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public 2-year and private for-profit institutions.16 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.17 

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.18,19,20  

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).21 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.22 

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.23 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.24 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.25 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.26 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.27 

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 2009.29 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. 30,31



























17

vice-presidents and provosts of research universities during a Congressional hearing on the report115 and 
in a recent report by the Research Universities Futures Consortium, which noted that these requirements 
divert faculty time from research.116,117 

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.118 

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.119 Although aspects of spending in this category are sometimes viewed as un-
necessary, these services have been shown to positively inf luence first-year persistence and graduation rates 
at 4-year academic institutions that enroll a greater share of disadvantaged students.120 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 2009.121 
This rise in spending is due, in part, to the adoption of technology to enhance student learning and the 
growing cost of libraries.122 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.123  

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.124 The report suggests that increased Federal and 
accreditor-mandated reporting requirements have contributed to this trend.125 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.126 A 2009 survey by the APLU indicated 
that 63 percent of member (public) research universities planned to defer maintenance expenditures in 
the short-term.127 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.128 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.129
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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.130

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.131 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.132 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. 
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