2011. Trends in College Spending 1999-2009 (p. 22-23). Delta Project on Postsecondary
Education Costs, Productivity, and Accountability. Retrieved from: http://www.deltacostproject.org/resources/pdf/Trends
2011_Final_090711.pdf

Ibid., (p. 26).
Ibid.

26


http://www.brookings.edu/~/media/research/files/reports/2012/5/08%20grants%20chingos%20whitehurst/0508_state_grant_chingos_whitehurst.pdf 
http://www.brookings.edu/~/media/research/files/reports/2012/5/08%20grants%20chingos%20whitehurst/0508_state_grant_chingos_whitehurst.pdf 
http://trends.collegeboard.org/downloads/Student_Aid_2011.pdf
http://trends.collegeboard.org/downloads/Student_Aid_2011.pdf
http://www.collegeboard.com/prod_downloads/trends/tuition-discounting-brief.pdf
http://www.collegeboard.com/prod_downloads/trends/tuition-discounting-brief.pdf
http://advocacy.collegeboard.org/sites/default/files/10b_1976_TuitionDiscountReport_Int_WEB_100910.pdf
http://advocacy.collegeboard.org/sites/default/files/10b_1976_TuitionDiscountReport_Int_WEB_100910.pdf
http://trends.collegeboard.org/downloads/Student_Aid_2011.pdf
http://trends.collegeboard.org/downloads/Student_Aid_2011.pdf
http://www.federalreserve.gov/pubs/bulletin/2012/PDF/scf12.pdf
http://www.federalreserve.gov/pubs/bulletin/2012/PDF/scf12.pdf
http://trends.collegeboard.org/downloads/Student_Aid_2011.pdf
http://trends.collegeboard.org/downloads/Student_Aid_2011.pdf
http://www.insidehighered.com/news/survey/concerns-about-sports-backing-obama-survey-presidents
http://www.deltacostproject.org/resources/pdf/Trends2011_Final_090711.pdf
http://www.deltacostproject.org/resources/pdf/Trends2011_Final_090711.pdf
http://www.deltacostproject.org/resources/pdf/Trends2011_Final_090711.pdf
http://www.deltacostproject.org/resources/pdf/Trends2011_Final_090711.pdf

102
103
104
105

106
107
108
109

110
111

112

113

114

115

116

117

118

119
120
121

122
123
124

125
126

127

128

Ibid., (p. 27).
Ibid.
Ibid.

National Science Board. 2012. Science and Engineering Indicators (p. 5-10, Appendix Table 5-2). Arlington, VVA: National
Science Foundation.

Ibid., (p. 5-4).
Ibid., (Appendix Table 5-2).
Including networking, high performance computers, research data systems, and workstations.

National Science Board. 2012. Science and Engineering Indicators (Appendix Table 5-2). Arlington, VA: National Science
Foundation.

Ehrenberg, Ronald G. 2012. American Higher Education in Transition. Journal of Economic Perspectives; 26(1). p. 206.

Council on Government Relations. March 2008. Finances of Research Universities (p. 10). Retrieved from: http://www.cogr.
edu/viewDoc.cfm?DoclD=151534

National Center for Science and Engineering Statistics Higher Education R&D Survey Retrieved from: https://webcaspar.nsf.

gov/Help/dataMapHelpDisplay.jsp?subHeader=DataSourceBySubject&type=DS&abbr=R DEXP&noHeader=1&JS=No

Committee on Research Universities, Board on Higher Education and Workforce Policy and Global Affairs. 2012. Research
Universities and the Future of America: Ten Breakthrough Actions Vital to Our Nation’s Prosperity and Security (p. 15). National
Research Council of the National Academies.

Ibid., (p. 7).

Committee on Science, Space, and Technology Subcommittee on Research and Science Education hearing. Retrieved from:
http://science.house.gov/hearing/subcommittee-research-and-science-educatoin-hearing-role-research-universities-securing

The Research Universities Futures Consortium. June 2012. The Current Health and Future Well-Being of the American
Research University. Retrieved from: http://www.researchuniversitiesfutures.org/RIM_Report_Research%20Future%275%20
Consortium%?20.pdf

Rockwell, Sara. 2009. The FDP Faculty Burden Survey. Research Management Review; 16(2). p. 29-44. Retrieved from:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2887040/ A report on faculty burden by the Federal Demonstration Part-
nership, an association of federal agencies, academic research institutions, and research policy organizations that work to
streamline the administration of federally sponsored research, found that on average, faculty spent over 42 percent of the time
allocated to their federally-sponsored research projects on administration activities related to those projects, instead of actual
research activities.

Desrochers, D.M. and Wellman, J.V. 2011. Trends in College Spending 1999-2009 (p. 22, 23). Delta Project on Post-
secondary Education Costs, Productivity, and Accountability. Retrieved from: http://www.deltacostproject.org/resources/pdf/
Trends2011_Final_090711.pdf

Ehrenberg, Ronald G. 2012. American Higher Education in Transition. Journal of Economic Perspectives; 26(1). p. 205.
Ehrenberg, Ronald G. and Webber, Douglas A. 2010. Student Services Expenditures Matter? Change; 42. p. 26-39.

Desrochers, D.M. and Wellman, J.V. 2011. Trends in College Spending 1999-2009 (p. 21, 22). Delta Cost Project on Post-
secondary Education Costs, Productivity, and Accountability. Retrieved from: http://www.deltacostproject.org/resources/pdf/
Trends2011_Final_090711.pdf

Ehrenberg, Ronald G. 2012. American Higher Education in Transition. Journal of Economic Perspectives; 26(1). p. 206.

National Science Board. 2012. Science and Engineering Indicators (p. 5-18). Arlington, VA: National Science Foundation.

Thornton, S. and Curtis, JW. 2012. A Very Slow Recovery: The Annual Report on the Economic Status of the Profession 2011-12
(p. 10). American Association of University Professors. Retrieved from: http://www.aaup.org/NR/rdonlyres/SC8E1EE3-
D041-40EE-A235-060B2E9BE1D1/0/zreport.pdf

Ibid., (p. 9).

Desrochers, D.M. and Wellman, J.V. 2011. Trends in College Spending 1999-2009 (p. 21, 22). Delta Cost Project on Post-
secondary Education Costs, Productivity, and Accountability. Retrieved from: http://www.deltacostproject.org/resources/pdf/
Trends2011_Final_090711.pdf

Keller, C.M. 2009. Coping Strategies of Public Universities During the Economic Recession of 2009 (p. 14). The Association of
Public and Land-Grant Universities. Retrieved from: http://www.aplu.org/document.doc?id=1998

Ibid., (p. 18).

27


http://www.cogr.edu/viewDoc.cfm?DocID=151534
http://www.cogr.edu/viewDoc.cfm?DocID=151534
https://webcaspar.nsf.gov/Help/dataMapHelpDisplay.jsp?subHeader=DataSourceBySubject&type=DS&abbr=RDEXP&noHeader=1&JS=No
https://webcaspar.nsf.gov/Help/dataMapHelpDisplay.jsp?subHeader=DataSourceBySubject&type=DS&abbr=RDEXP&noHeader=1&JS=No
http://science.house.gov/hearing/subcommittee-research-and-science-educatoin-hearing-role-research-universities-securing
http://www.researchuniversitiesfutures.org/RIM_Report_Research%20Future%27s%20Consortium%20.pdf
http://www.researchuniversitiesfutures.org/RIM_Report_Research%20Future%27s%20Consortium%20.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2887040/
http://www.deltacostproject.org/resources/pdf/Trends2011_Final_090711.pdf
http://www.deltacostproject.org/resources/pdf/Trends2011_Final_090711.pdf
http://www.deltacostproject.org/resources/pdf/Trends2011_Final_090711.pdf
http://www.deltacostproject.org/resources/pdf/Trends2011_Final_090711.pdf
http://www.aaup.org/NR/rdonlyres/5C8E1EE3-D041-40EE-A235-060B2E9BE1D1/0/zreport.pdf
http://www.aaup.org/NR/rdonlyres/5C8E1EE3-D041-40EE-A235-060B2E9BE1D1/0/zreport.pdf
http://www.deltacostproject.org/resources/pdf/Trends2011_Final_090711.pdf
http://www.deltacostproject.org/resources/pdf/Trends2011_Final_090711.pdf
http://www.aplu.org/document.doc?id=1998

129

130

131
132

Carlson, S. 2011. Business Officers Discuss Deferred Maintenance as a Financial Threat. The Chronicle of Higher
Education. Retrieved from: http://chronicle.com/blogs/buildings/business-officers-discuss-deferred-maintenance-as-a-
financial-threat/29900

National Science Board. 2012. Science and Engineering Indicators (p. 5-14, Figure 5-9). Arlington, VVA: National Science
Foundation.

The bibliography that accompanies this report (Annex 1) can be found on the NSB Web site: http://www.nsf.gov/nsb/

The list of higher education organizations (Annex 2) that accompanies this report can be found on the NSB Web site: http:/
www.nsf.gov/nsh/

28


http://chronicle.com/blogs/buildings/business-officers-discuss-deferred-maintenance-as-a-financial-threat/29900
http://chronicle.com/blogs/buildings/business-officers-discuss-deferred-maintenance-as-a-financial-threat/29900
http://www.nsf.gov/nsb/
http://www.nsf.gov/nsb/
http://www.nsf.gov/nsb/




0$AL >c,
N &

& 72
< @
Z vs

@ National Science Board @

K\ Est. 1950 %
o,, O
Np A

NSB-12-45



