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Prologue 

The role of the research university is multifaceted. Last year we engaged TEConomy Partners to provide an overview and 
assessment of these functions, taking into account ongoing trends and to highlight observations that could become 
recommendations for further study and action. Indiana is home to three major research institutions—Indiana University, 
Purdue University, and University of Notre Dame—and each plays a critical role conducting premier research, attracting 
signature talent, leveraging federal grant funding, and transacting licensing and technology transfer.  

This foundational study was published in 2017, and its findings were significant. They reminded us that not only are these 
institutions grounded and linked to our earliest days as a state, but also represent critical components within our economic 
ecosystem to produce talent, anchor our communities, and participate in innovation for the future prosperity of our state, 
and indeed, our country. Their annual research expenditures total almost $1.3 billion and they operate eight research parks 
across our state. In describing the size and sources of R&D funding, the report found that federal sources represented just 
41 percent of the total annual research expenditures for Indiana’s universities, compared to 55 percent on average for all 
U.S. universities. Given the size of the differential, BioCrossroads asked TEConomy Partners to take a closer look at all R&D 
funding, to identify areas where the numbers have explainable discrepancies or are otherwise misleading, to raise 
observations relating to the type and sources of R&D funding and how these contribute to funding successes, to understand 
how strategic investments made by the institutions themselves affect federal funding percentages, to compare Indiana 
institutions with not just an overall U.S. average but also with the country’s top-quartile universities and other peer 
institutions, and finally, to make recommendations for improvements.  

R&D funding is both a measure of performance and a driver of innovation. Research universities are ranked based on the 
level of federal funding received on an annual basis, and there is a measure of prestige gained from receiving such funding. 
And, while federal funding represents a significant portion of all R&D budgets, funding also comes from business, state, and 
local governments; philanthropic sources; and other external sources as well as institutional support provided by the 
research university itself. Indiana’s research institutions are successful at attracting funding from a wide variety of sources 
and are all performing in the top quartile of research funding for all universities. The report found that IU’s total R&D 
spending, federal funding, corporate-sponsored research, and nonprofit support was higher in total dollars than the 
average of all top-quartile U.S. institutions and the average of all U.S. universities with medical schools. Likewise, Purdue 
out-performed the average of all top-quartile institutions and the average of all land-grant institutions on all sources of 
funding, both in total and by source—federal, business, state/local, nonprofit, and institutions—and nearly beat the 
performance for “other external” funding. Meanwhile, the University of Notre Dame has traditionally been a teaching-
focused institution, but, over the past 15 years, has undertaken a deliberate strategy to become a top-tier research 
institution. Today, Notre Dame outperforms the average of all private research universities for nearly every funding source 
and, for 2016, gained twice the amount of R&D funding than the average private university.  

A significant difference for each of the Indiana institutions is the percentage of funding that comes from the institutions 
themselves. While the average of internal funding for all universities across the U.S. is 28 percent, the rate for the combined 
Indiana research universities is 36 percent. The percentage of R&D funding supported by philanthropic dollars is also higher 
for the combined Indiana universities than found nationally. It is therefore less surprising that, since internal and 
philanthropic sources provide a higher percentage of all R&D funding than is found nationally, the other sources of funding 
must necessarily account for a lower percentage. Some of these differences can be attributed to the unique makeup of 
Indiana’s research institutions with one medical school, one land-grant university, and one private university as the sum of 
our major research universities. Land-grant universities, for instance, come with a requirement for matching funds from 
state and local funding sources, and nationally, the average of federal funding as a percentage of all R&D funding for land-



 
 

grant universities is 47 percent. In addition, Purdue is executing a deliberate strategy to diversify its funding and to become 
less reliant on federal dollars as a percentage of total R&D funding. 

Understanding these differences, and the particular strategies employed by each of our universities to invest in its own 
research, the report does conclude there are approaches that can be employed, coupled with the continuation of existing 
strategies, to increase both federal and other sources for R&D funding. These recommendations include building on 
university strengths and core competencies to link to national priorities, using data analytics to identify research frontiers 
and funders, focusing on cluster hires and star faculty recruitments, supporting early-career faculty, removing barriers to 
high-functioning R&D and commercialization structure, and applying practices from area disciplines that outperform 
national norms. Indiana is in a unique position of strength. It is home to three major research institutions with missions to 
improve human health, food security, and service. Overall, each of these universities increased the size of its annual R&D 
portfolio by $120 million or more over the last decade—a level of combined growth that is outpacing the U.S. Each of our 
research universities also operates on a world stage, each within the top 150 best global institutions, boasting alumni and 
faculty who have achieved preeminent recognition, including members of the National Academy of Sciences, World Food 
Prize recipients, and Nobel Prize laureates. Their continued focus on research—the ultimate driver of innovation—will be 
the major ingredient and contribution to the growth of our economy and the improvement of our quality of life. 

This is an important and timely report. And certainly, it is appropriate here to thank those whose efforts have made it 
possible: the Lilly Endowment, through a generous grant to the CICP Foundation on behalf of BioCrossroads, that provided 
the essential funding; the many members of the life sciences community who contributed information and participated in 
interviews; my colleague Nora Doherty, who led this important project for BioCrossroads; and our consultants at TEConomy 
Partners, who know both Indiana and the life sciences sector well, and have drawn on their substantial expertise to provide 
a helpful, clarifying, and compelling study.  

Sincerely,   

 
 
 
 
 

David L. Johnson 
President and CEO, BioCrossroads 
October 2018 
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Executive Summary 

A. The Fundamental Importance of Academic Research to U.S. Competitiveness 
In today’s knowledge-driven innovation economy, it is hard to overstate the importance of research as a driver of economic 
competitiveness and societal progress. Research increases the stock of human knowledge upon which economic and social 
progress depends; and research, and its twin “innovation,” are acknowledged to be the foundation upon which current and 
future U.S. competitiveness depends. Both basic and applied research contribute to steady and punctuated progress in 
realizing solutions to challenges, and to realizing opportunities for improving society, individual welfare, economic 
performance, governmental efficiencies, and other public and 
private “goods.” 

As noted in a recent report for BioCrossroads1: “the U.S. and 
individual state economies are not the sole result of private-sector 
investment – rather they are the result of the operation of a long-
standing and symbiotic ecosystem of public and private, academic, 
institutional and industrial R&D performers interacting with each 
other and progressively leveraging knowledge built by others.”    

A key driver of U.S. success in research is the foundation provided 
by the nation’s world-class research universities. Performing basic 
through applied research, and educating the next generation of 
researchers and scientists, universities are the jewel in the crown of U.S. competitiveness. As the previously cited 
BioCrossroads report2 notes, “although the U.S. is home to only 4.3% of the world’s population, 43% of the world’s top 100 
universities are located in the U.S.”    

B. Indiana’s Research Universities 
Indiana is found to be well-served by its prestigious and high-performing research universities, including Indiana University, 
Purdue University, and the University of Notre Dame. Each of Indiana’s three research universities ranks among the top 150 
(the top quintile) in world university rankings, and more than 20 Nobel Prize winners have been associated with them. 
TEConomy Partners’ (TEConomy’s) previous analysis3 found Indiana to be highly productive in terms of academic research 
output (as measured by publications) and possessing a diverse range of research specializations across both basic and 
applied research domains. With combined enrollment of over 132,000 students and research expenditures topping $1.3 
billion, research university operations comprise a major enterprise within the state of Indiana. 

C. Extramural Funding of Indiana’s University Research 
Extramural funding is the lifeblood of research universities. Few institutions have endowments or other assets of sufficient 
size to give them complete freedom to solely fund their research enterprise with internal dollars. Rather, universities 
depend on the competitiveness of their individual faculty, and increasingly faculty teams, to win external grants and other 
funding awards that support their research, their graduate students, and, ideally, provide indirect cost reimbursements or 
equivalent funding to support infrastructure and overhead costs. 

Achieving high performance in attracting and growing extramural research funding can be seen to be critically important in 
sustaining a competitive research position and the associated economic and societal benefits that derive from that position. 

                                                                 
1 Simon Tripp, Ryan Helwig, and Dylan Yetter, The Importance of Research Universities: With Examples of their Functional Role and Impacts Within the 
State of Indiana, prepared by TEConomy Partners, LLC, for BioCrossroads and supported by a grant from the Lilly Endowment Inc., 2017, page 7. 
2 The Importance of Research Universities, page ES-1. 
3 The Importance of Research Universities, page 9. 

What should be absolutely clear is that without 
sustained commitment to research, including the 
full spectrum of basic and applied/translational 
research inquiry, it is evident that the fuel tank for 
the U.S. knowledge economy would slowly be 
drained. In a 21st Century economy driven by 
innovation, it is the case that R&D and intellectual 
capacity effectively power the economy, just as oil 
and coal powered the economy that came before. 

The Importance of Research Universities. 2017. 



ii 
 

In examining Indiana’s research funding position, it was observed in 
The Importance of Research Universities study that, collectively, the 
three Indiana research universities combined to produce a funding 
profile that differed from the nationwide norm—primarily in terms 
of federal funding being lower than anticipated and institutional 
self-funding of research higher than anticipated given nationwide 
normative levels. The 2017 report noted as follows: 

In 2015, federal research funding as a share of all 
R&D funding sources at Indiana’s research 
universities comprised 41 percent of total university 
research, compared with the national average of 
55 percent, and Indiana’s institutions are relying 
more on institutional funding as a source for R&D 
activities. Other sources of funding are generally in 
line with national average shares.4 

The rather large comparative difference between the 55% national figure and the 41% Indiana figure served to raise the 
question of whether Indiana may be “leaving money on the table” and whether the institutions could have an opportunity 
to significantly increase their federal funding. With federal funding representing an effective inflow of financial resources 
from outside of the state, achieving an increase in federal funding volume would certainly bring positive economic benefits 
for Indiana.  

The observation that Indiana’s research universities collectively demonstrate a potentially atypical funding profile was 
deemed by the sponsors of The Importance of Research Universities project to be worthy of further investigation. 
BioCrossroads tasked TEConomy with performing quantitative analytics and qualitative interview-based inquiries to 
determine if the funding profile of the institutions in Indiana may be indicative of an opportunity to be pursued, issues to be 
addressed, or perhaps just a quirk in the way Indiana’s research universities report their data to the National Science 
Foundation or NSF (which published the data upon which the observation was made). The report herein is the result of this 
further inquiry. 

D. Diagnosing the Situation—Questions and Answers Regarding Research Funding at 
Indiana’s Research Universities 
For this Executive Summary, findings are presented in a “Questions and Answers” (Q&A) format. The full body of the report, 
and the technical appendix, provide in-depth analytics focusing on relative performance of the universities in attracting 
external funding, comparison to individual peer benchmarks, and a discussion of the strategic approach being taken to 
research funding by each of the universities. The Executive Summary provides a basic overview of answers to central 
research questions pursued in the study. 

Question 1: Is the observation in the Importance of Research Universities report correct—i.e., that Indiana’s research 
universities are atypical in their overall research funding profile? 

Answer: The analysis of 2015 data from the NSF Higher Education Research and Development Survey (HERD) dataset was 
correct. As a collective group, Indiana’s three research universities demonstrate a lower-than-average total proportion of 
research expenditures derived from federal sources, and an above-average proportion of research activity financed with 
internal university funds. Additional analysis of 2016 data now available through the NSF shows a similar situation. For 
2016, the average national share of research expenditures derived from federal dollars stood at 54%, whereas in Indiana it 
was 41% (a difference of 13 percentage points)—with the individual Indiana research universities ranging between 38% and 

                                                                 
4 The Importance of Research Universities, page 93. 

Sources of Higher Education Research Funding 

The National Science Foundation’s Higher Education 
Research and Development (HERD) Survey captures 
data related to six broad funding sources: 

Extramural Funding Sources 
 U.S. Federal Government  
 State and Local Government 
 Business 
 Nonprofit Organizations 
 All Other External Sources 

Intramural Funding 

 Institutional Funds (endowment or other 
generated funds) 
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43% on this metric. The finding for Indiana’s research university expenditures being above average in terms of self-funding 
with institutional dollars also held true for 2016, with the national average being 25%, the combined Indiana universities 
averaging 37%, and the individual research universities in Indiana ranging from a 32% to 42%. 

In absolute dollar terms, it should be noted that, in each case, the three Indiana research universities are comparatively 
high performers in the overall universe of 640 U.S. research universities. Both IU and Purdue also outperform the top 
quintile as well as their key comparator averages (universities with medical schools for IU and land-grant institutions5 for 
Purdue). Notre Dame has been growing its research programs and is already outperforming private universities’ averages in 
total dollars, federal funding, nonprofit, other external funding, and institutional funding. This is clearly shown in Table ES-1 
and Figure ES-1. 

Table ES-1: Matrix of Indiana Major Research Universities by Funding Type Where Amount Exceeds National Average $ Amount (N) 
and Top-Quartile Average $ Amount (T) 

Research University Total Federal 
Government Business State/Local 

Government Nonprofit All Other 
External Institutional 

Indiana University, 
Bloomington/Indianapolis N-T N-T N-T  N-T  N-T 

Purdue University, 
West Lafayette N-T N-T N-T N-T N-T N N-T 

University of Notre Dame N N   N N N 

Source: TEConomy analysis of NSF 2016 HERD Survey data. 

Question 2: What is leading to the high levels of institutional research within Indiana’s research universities? 

Answer: Institutional investments are necessary to develop and maintain a high-functioning and competitive research 
enterprise within universities; these include investments in institutionally financed research, cost sharing (i.e., matching 
funds), and foregone (or unrecovered) indirect costs. Nationally, across all U.S. higher educational research, institutional 
(internal) research funding has seen a steady increase as a share of total R&D, increasing from 19% in 2010 to 25% in 2016, 
with nearly all of this increase coming from direct institutional spending on research capacity.  

Indiana’s research universities have made and continue to make similar strategic investments to enhance their research 
functions and to position them for successfully winning additional external funding awards in strategic areas. These 
investments constitute an even larger share of total R&D for Indiana’s research universities and are reflected in the higher 
shares of institutional funding observed in this assessment, ranging from 31.5% at Purdue to 42.1% at IU, with, on average, 
two-thirds of these resources consisting of direct research expenditures. These higher levels of institutional investments 
allow for increased flexibility in pursuing new research directions and constitute investments in future capacity and 
capabilities—with the goal across all three research universities to leverage these internal investments for increasing levels 
of external support. 

Yet, this level of institutional investment is not simply a reaction to a changing research climate or a short-term 
replacement for other sources of funding. Indiana’s research universities have long stood out in their above-trend 
institutional expenditure profile. Examining expenditure data over the last two-plus decades shows that, in the mid-1990s, 
Indiana’s research universities’ total funding trend begins to increase more rapidly and separate from national trends due 
to a more robust and increasing level of institutional support. While this support profile is different from national norms, it 
is a 20-year trend versus a more recent occurrence for the Indiana major research universities. 

  

                                                                 
5 The Morrill Acts of 1862, 1890, and 1994 established three types of land-grant institutions: 1862 Land-Grant Institutions providing higher education in 
agricultural and technical disciplines; 1890 Land-Grant Institutions for historically black colleges and universities (HBCUs); and 1994 Land-Grant Institutions 
for Native American tribal colleges. In this assessment, the terms “land-grant institution(s)” and “land-grant university(ies)” refer to the 1862 institutions 
and universities. 
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Figure ES-1: Funding Profile of Indiana’s Major Research Universities, 2016 
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Question 3: Other than showing a higher propensity to self-fund research, is the funding profile significantly different for 
the Indiana institutions if institutional funding is taken out of the equation? In other words, looking solely at extramural 
funding, are Indiana’s research universities atypical? 

Answer: IU and Purdue exceed the average of all top-quartile universities, universities with medical schools, and land-grant 
universities in total dollars of external research funding. Notre Dame exceeds the average of all private universities in total 
dollars of external research funding. Nationally, the average share of external university research expenditures derived 
from federal government funding sources stood at 72% in 2016. At the combined Indiana research universities, federal 
funds supported 64% of all research expenditures funded with extramural dollars. The difference between the national and 
Indiana figures is 8 percentage points, reducing the difference observed under Question 1. Thus, looking solely at 
extramural funding lowers the magnitude difference between Indiana’s combined research institutions and the national 
average, but does not eliminate it. However, unlike the findings for the overall research expenditures profile (using both 
external and internal research funding dollars) where all three of the Indiana research universities were substantially below 
the national normative level, the picture shifts when focusing solely on extramural funding. Indiana University, with 74% of 
extramurally funded research funded by federal dollars, is in line with the national normative level, whereas the figures for 
Purdue (55%) and Notre Dame (69%) are still below this national average. This is in part a reflection of above-average 
support from state/local and business funding on behalf of Purdue and above-average support from nonprofit sources for 
Notre Dame.  

Question 4: Are Indiana’s research universities generally the same in their research funding structures? 

Answer: No, there are significant differences between the three institutions, as intimated in the finding for Indiana 
University noted above. Purdue University’s share of state and local funding for research is more than double the national 
average, and business funding of Purdue research exceeds the national average also. Notre Dame receives more than twice 
the national share in funding from “other external sources” comprising predominantly direct gifts from individuals to 
support research. All three of Indiana’s research universities receive a higher-than-average share of their research funds 
from nonprofit funding sources. 

Question 5: Are Indiana’s research universities keeping pace with national growth in overall research funding? 

Answer: Indiana’s research universities combined have achieved a growth rate that marginally exceeds the national 
average growth rate in research expenditures. This holds true for total R&D expenditures, total externally funded R&D 
expenditures, and federally funded expenditures. It is observable in the data that the research universities in Indiana have, 
since 1995, been generally increasing their self-funding of research and also managing to increase federal and other 
external funding sources at an above-average growth rate. By looking across more than 20 years of data, it can be seen that 
strong levels of internal funding support for research by the universities represents a long-term commitment—not just a 
recent blip in the data. Put another way, the comparatively strong commitment of institutional funding resources for 
research represents a positive strategic commitment by these universities to sustain and invest in research activity (rather 
than, say, a periodic injection of institutional funds to bridge short-term gaps in external funding resources). 

Question 6: Do the findings change when moving from the full national dataset comparison to subsets of the data 
containing peer benchmark institutions? 

Answer: Absolutely. While each of the three institutions is a “research university,” they have unique characteristics that 
bring them into competition with alternative peer groups. There are 640 research universities in the United States. Both 
Indiana University and Purdue University are in a subset comprising 393 public institutions. Indiana University stands in a 
peer group of 157 universities that have a medical school—advantageous for accessing the large-scale biomedical research 
funds available through the National Institutes of Health (NIH) especially in translational and clinical research arenas. 
Purdue University is one of 53 institutions that are designated 1862 Land-Grant Institutions—major universities with strong 
traditions in agricultural sciences and engineering disciplines. Notre Dame is a private university, one of 247 such 
universities in the United States. The universities each have different peer groups and institutions which they look toward 
as direct competitors; but, as relatively large institutions with diverse research portfolios, there is overlap also. 
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Question 7: Purdue University and Notre Dame University are the two Indiana research universities that experience a 
lower-than-normative level of federal funding in their externally funded research portfolio. Is there a ready explanation 
for their comparative performance in this regard?  

Answer: As noted, Purdue is an 1862 Land-Grant University, one of 53 such institutions nationwide. The land-grant 
designation provides Purdue with access to dedicated United States Department of Agriculture (USDA) federal “formula” 
funds that come with a requirement for matching funds from state and local (predominantly county) funding sources. This 
has the effect of boosting Purdue’s percent of state and local funding to a level that is atypical versus the total research 
university universe of 640 institutions. It is also notable, that among its land-grant peers, Purdue is a high performer in 
overall research, with total research expenditures exceeding the land-grant universities’ average by more than $250 million. 
While Purdue’s federal research funding percentage, standing at 37.8% of its research expenditures, is somewhat low in 
comparison to three out of four institutional peer benchmarks assessed (Iowa State 38.2%, North Carolina State 41.3%, 
University of Illinois 53.6%), only the University of Illinois received more federal funding. Purdue’s 37.8% figure is also low in 
comparison to all public research universities (50.8%), universities without a medical school (48.9%), and 1862 Land-Grant 
Universities (47.4%). That said, Purdue is the largest of the Indiana institutions in terms of total research expenditures in 
2016. Among the top quartile of research universities, Purdue exceeds the top-quartile expenditure average by nearly $200 
million and the total public university average by five times. Purdue has instituted a purposeful strategy to increase all 
sources of research funding (especially business) and, in so doing, has reduced the percentage of federal funding on all 
research funding, while maintaining federal funding levels above those found at top-quartile institutions and nearly all peer 
institutions.  

The University of Notre Dame is a special case. Traditionally a teaching-focused institution, Notre Dame has been managing 
a deliberately planned transition to become a top-tier research university. The impact of this strategy is showing up in the 
growth in overall research funding, including external funding. The average research university in the United States has 
research expenditures of $112.2 million in 2016, and Notre Dame now stands at close to double that with $202.2 million in 
2016 research expenditures. Notre Dame is now in the elite group of top-quartile research expenditure institutions. 
Achieving this level of performance has required significant investment of internal university funds to support the 
development of faculty, infrastructure, and supporting resources that allow the university to compete successfully for 
external research funds. The investment of the university’s own resources in building research stature is paying off in terms 
of Notre Dame’s growing research portfolio and structure—and is partly explanatory for the higher-than-average 
institutional funding profile within Indiana.  

Question 8: Indiana University was around the national average for federal funding when just looking at extramural 
research expenditures. When considering total research expenditures, how does IU compare with benchmarks? 

Answer: Because IU self-funds significant research (42.1% of its 2016 total research expenditures), it (like Purdue and Notre 
Dame above) generally has a federal percentage of its research expenditures that is relatively low. Benchmarked against 
other research universities with medical schools shows IU performing very well in terms of total research volume ($566.6 
million versus $408 million in top-quartile institutions and $319 million in medical schools), but the federally funded 
component is comparatively low. Compared with its specific benchmark set, IU, while exceeding each of its peer 
institutions, except for the University of Colorado, in total R&D expenditures, shows a lower share (42.7%) of its research 
expenditures being federal dollars, versus the University of Iowa (50.2%), University of Maryland Baltimore (52.3%), 
University of Alabama Birmingham (54.8%), and University of Colorado (74.8%). Similarly, its federal funding percentage is 
lower than the average for top-quartile research universities (where IU sits) at 54.2% and among universities with a medical 
school (56.2%). This latter point is also important with regard to overall funding. The medical school at IU accounts for 
54.1% of all research at IU compared with the 49.4% average among all universities with a medical school. Thus, as a key 
component of medical school funding, IU is comparatively low in federal funding.  
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Question 9: Does anything else stand-out as “atypical” in terms of the funded research profile of Indiana’s research 
universities? 

Answer: When looking across three types of categorized R&D (“basic,” “applied,” and “development”), Indiana’s research 
universities skew more toward basic research than is typically seen in benchmarks and the peer institution subsets. This 
finding holds true for total R&D expenditures and for federally funded R&D expenditures. Indiana University’s basic 
research is 75% of its total R&D portfolio and 75% of its federally funded portfolio, while for Purdue these figures are 74% 
and 80%, and at Notre Dame 96% and 94%. The average for top-quartile research universities in the United States sees 
basic research comprising 63% of all R&D expenditures and 65% of federal—and these respective percentages are similar 
for other subsets (public universities, private universities, universities with a medical school, universities without a medical 
school, and 1862 Land-Grant Universities). It may be that Indiana’s research universities are effectively missing out on 
participation in significant federal funding focused on applied and development-oriented research questions. 

Question 10: Based on current faculty research productivity levels (measured as dollars of research funding per principal 
investigator), does potential capacity exist for increasing research performance (when examined against national 
research university and top-quartile research university research productivity averages)? 

Answer: Total research funding per principal investigator (PI) at Indiana University and Purdue University is moderately 
lower than the national average for research universities and for the top quartile of research universities. Notre Dame’s 
productivity exceeds the national and top-quartile averages. In terms of moving to an average level, were Indiana University 
to perform research at the national average dollars per PI level, this would increase the university total research funding by 
$106.4 million. At the top-quartile average, Indiana University would see an increase of $179 million. The differential is 
smaller at Purdue, with an increase to national average levels bringing $23 million in additional funding, and an increase to 
top-quartile levels an additional $91 million.  

It should be noted that these data are averages built upon all reported PIs and all reported research funding—the discipline 
and size of external funding sources play an important role in determining the capacity for increasing research 
performance. For example, using data provided by the Indiana University School of Medicine (IUSM) regarding its number 
of PIs, the productivity value for IUSM PIs reaches $958,000 in medical school research funding per PI (compared with the 
IU PI average of $367,000). These calculations also lead to a value of $213,000 for research PIs outside of the IUSM and 
medical school research funding. 
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E. Institutional Summary of Evaluated Statistics 
Data are presented and analyzed herein across funding type, research classification, federal funding agencies, and academic 
disciplinary groupings—providing comparison to national averages, subsets of university classifications, and selected peer 
institutions. The reader is directed to each report section for further understanding of areas where each university stands-
out as different or similar. Brief summary tables for each of the Indiana research universities are provided below: 

INDIANA UNIVERSITY (Bloomington/Indianapolis) 
Total Research Expenditures (2016) $566.6 million 
Comparative Position among U.S. Research Universities Top quartile, with expenditures above the average for top quartile 
Federally Funded Research Expenditures (2016) $241.8 million, representing 42.7% of total research expenditures 

Expenditures by Research Funding Category ($M) 

Research University Total Federal Business State/Local Nonprofit Other 
External Institutional 

Indiana University, Bloomington/Indianapolis $566.6 $241.8 
42.7% 

$25.0 
4.4% 

$4.1 
0.7% 

$54.4 
9.6% 

$2.8 
0.5% 

$238.5 
42.1% 

Top-Quartile University R&D Avg. (n=160) $408.4 $221.3 
54.2% 

$24.2 
5.9% 

$22.0 
5.4% 

$26.8 
6.6% 

$13.1 
3.2% 

$101.0 
24.7% 

Universities with a Medical School Average (n=157) $318.7 $179.2 
56.2% 

$17.7 
5.6% 

$12.4 
3.9% 

$22.6 
7.1% 

$10.1 
3.2% 

$76.7 
24.1% 

Expenditures by Research Type 

Research University Basic Applied Development 
Indiana University, Bloomington/Indianapolis 75% 20% 5% 
Top-Quartile University R&D Average (n=160) 63% 27% 9% 
Universities with a Medical School Average (n=157) 62% 28% 10% 

Federally Funded Research Expenditures by Federal Agency ($M) 

Research University 
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Indiana University, Bloomington/Indianapolis $0.4 
0.2% 

$15.5 
6.4% 

$8.2 
3.4% 

$170.8 
70.6% 

$1.7 
0.7% 

$35.3 
14.6% 

$9.9 
4.1% 

Top-Quartile U.S. Higher Ed R&D Institutions (160) $6.5 
2.9% 

$30.2 
13.6% 

$10.0 
4.5% 

$121.4 
54.9% 

$8.4 
3.8% 

$28.0 
12.7% 

$16.8 
7.6% 

U.S. Public Universities (393) $2.8 
4.6% 

$7.7 
12.6% 

$3.2 
5.3% 

$29.5 
48.4% 

$2.4 
3.9% 

$8.9 
14.6% 

$6.4 
10.5% 

U.S. Universities with Medical School (157) $3.4 
1.9% 

$21.0 
11.7% 

$6.5 
3.6% 

$115.4 
64.3% 

$4.8 
2.7% 

$17.4 
9.7% 

$10.9 
6.1% 
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PURDUE UNIVERSITY 
Total Research Expenditures (2016) $606.3 million 
Comparative Position among U.S. Research Universities Top quartile, with expenditures above the average for top quartile 
Federally Funded Research Expenditures (2016) $229.1 million, representing 37.8% of total research expenditures 

Expenditures by Research Funding Category ($M) 

Research University Total Federal Business State/Local Nonprofit Other 
External Institutional 

Purdue University $606.3 $229.1 
37.8% 

$47.8 
7.9% 

$85.6 
14.1% 

$44.0 
7.3% 

$8.7 
1.4% 

$191.1 
31.5% 

Top-Quartile University R&D Avg. (n=160) $408.4 $221.3 
54.2% 

$24.2 
5.9% 

$22.0 
5.4% 

$26.8 
6.6% 

$13.1 
3.2% 

$101.0 
24.7% 

U.S. 1862 Land-Grant Universities (n=53) $348.7 $165.4 
47.4% 

$17.9 
5.1% 

$39.1 
11.2% 

$16.3 
4.7% 

$10.3 
2.9% 

$99.7 
28.6% 

Expenditures by Research Type 

Research University Basic Applied Development 
Purdue University 74% 25% 1% 
Top-Quartile University R&D Average (n=160) 63% 27% 9% 
U.S. 1862 Land-Grant Universities (n=53) 63% 29% 7% 

Federally Funded Research Expenditures by Federal Agency ($M) 

Research University 
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Purdue University $30.7 
13.4% 

$34.5 
15.0% 

$21.9 
9.6% 

$42.1 
18.4% 

$6.9 
3.0% 

$65.2 
28.5% 

$27.7 
12.1% 

Top-Quartile U.S. Higher Ed R&D Institutions (160) $6.5 
2.9% 

$30.2 
13.6% 

$10.0 
4.5% 

$121.4 
54.9% 

$8.4 
3.8% 

$28.0 
12.7% 

$16.8 
7.6% 

U.S. Public Universities (393) $2.8 
4.6% 

$7.7 
12.6% 

$3.2 
5.3% 

$29.5 
48.4% 

$2.4 
3.9% 

$8.9 
14.6% 

$6.4 
10.5% 

U.S. Universities without Medical School (483) $1.4 
6.3% 

$4.2 
19.0% 

$1.6 
7.2% 

$5.3 
24.0% 

$1.5 
6.8% 

$4.9 
22.2% 

$3.2 
14.5% 

U.S. 1862 Land-Grant Universities (53) $17.4 
10.5% 

$19.8 
12.0% 

$12.7 
7.7% 

$54.3 
32.8% 

$7.3 
4.4% 

$32.9 
19.9% 

$20.9 
12.6% 
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UNIVERSITY OF NOTRE DAME 
Total Research Expenditures (2016) $202.2 million 
Comparative Position among U.S. Research Universities Top quartile, with expenditures below the average for top quartile 
Federally Funded Research Expenditures (2016) $87.1 million, representing 43.1% of total research expenditures 

Expenditures by Research Funding Category ($M) 

Research University Total Federal Business State/Local Nonprofit Other 
External Institutional 

University of Notre Dame $202.2 $87.1 
43.1% 

$5.8 
2.9% 

$0.7 
0.3% 

$19.5 
9.6% 

$13.0 
6.4% 

$76.0 
37.6% 

Top-Quartile University R&D Avg. (n=160) $408.4 $221.3 
54.2% 

$24.2 
5.9% 

$22.0 
5.4% 

$26.8 
6.6% 

$13.1 
3.2% 

$101.0 
24.7% 

U.S. Private Universities (n=247) $99.9 $60.1 
60.1% 

$6.7 
6.7% 

$1.4 
1.4% 

$8.1 
8.1% 

$2.5 
2.5% 

$21.2 
21.3% 

Expenditures by Research Type 

Research University Basic Applied Development 
University of Notre Dame 96% 4% 0% 
Top-Quartile University R&D Average (n=160) 63% 27% 9% 
U.S. Private Universities (n=247) 63% 29% 7% 

Federally Funded Research Expenditures by Federal Agency ($M) 

Research University 
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University of Notre Dame $0.6 
0.7% 

$19.7 
22.6% 

$13.2 
15.1% 

$21.1 
24.2% 

$1.5 
1.7% 

$26.7 
30.6% 

$4.4 
5.0% 

Top-Quartile U.S. Higher Ed R&D Institutions (160) $6.5 
2.9% 

$30.2 
13.6% 

$10.0 
4.5% 

$121.4 
54.9% 

$8.4 
3.8% 

$28.0 
12.7% 

$16.8 
7.6% 

U.S. Private Universities (247) $0.4 
0.7% 

$9.3 
15.4% 

$2.0 
3.3% 

$36.7 
61.0% 

$2.3 
3.8% 

$6.6 
11.0% 

$2.9 
4.8% 

U.S. Universities without Medical School (483) $1.4 
6.3% 

$4.2 
19.0% 

$1.6 
7.2% 

$5.3 
24.0% 

$1.5 
6.8% 

$4.9 
22.2% 

$3.2 
14.5% 
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F. Recommendations for Increasing Federal Research Funding at Indiana’s Research 
Universities 
In discussions with senior research leadership at Indiana University, Purdue University, and the University of Notre Dame, it 
is clear that each of the universities is well versed in their respective research positions and are focused on strategically 
planned activities to grow their research volumes and secure significant federal funding. It should be noted, however, that 
the universities each caution that they deliberately seek to have diverse funding portfolios and view an overdependence on 
any one funding source as a risk to be avoided. With that caution acknowledged, the report herein presents several 
recommendations for actions that help in securing more federal research funding for Indiana’s research universities. These 
actions, some of which are in process at each of the universities and should be continued long term, may be summarized as 
follows: 

1. Go Big. Build on established and emerging university strengths and R&D core competencies and link these to 
national priorities. Focus on increasingly emphasized, sizable funding opportunities that leverage large, 
multidisciplinary teams. 

2. Use Data Analytics to Identify Research Frontiers. Utilize machine-learning analytical tools to continually inform 
institutional leadership of frontier areas of research and to ensure alignment between R&D core competencies and 
research frontiers as well as strategically positioning faculty and research teams. 

3. Use Data Analytics to Identify Funders. Utilize advanced analytics to “mine” current research publications to 
identify funder “clusters” by thematic areas that match to university core competencies and research frontier 
areas. 

4. Recruit to Win. Use cluster hires and star faculty recruitment to boost funding and, in doing so, consider federal 
and business funding success and source/agency diversity. 

5. Support Early-Career/Junior Faculty. Provide funding and administrative support to develop and enhance early 
momentum for junior faculty. 

6. Build Networks. Use social and other network analysis to gain insights into existing university researcher networks, 
to identify high-performing collaboration network nodes, and to identify strong and weak connections.  

7. Remove Barriers to High-Functioning R&D and Commercialization Structures. Streamline university processes and 
procedures and structure support to increase grant writing, and encourage university-industry engagement, 
collaboration, and funding opportunities. 

8. Further Evaluate Discipline-Level Differentials. Further evaluate source-discipline funding differentials to reveal 
untapped opportunities. 

G. Conclusion 
Indiana benefits greatly by having three research universities, each of which is in the top quartile of U.S. research 
universities in terms of research expenditures. The research universities in Indiana do demonstrate a higher-than-typical 
propensity to self-fund research activity, but it must be noted that that does not imply a negative situation—it can well be 
viewed as the universities making a robust commitment (shown herein to be a long-term commitment tracking over 
20 years) to ensuring investment in and development of research talent and the development and maintenance of high-
quality research infrastructure. Each of Indiana’s research universities has a large and significant research portfolio funded 
with federal research dollars, but there is no doubt opportunity to enhance this federally funded research portfolio. An 
increased emphasis in pursuit of applied research and on projects that fall on the “development” side of the R&D equation 
may be a successful pathway forward in this regard. Success in attracting more federal research funds may be furthered 
through several additional recommended actions, outlined herein. 
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Looking forward, all three research universities continue to expand their research capacity and capabilities through 
continued growth in extramural research funding. Monitoring the results and progress of these funding investments, in 
terms of funding source profile and the leveraging of institutional and state/local research funding, will continue to be 
important to ensure an efficient and productive higher education–based research enterprise in the state. Ultimately, the 
increasing level of research resources will allow the three universities to continue to expand their crucial roles in educating 
the state’s population, expanding its knowledge base, driving innovation, boosting economic development, and enhancing 
well-being and quality of life both within Indiana and beyond. 
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1. Introduction 
Indiana’s research universities are critically important assets for the state, playing vital roles in educating Indiana’s 
population, expanding the state’s knowledge base, driving innovation, boosting economic development, and enhancing 
well-being and quality of life both within Indiana and beyond. 
These functional impacts of the Indiana’s research universities 
(Figure 1) were established and detailed in TEConomy Partners’ 
(TEConomy’s) recently released (2017) study for BioCrossroads 
titled The Importance of Research Universities: With Examples of 
their Functional Role and Impacts Within the State of Indiana.6 The 
study examined the multifaceted role of research universities, both 
in Indiana and nationally, in advancing society and the economy, 
with a particular focus on the role of universities and their 
contributions to the nation’s research and development (R&D) 
ecosystem. 

The study found the combined research expenditures of the state’s three research institutions—Indiana University (IU, 
which includes Indiana University–Purdue University Indianapolis), Purdue University, and the University of Notre Dame—
totaled $1.3 billion in 2015. The institutions cover the full spectrum of both basic and applied research and stand out with 
quantifiable strengths across diverse areas of specialized inquiry spanning multiple fields within the physical sciences, life 
sciences, formal sciences 
(mathematics and logic), 
and engineering. The 
overall excellence of the 
three institutions is 
reflected in their Times 
Higher Education World 
University Rankings, 
which place each among 
the top quintile of global 
universities with respect 
to teaching, research, 
international outlook, 
reputation, and other key 
characteristics. 

In addition to the wide-
ranging benefits to the 
state and nation 
identified and highlighted 
in The Importance of 
Research Universities 
report, and a deliberate 
focus on expanding the 
conversation around the 

                                                                 
6 Simon Tripp, Ryan Helwig, and Dylan Yetter, The Importance of Research Universities: With Examples of their Functional Role and Impacts Within the 
State of Indiana, Prepared by TEConomy Partners, LLC, for BioCrossroads and supported by a grant from the Lilly Endowment Inc., 2017. 

Higher Education in the Context of  
the State of Indiana 

For perspective, consider the following Indiana ranks: 

 17th in total population 
 16th in total Higher Ed R&D 
 17th in Science & Engineering Higher Ed R&D 
 20th in Higher Ed R&D per capita  

($212.51 per Indiana resident). 

Figure 1. The Functional Impacts of Research Universities 
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numerous unique and crucial functions of research universities, TEConomy’s research identified several “recommendation” 
areas specific to Indiana for consideration. A specific recommendation was the following: 
 

Improving external federal funding competitiveness. 
 

This recommendation was born out of analysis of the underlying sources of R&D funding at the state’s three research 
universities that found the universities, when combined and considered overall, demonstrated that the share of their R&D 
expenditures being derived from federal government sources as significantly lower than the national-average. Indiana’s 
research expenditures funded via federal sources were found to represent 41% of total R&D spending compared with 55% 
for the national average.7 Furthermore, other “external” funding sources such as business and industry were not making up 
the difference, but rather the institutions appeared to be internally funding a substantially larger share than their 
counterparts nationally (reflected in the “institutionally financed” data category in the National Science Foundation [NSF] 
Higher Education Research and Development Survey [HERD] dataset). 

Federal funding for university research represents, by far, the largest single source for academic R&D expenditures in the 
United States. In 2016, nearly $39 billion in R&D expenditures was funded across the nation’s colleges and universities by 
the federal government, accounting for 54% of the total R&D expenditures conducted across all sources. Among those 
federal funds, a majority (53%) awarded to U.S. postsecondary institutions originated from the Department of Health and 
Human Services, which includes the National Institutes of Health (NIH) funding for biomedical research. Other key 
departments and agencies funding academic research at multibillion-dollar levels include the Department of Defense (DOD) 
and the NSF, accounting for 14% and 13%, respectively. Federal funding is awarded across a wide range of disciplines and 
spans both basic and applied research and, for certain departments and agencies, reaches into development. 

                                                                 
7 This report will focus primarily on the more recent data from 2016 where the situation and observable “gap” in federal funding shares were essentially 
unchanged (41% share for Indiana institutions versus 54% for the national average in 2016). 
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A. Perspectives on Higher Education Research 

Extramural funding is the lifeblood of research universities. Few institutions have endowments or other assets of sufficient 
size to give them complete freedom to solely fund their research enterprise with internal dollars. Rather, universities 
depend on the competitiveness of their individual faculty, and increasingly faculty teams, to win external grants and other 
funding awards that support their research, their graduate students, and, ideally, provide indirect cost reimbursements or 
equivalent funding to support infrastructure and overhead costs. 

Universities are collectives of faculty, and the tradition in academia has been for individual faculty to have an expectation of 
achieving significant extramural research funding—to support themselves, their labs, and their graduate students. 
Increasingly, the complexity of challenges and research proposals that funders seek to support require the pooling of skills 
across multiple faculty to enable the assembly of research teams—collections of researchers, typically from multiple 
disciplines, able to bring a more comprehensive suite of talents and knowledge to bear to address complex, 
multidimensional challenges. 

Other changes have been occurring in the funding environment itself. Certainly, the large federal research funding agencies 
remain at the forefront of the funding of academic research; but, concerns over federal budgets make their future growth 
trajectory uncertain at best. Funding by private corporations and industry provides considerable opportunities but requires 
special skills in building industry relationships and may have constraints in terms of intellectual property and freedom to 
publish. Private foundations and nonprofit organizations also provide pathways to research funding, and several mega-
funders have emerged, such as the Bill and Melinda Gates Foundation. State governments should also not be overlooked, 
especially in areas of research focused on science and technology that are a match to industry clusters and thus deemed 
strategic by state development agencies. What exists is a research funding ecosystem that is complex and evolving.  

 

Indiana's major research universities, which together account for 98% of the state's higher education research activities, each have 
distinct characteristics and specializations that, when combined, form a comprehensive set of educational and research offerings; but, 
when taken individually, they remain especially distinct and unique. 

 Indiana University (IU) is a public institution that houses the state's only medical school and a multi-node research campus 
structure with its main campus in Bloomington and its Medical School in Indianapolis. 

 Purdue University (Purdue) was established as the state's public, land-grant university* and is home to the state's largest 
and leading College of Engineering and a focus in agricultural sciences. 

 University of Notre Dame (Notre Dame) is a private institution, more modest in size, which has recently emerged with a 
major emphasis on research including significant investments in its R&D infrastructure and capabilities. 

While each institution is truly unique on its own, from a comparative perspective, very few states have a similar structure within their 
higher education institutions. Most states have more than one university with a medical school, a more hierarchical structure of 
flagship/major research universities and including numerous regional universities also performing significant research, and engineering 
as a broad discipline is offered in most public institutions. 

This combination of institutions, while unique, has served Indiana well, with areas of new research emerging each year. This structure, 
however, does add complexity to understanding the flow of funding to the state’s higher education research enterprise. 

* The Morrill Acts of 1862, 1890, and 1994 established three types of land-grant institutions: 1862 Land-Grant Institutions providing 
higher education in agricultural and technical disciplines; 1890 Land-Grant Institutions for historically black colleges and universities 
(HBCUs); and 1994 Land-Grant Institutions for Native American tribal colleges. In this assessment, the terms “land-grant institution(s)” 
and “land-grant university(ies)” refer to the 1862 institutions and universities. 

THE UNIQUE NATURE OF INDIANA’S RESEARCH UNIVERSITIES’ STRUCTURE 
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The challenge of identifying funding opportunities and positioning the university to be competitive in the pursuit of them is 
typically addressed from both a bottom-up faculty-led perspective and from a top-down university administration strategic 
perspective. Relying solely on faculty to pursue individual grants takes an institution only so far, especially in an 
environment where work on major scientific research questions may require highly specialized instrumentation, complex 
research infrastructure, and multidisciplinary teams to address. Because of these issues and challenges, major research 
universities are taking an increasingly strategic, planned approach to their research enterprise. 

Discussions with Indiana’s research universities show that they are certainly on the proactive end of the scale when it 
comes to thinking strategically about research funding and the support of an expanding research enterprise. Indiana’s 
research universities are being strategic in their approach, executing multiyear institutionalized strategic plans and 
initiatives targeting the growth of their research and funding base. Strategic plans have focused on leveraging existing and 
emerging academic strengths and core R&D competencies, investing in sophisticated research equipment and 
infrastructure, conducting strategic hiring (including cluster hires to reinforce strengths or address identified gaps), and 
more.  

It is important to recognize that each of Indiana’s research universities is unique in its size, structure, research assets, and 
established and emerging R&D core competencies. Their near- and longer-term strategies for securing research funding and 
executing strategic initiatives reflect their individual characteristics as unique institutions. Similarly, the universities are in 
different stages of their research evolution, as highlighted by the relatively recent emergence of Notre Dame as a research 
university, for example. In addition, the institutions are operating large and complex R&D enterprises with shifting pieces, 
parts, and players that spend hundreds of millions per year in R&D activities. Practices, programs, and tactical approaches 
to raising extramural research funding vary across the universities, but they also vary within the components of the 
institutions themselves in terms of strategies and traditions at the individual college and departmental level.  

These characteristics of the funding environment and the strategic activities of the universities in regard to their research 
enterprise have to be taken into account when considering their position relative to other institutions and national 
normative levels, and in evaluating potential pathways to increasing federal funding. 

B. Purpose of this Study: Key Questions and Investigational Approach 

BioCrossroads determined that the finding that Indiana’s research universities collectively show an atypical structure in 
terms of having higher institutional self-funding of research and lower-than-average percentages of their research funded 
from federal sources was worthy of further investigation. TEConomy was retained to conduct further examination of the 
underlying dynamics, not only with respect to federal funding to the universities, but also in terms of other external funding 
sources including those from industry, the state, nonprofits, and other sources. Key questions raised by the initial analysis 
and the focus of this follow-on research include the following: 

• How wide is the observed differential in federal funding that was identified using percentages of overall R&D, but 
taking into account the relative levels of funding across each source component (actual dollar amounts)?  

• Is the federal funding differential identified across the combined set of institutions playing out within each 
individual institution as well? If so, to what extent? 

• Are there specific fields of research and/or federal agencies for which the federal funding differential is wider or 
more significant, or for which it is non-existent (i.e., federal funding strengths)? 

• What is included by universities when reporting “institutionally financed” R&D expenditures? 
• Are there strategic initiatives underway at the research universities that account for internal investments and 

therefore higher relative institutional financing? 
• Are there policies in place within universities that limit opportunities for securing specific types of federal research 

e.g., for performing classified research on behalf of the DOD? 
• How does the external funding situation for Indiana’s individual research universities compare with peer 

benchmark institutions? With the nation as a whole? 
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Ultimately, the goal of this study is to better understand the underlying dynamics and sources of differentials in federal or 
other external funding sources for Indiana’s research universities and to provide concepts or recommendations for the 
universities and statewide stakeholders that may enhance federal funding. 

TEConomy’s multifaceted approach to conducting this inquiry includes the following:  

• Conducting an in-depth, quantitative examination of R&D expenditures and sources of funding by institution and 
by academic field to first understand the relative position and “performance” of Indiana’s research universities 
with respect to securing external funding sources. Data analysis has been developed using the NSF’s detailed 
annual HERD Survey.  

• Recognizing the unique structure and differences among Indiana’s three research universities, comparing each 
quantitatively against a set of peer institutions that control for the relative size and make-up of the university 
based on key characteristics, including R&D expenditure levels, the presence of a medical school, the overall 
academic discipline profile, whether the school is a land-grant university (like Purdue), and whether the institution 
is public or private. 

• Conducting meetings with research leaders at each of the three Indiana research universities to better understand 
the quantitative findings and their reporting to NSF. Also, learning from them key perspectives on strategic 
research investment areas and fields, sources of funding, and other priorities that drive their research mission. 

This report begins by examining the quantitative analyses of each university and its research funding performance in 
comparison to the nation and key benchmark institutions, in order to determine the differential in federal funding or other 
external sources and its significance for Indiana statewide and for each institution. The report then turns to examining key 
factors influencing the ability to secure external research funding. Finally, based on the conclusions of the analysis, the final 
chapter provides considerations and recommendations for expanding external university R&D funding (especially federal 
funding). 
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2. Detailed Assessment of Research Funding Performance 
Gaining a useful perspective on the research funding performance of Indiana’s major research universities requires the 
ability to understand broad national trends and relative institutional performance. It also requires a common data structure 
to avoid comparative issues where data may be reported as awards received versus annual funding. To perform this 
analysis, TEConomy relies on data from the NSF’s National Center for Science and Engineering Statistics (NCSES). NCSES 
performs an annual survey of higher education institutions collecting detailed data on annual research expenditures—the 
HERD survey. The NSF’s collection of expenditure data controls for many reporting issues that would arise if data were 
collected on a more general “funding” basis.8 Unless otherwise noted, data from the HERD survey (primarily data for fiscal 
year [FY] 2016) is the source for data shown within this section’s charts and tables. These data allow for a detailed 
examination of sources of research funding (see text box) and assessment of the areas of research being supported by 
these funds at both broad and detailed discipline levels. 

 

The use of the HERD data protocol provides a common framework for better comparability across institutions. However, 
financial expenditures can take many forms and what is included and captured by institutions, including grants, contracts, 
cost sharing, captured or foregone overhead expenses, and other expenditures may vary somewhat by institution. 
Additionally, these data are still subject to interpretation and individual institutional financial management practices and 
tracking mechanisms used to complete the HERD survey.  

                                                                 
8 For example, if a benefactor provides a gift to a research university of $20 million, the HERD Survey will capture these resources over the period they are 
expended versus a one-time $20 million increase in the data. A federal 5-year center “award” is captured as annual expenditures over the life of the 
award. 

The National Science Foundation (NSF), as the nation’s statistical agency for measuring and reporting science, research, and 
innovation statistics, performs an annual survey of higher educational institutions regarding their research performance. This survey, 
the Higher Education Research and Development (HERD) Survey, seeks information from U.S. colleges and universities regarding the 
financing (sources) and expenditures (uses) of funding for their research activities. These expenditure data are captured within the 
survey related to six broad funding sources: 

 U.S. Federal Government—Any agency of the U.S. government, including federal funds passed through from another 
institution.  

 State and Local Government—Any state, county, municipality, or other local government entity in the United States, 
including state health agencies and state funds that support R&D at agricultural and other experiment stations.  

 Business—Domestic or foreign for-profit organizations.  

 Nonprofit Organizations—Domestic or foreign nonprofit foundations and organizations, except other universities and 
colleges.  

 All Other External Sources—Other sources such as funds from foreign governments, foreign or U.S. universities (not 
including federal pass-through funding), and gifts designated by individual donors specifically for research. 

 Institutional Funds—Institutionally financed research, including competitively awarded internal research grants, research 
start-up packages/funding for faculty, other departmental research funds, tuition assistance for student research 
personnel, institutional cost sharing on research awards, and any unrecovered indirect costs associated with research 
activities. 

Source: Summary from NSF HERD Survey, FY 2016. 
 

SOURCES OF HIGHER EDUCATION R&D FUNDING 
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A. High-Level Funding Profile 

The principal question leading to this analysis was a reflection of research funding shares. To explore this issue, this section 
begins with an analysis that updates and focuses on the share-based funding profiles of the three Indiana major research 
universities. It should be noted at the outset that, from a total research funding perspective, all three institutions 
outperform comparative university averages, and both IU and Purdue exceed the averages for the top-quartile U.S. 
research universities.  

Total Research Funding 
The 2016 HERD data, from a high-level funding perspective, show a very similar pattern to The Impact of Research 
Universities study’s 2015 data findings when examining the funding source portfolio shares of the three Indiana major 
research universities (Figure 2). Compared with a “national average,” the shares of the three Indiana universities, 
individually or combined, 
show federal research 
funding as a percentage of 
total funding being notably 
lower than the national 
average, and institutional 
self-financing of research 
being significantly higher. 
Nationally, the U.S. average 
share of federal funding is 
54%, compared with the 
Indiana research universities 
average of 41%, with 
individual Indiana institutions 
ranging from 38% to 43%. For 
research funding using 
institutional funds, the 
combined share for the three 
Indiana research universities 
is 37% (ranging from 32% to 
42%) compared with the U.S. 
average of 25%. In both 
instances, it is evident that 
each of the three Indiana 
research universities stand out as distinctly different from the U.S. average.  

Understanding the context of these differences is necessary to identify if the differential between federal and institutional 
funding in Indiana represents an opportunity to experience increased federal funding levels. The level of institutional 
funding can vary significantly from institution to institution, from year to year, and represents both internal new investment 
areas of promise or strength, and at times resources to keep 
research programs operating when other sources of funding are 
lacking or need bridging. The level of institutional funding is an 
important characteristic to examine for the three Indiana 
research universities; however, to start this assessment, a 
perspective on the universities’ performance on just external 
funding is key to setting the stage. 

Figure 2. R&D Funding Profiles—All Sources, U.S. and Indiana Major Research Universities, 2016 

 
Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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For 2016, the average national share of research 
expenditures derived from federal dollars stood at 
54%, whereas for Indiana’s research universities 
combined it was 41%, a difference of 13 percentage 
points.  
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External Research Funding 
Removing the more variable factor of institutional funding, the comparative performance of external funding shares depicts 
a more closely aligned performance to U.S. institutional averages (Figure 3). Nationally, the average share of external 
research funding coming from the federal government reaches 72%, with the combined share of Indiana major research 
universities at 64%. However, 
when focused on external 
research funding, the three 
Indiana universities range 
from 55% for Purdue to 74% 
for IU. Additionally, when 
focused on external funding 
resources, additional funding 
strengths become more 
apparent. For example, 
Purdue’s share of state and 
local government funded 
research is more than twice 
the national average, and 
business funded research 
exceeds the national average 
by more than 4%. All three 
institutions receive a higher 
share of their research 
funding from nonprofit 
sources, and Notre Dame 
receives more than twice the 
national share in funding 
from all other external 
sources, including direct gifts 
from individuals for research activities.  

 

Growth in Research Funding 
Another aspect of the research funding environment to consider is how Indiana’s research universities have tracked in 
terms of research funding growth versus the average for research universities nationally. It is beneficial to understand how 
Indiana’s research universities have performed on a historical basis and how they have fared in keeping pace with national 
trends, such as the impact of recessions on funding, the impact of the doubling of NIH research funding (the largest funder 
of university research) from 1999 to 2003, the effects of the American Recovery and Reinvestment Act of 2009 (ARRA) 
research expenditures (actually occurring over a multiyear time frame), and other federal budgetary and global economic 
changes. Figure 4 provides an indexed growth chart showing, for both the U.S. research universities overall and for the 
combined Indiana research universities, total research funding, total external (non-institutional) funding, and total federal 
research funding from 1990–2016.  

Figure 3. R&D Funding Profiles, All External (Non-Institutional) Sources, 2016 

 
Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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Among the combined Indiana research universities, federal funds supported 64% of all research expenditures funded 
with extramural dollars. The difference between the national average and Indiana figures is 8-percentage points, less 
than the difference of 13 percentage points observed when examining total research funding. Thus, looking solely at 
extramural funding lowers the magnitude difference between Indiana’s combined research institutions and the 
national average, but does not eliminate it. There is still a relatively significant difference. However, individual 
institutions reflect distinct differences from this combined Indiana research universities’ average. 
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Figure 4. Historical Academic R&D Funding—Indiana Major Research Universities and the United States 

Source: NSF HERD Survey, 1990–2016 via NSF’s WebCASPAR data tool. Note: Data prior to 2010 were collected at the institutional system versus detailed campus level, but 
limited R&D occurred prior to 2010 outside of the four campuses that are the focus of this assessment. 

As shown in Figure 4, the three major research universities in Indiana, when combined, generally follow the national growth 
trends in general, and in fact exceed the U.S. growth rate (i.e., solid line above the corresponding colored dotted line) 
across all three funding categories. A key factor that is discernable by comparing differences between the total lines to the 
external funding lines is that, in roughly 1995, Indiana’s research universities’ total funding trend begins to separate from 
national trends due to a more robust and increasing level of institutional support. While this support profile is different 
from national norms, it is a 20-year trend versus a more recent occurrence for the Indiana major research universities. 

A more detailed, institutional, and broad discipline-level assessment for the past decade shows a growing and evolving 
research enterprise at each of the three major research institutions, outpacing the United States in many disciplines 
(Table 1). IU outpaces the U.S. growth across 5 of the 10 broad disciplines, and Purdue outpaces the United States in 4 of 
the 10. Notre Dame’s growth rates reflect the purposeful development of its research activities, outpacing the United 
States in 6 of the 10.  

Table 1. 2006–2016 Actual ($M) and Percent Change in Higher Education R&D Expenditures for Indiana Major Research Universities 
and Percent Change for the United States 

HERD Broad Academic 
Discipline 

Indiana University Purdue University University of Notre Dame 
Indiana Major 
Research Univ. 

Combined 

U.S. 
Totals 

2006 2016 % 
Change 

2006 2016 % 
Change 2006 2016 % 

Change % Change % Change 
Computer and Information 
Sciences $12.4 $25.8 108% $8.2 $18.9 130% $3.3 $9.3 178% 125% 44% 

Engineering $4.9 $8.6 77% $118.1 $223.0 89% $16.0 $70.0 339% 117% 60% 

Geosciences, Atmospheric, 
and Ocean Sciences $4.7 $4.8 2% $6.2 $5.3 -14% $0.0 $0.0 N/A -7% 19% 

Life Sciences $227.8 $364.7 60% $175.6 $206.9 18% $14.7 $28.5 94% 44% 42% 

Mathematics and Statistics $3.5 $3.6 4% $4.4 $6.2 42% $1.5 $4.4 204% 53% 28% 

Physical Sciences $46.2 $33.0 -29% $22.3 $33.6 51% $19.0 $41.4 118% 23% 28% 

Psychology $15.7 $21.2 35% $4.6 $4.9 6% $4.8 $6.0 26% 28% 39% 

Social Sciences $31.4 $46.0 46% $18.4 $14.5 -21% $6.8 $7.1 4% 19% 39% 

Other/Multidisciplinary 
Sciences $8.4 $15.4 83% $15.2 $4.5 -70% $12.5 $8.5 -32% -21% 21% 

Non-S&E Fields $23.2 $43.5 87% $47.5 $88.4 86% $3.6 $27.0 654% 114% 121% 

Total, All Disciplines $378.2 $566.6 50% $420.4 $606.3 44% $82.1 $202.2 146% 56% 45% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016 and FY 2006. Note: Some declines in other/multidisciplinary sciences can be attributed to institutional 
reclassification into dominant disciplines over time. 
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From a broad discipline perspective, over this period, the annual level of computer and information science research has 
more than doubled within all three institutions, dramatically outpacing overall U.S. growth. Given the importance of 
computer and information sciences as a core element in most multidisciplinary team science collaborations, this is a 
particularly good result for Indiana. Annual levels of engineering 
research grew by $105 million at Purdue and more than $50 million at 
Notre Dame. Annual life sciences research (including both health 
sciences and agricultural sciences) grew by $137 million over the period 
at IU and by over $30 million at Purdue. In the physical sciences, IU’s 
annual level of research declined by 29% with lower comparative levels 
in 2016 in both chemistry and physics (whereas both Purdue and Notre Dame increased their annual levels by $11 million 
and $22 million, respectively). Overall, each university increased the size of its annual R&D portfolio by $120 million or 
more over the last decade—a level of combined growth that is outpacing the United States.9 

  

                                                                 
9 In an abstract fashion, this increase over the last decade is similar to the state of Indiana adding three new, average-sized research universities to the 
state, as in 2016 the average research university reached $112 million in R&D expenditures. 

Outpacing the U.S. overall, each of Indiana’s 
research universities increased the size of its 
annual R&D portfolio by $120 million or 
more over the last decade. 
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B. Benchmarks and Comparisons to Better Understand Performance 

Developing an understanding of relative research funding performance benefits from analysis beyond simply comparing 
Indiana performance with the U.S. average. To provide more context and explanation to this analysis, TEConomy developed 
three comparison sets for the overall analysis: 

1) Institutional Benchmarks 

Three peer institutions were selected for each of the three Indiana research universities. These institutions were 
selected due to commonality of purpose, similar levels of total research performance, key connections or 
competitiveness among institutions (including university-identified peer institutions), and in some instances similar 
state-level operating characteristics. Each of the three Indiana universities were asked to provide comment on the 
set and were given the opportunity to add one additional institution to the set for a broader perspective. 

2) Aspirant/National Benchmarks 

Additionally, a set of large and high-performing research universities was developed and included to provide a 
sense of high-level performance to better understand where opportunities for growth may exist. These institutions 
were also drawn from regional peers (e.g., the University of Michigan), research characteristic aspirants (e.g., 
Georgia Institute of Technology; Texas A&M), and noted competitor institutions (e.g., the University of Southern 
California [USC]). 

3) National Comparative Averages 

Given the unique nature and composition of the three Indiana major research institutions, the simple “national 
average” comparison only yields a certain level of insight. To provide further comparative assessment, additional 
performance averages were developed. These seven comparatives include the following: 

• National average (640 institutions—the total number of institutions in the full survey response) and the 
average of institutions in the top quartile of total higher education research funding (160 institutions) 
with all three Indiana research institutions falling within the top quartile.10 

• Average of public universities (393 institutions) and average of private universities (247). 

• Universities with a medical school (157) and those without a medical school (483).11 
• Average of the designated 1862 Land-Grant Institutions (53). 

Direct comparison to the various averages that are relevant to a specific Indiana institution provides a more 
refined mechanism to evaluate research funding performance. 

Together, these various benchmarks and national comparative averages provide additional perspectives on the 
characteristics of Indiana’s research universities’ funding portfolio and assist in identifying potential areas for further 
development.  

  

                                                                 
10 Even this set of top-quartile institutions has a wide range of total higher education R&D expenditures. They range from Johns Hopkins University at $2.4 
billion and the University of Michigan, Ann Arbor, at $1.4 billion to the University of Maine at $79 million. 
11 Universities with a medical school are shown in the following tables with (MED) next to their institution name. 
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C. Detailed Assessment of Research Portfolio Funding 
—Source of Funds 

This section provides a detailed comparative examination of research funding metrics for the three individual Indiana major 
research universities in the context of their individual institutional benchmark set, the set of national/aspirant benchmarks, 
and across the set of national comparative averages.  

Total Funding for Higher Education R&D Expenditures 
Beginning this assessment is the examination of the total funded research expenditures for the three Indiana research 
universities as well as the specific institutional benchmarks, the national/aspirant benchmarks, and the national 
comparative averages (Table 2). Against the national 
comparative averages, all three Indiana universities are 
strong performers. IU exceeds the national average and 
even the top quartile average by over $150 million. As a 
leading public university, it exceeds the public university 
average by nearly five times. Finally, as a university with a 
medical school, it exceeds the medical school research 
average by nearly $250 million. 

Similarly, Purdue, the largest of the three Indiana 
institutions in terms of 2016 total research expenditures, 
also exceeds the top quartile average by nearly $200 million 
and the public universities’ average by more than five times. 
As one of the nation’s preeminent land-grant institutions, its 
total research funding exceeds the 1862 Land-Grant 
Universities’ average by more than $250 million. 

Finally, Notre Dame, with its emerging emphasis on 
developing its research portfolio, still represents strong 
comparative performance. It exceeds the national average, 
and while its total is within the top quartile of all research 
universities, its total is currently about half of the top-quartile 
average. However, given the fact that many of the top-
quartile institutions have medical schools, the university 
compares very strongly against other schools without medical 
schools—exceeding that average by more than four times. 

While comparisons against specific averages provide a strong 
sense of position and performance, additional perspective 
can be gained by comparing this performance with other peer 
and aspirant benchmarks to truly gauge opportunities for 
growth. In this context, while IU performs better than three 
of its benchmark institutions, it currently performs $330 million less research that the University of Colorado, 
Boulder/Denver (a similar institution structured with two core campuses where the main campus is in Boulder and the 
Medical School and Health Sciences complex is in Denver). Purdue exceeds most of its institutional benchmarks, with the 
exception of the University of Illinois which performs approximately $20 million more a year in research. With the unique 
characteristics and perspectives of Notre Dame, its institutional benchmark set covers a wide spectrum, with the university 
exceeding two institutions, but has its own aspirant institution in Northwestern University (home to the Feinberg School of 
Medicine) which performs more than three times the level of research that Notre Dame currently performs.  

Table 2. Total Funded R&D Expenditures, 2016 

Institution (Grouped with Benchmark Set) 
Total Higher 

Education R&D 
Expenditures 

Indiana Major Research Universities, Total $1,375.1 
Indiana University, Bloomington/Indianapolis (MED) $566.6 

University of Alabama, Birmingham (MED) $537.8 

University of Colorado, Boulder/Denver (MED) $896.8 

University of Iowa (MED) $473.4 
University of Maryland Baltimore (MED) $393.9 

Purdue University, West Lafayette $606.3 

Iowa State University $328.4 
North Carolina State University $489.9 

University of Illinois, Urbana Champaign $625.2 
Virginia Polytechnic Institute/State University $521.8 

University of Notre Dame $202.2 

Georgetown University (MED) $183.8 
Northwestern University (MED) $713.5 

Princeton University $305.1 

Rice University $154.5 
National/Aspirant Benchmarks  

Georgia Institute of Technology $790.7 

University of California, Berkeley $774.3 

University of Michigan, Ann Arbor (MED) $1,436.4 
University of Southern California (MED) $702.9 

University of Texas, Austin (MED) $621.7 
National Comparative Averages  

All U.S. Higher Ed Institutions (640) $112.2 
Top Quartile U.S. Higher Ed R&D Institutions (160) $408.4 

U.S. Public Universities (393) $120.0 

U.S. Private Universities (247) $99.9 
U.S. Universities with Medical School (157) $318.7 

U.S. Universities without Medical School (483) $45.1 

U.S. 1862 Land-Grant Universities (53) $348.7 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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In terms of overall national/aspirant institutions, all five universities included currently exceed the three Indiana universities 
in terms of total research expenditures. Part of the following analysis works to better understand the funding mechanisms 
behind this level of research to hopefully improve the understanding of these large research enterprises and gain insights 
into growth paths and opportunities for Indiana’s major research universities. 

Federal Funding for Higher Education R&D Expenditures 
Given the previously described high-level analysis, on a “share-of-total” basis, the three Indiana research universities are 
significantly lower in their proportion of research expenditures funded from federal sources compared with all or most of 
their institutional benchmarks 
(Table 3). Yet, on the basis of actual 
dollar funding levels, the Indiana 
universities fall in the middle of 
their institutional benchmark sets. 
Furthermore, across most of the 
national comparative averages, the 
three Indiana universities exceed 
their relevant benchmarks in total 
funding volume, with the sole 
exception being Notre Dame, with 
its emerging research program 
currently falling short of the 
average federal funding of the top-
quartile research institutions 
($87.1 million compared with 
$221.3 million).  

It is important to note that nearly 
every university that exceeds the 
Indiana major research universities 
in total higher education 
expenditures does so with much 
larger federally funded R&D 
amounts. The larger U.S. academic 
research programs are most often 
built on significant federal funding 
(versus other sources). In no other 
comparison does an external 
source constitute more than 20% 
of total university R&D funding. Given the importance of federal funding to the total higher education research portfolio, 
additional perspectives on this importance are warranted. 

Types of Research 
Federal funding of university research covers the full continuum of research from “basic” to “applied” onward into 
“development.” The 2016 HERD Survey requires respondents to specify how much federally funded and non-federally 
funded research is performed within each of these three research categorizations. Table 4 summarizes this information for 
total R&D and federally funded R&D. It is evident that all three major research universities in Indiana strongly emphasize 
basic research activities at a level that is higher compared with most benchmarks and national comparative averages 
(and, therefore, correspondingly lower shares in applied research and in development activities). The share of research 
categorized as basic research is substantially larger than most of their institutional benchmarks (though both IU and Purdue 

Table 3. Federal Government Funded R&D Expenditures, 2016 

Institution (Grouped with Benchmark Set) 
Total Higher 

Education R&D 
Expenditures 

Federal Government Funded 
Higher Education R&D 

Federal $M Share of Total 

Indiana Major Research Universities, Total $1,375.1 $558.0 40.6% 
Indiana University, Bloomington/Indianapolis (MED) $566.6 $241.8 42.7% 

University of Alabama, Birmingham (MED) $537.8 $348.6 64.8% 

University of Colorado, Boulder/Denver (MED) $896.8 $671.0 74.8% 

University of Iowa (MED) $473.4 $237.7 50.2% 
University of Maryland Baltimore (MED) $393.9 $206.0 52.3% 

Purdue University, West Lafayette $606.3 $229.1 37.8% 
Iowa State University $328.4 $125.4 38.2% 

North Carolina State University $489.9 $202.3 41.3% 

University of Illinois, Urbana Champaign $625.2 $335.1 53.6% 
Virginia Polytechnic Institute/State University $521.8 $195.9 37.5% 

University of Notre Dame $202.2 $87.1 43.1% 

Georgetown University (MED) $183.8 $83.8 45.6% 
Northwestern University (MED) $713.5 $432.4 60.6% 

Princeton University $305.1 $162.0 53.1% 
Rice University $154.5 $83.3 53.9% 

National/Aspirant Benchmarks 
Georgia Institute of Technology $790.7 $568.4 71.9% 

University of California, Berkeley $774.3 $341.8 44.1% 

University of Michigan, Ann Arbor (MED) $1,436.4 $786.7 54.8% 
University of Southern California (MED) $702.9 $409.5 58.3% 

University of Texas, Austin (MED) $621.7 $357.3 57.5% 
National Comparative Averages 

All U.S. Higher Ed Institutions (640) $112.2 $60.6 54.0% 
Top-Quartile U.S. Higher Ed R&D Institutions (160) $408.4 $221.3 54.2% 

U.S. Public Universities (393) $120.0 $60.9 50.8% 

U.S. Private Universities (247) $99.9 $60.1 60.1% 
U.S. Universities with Medical School (157) $318.7 $179.2 56.2% 

U.S. Universities without Medical School (483) $45.1 $22.1 48.9% 
U.S. 1862 Land-Grant Universities (53) $348.7 $165.4 47.4% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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have one institution within their benchmark sets with an even larger basic research emphasis). With this emphasis, applied 
R&D activity shares are lower than most of each institution’s benchmark set.  

Interestingly, the set of national comparative averages shows a remarkable consistency in terms of both total and federally 
funded R&D by type, with basic research shares ranging between 62% and 64%. Indiana’s research universities’ basic 
research share exceeds all national comparative averages by at least 10%.  

Given the consistency across the 
national comparative averages, it 
is also important to recognize 
the level of diversity in research 
portfolios across the different 
Indiana and benchmark 
universities. Though IU and 
Purdue have similar basic 
research shares, Notre Dame’s 
basic research share at 96% is 
the highest among any specific 
university examined—though, 
again, likely partially reflecting 
the emerging nature of its 
research portfolio. The two 
universities examined with the 
largest total research bases and 
substantial federal funding, the 
University of Michigan and the 
Georgia Institute of Technology 
(Georgia Tech), have two of the 
lower shares of basic research 
(with substantially larger shares 
of applied research). This would 
seem to suggest a robust 
relationship between capturing 
a substantial level of federal 
funding and an applied research 
emphasis.  

 
  

Table 4. 2016 Higher Education Research Shares by Type, Total R&D and Federally Funded R&D 

Institution (Grouped by Benchmark Set) 
Total R&D Federally Funded R&D 

Basic 
research 

Applied 
research 

Develop-
ment 

Basic 
research 

Applied 
research 

Develop-
ment 

Indiana Major Research Universities, Total 78% 20% 3% 80% 18% 2% 

Indiana University, Bloomington/Indianapolis (MED) 75% 20% 5% 75% 20% 5% 

University of Alabama, Birmingham (MED) 58% 33% 8% 66% 27% 7% 

University of Colorado, Boulder/Denver (MED) 48% 46% 6% 53% 44% 3% 

University of Iowa (MED) 80% 13% 8% 74% 21% 5% 

University of Maryland Baltimore (MED) 63% 28% 10% 63% 28% 9% 

Purdue University, West Lafayette 74% 25% 1% 80% 20% 0% 

Iowa State University 63% 28% 10% 63% 28% 9% 

North Carolina State University 65% 25% 10% 65% 25% 10% 

University of Illinois, Urbana Champaign 94% 5% 1% 99% 1% 0% 

Virginia Polytechnic Institute/State University 56% 43% 0% 61% 39% 0% 

University of Notre Dame 96% 4% 0% 94% 6% 0% 

Georgetown University (MED) 57% 29% 14% 60% 29% 11% 

Northwestern University (MED) 63% 28% 9% 65% 28% 8% 

Princeton University 90% 10% 0% 90% 10% 0% 

Rice University 84% 14% 2% 85% 13% 2% 

National/Aspirant Benchmarks       

Georgia Institute of Technology 54% 34% 12% 39% 45% 16% 

University of California, Berkeley 88% 12% 0% 93% 7% 0% 

University of Michigan, Ann Arbor (MED) 59% 39% 2% 60% 40% 0% 

University of Southern California (MED) 64% 32% 3% 72% 23% 5% 

University of Texas, Austin (MED) 83% 16% 1% 71% 27% 1% 

National Comparative Averages       

All U.S. Higher Ed Institutions (640) 63% 28% 9% 64% 28% 8% 

Top-Quartile U.S. Higher Ed R&D Institutions (160) 63% 27% 9% 65% 28% 7% 

U.S. Public Universities (393) 63% 27% 9% 64% 28% 8% 

U.S. Private Universities (247) 62% 28% 9% 64% 28% 7% 

U.S. Universities with Medical School (157) 62% 28% 10% 64% 28% 8% 

U.S. Universities without Medical School (483) 64% 28% 8% 65% 28% 7% 

U.S. 1862 Land-Grant Universities (53) 63% 29% 7% 64% 28% 8% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. Note: Shares do not always sum to 100% due to rounding. 
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Key Federal Agencies 
Most institutions examined report a similar or increased basic research share within their federally funded research 
portfolio, reflecting what is often seen as the principal role of federal research funding basic or precompetitive research—
with the notable exception of Georgia Tech, due to the presence of the Georgia Tech Research Institute, an applied 
research institute. For comparison, Table 5 
provides a distribution of federal agency 
funding to all U.S. universities and colleges by 
research type—note that, while all federal 
agencies provide funding for basic research, 
mission-driven agencies such as the DOD, 
National Aeronautics and Space 
Administration (NASA), and, to some degree, 
the Department of Energy (DOE) spend 
significant resources on development 
activities, even among higher education 
institutions.  

Figures 5 and 6 provide a visual 
comparison of the federal 
funding profile by key federal 
agencies of the three Indiana 
major research universities 
against the U.S. national 
averages. Similar to the U.S. 
overall, the Indiana research 
universities count HHS/NIH as 
the largest funding agency, 
though at an overall share 11 
percentage points lower than. 
NSF is the second largest federal 
funder to Indiana’s research 
universities accounting for 23%. 
At 10 percentage points higher 
than the U.S. average, this 
importance of NSF funding 
reflects, in part, the basic 
research orientation of the 
Indiana universities. 
Interestingly, for the U.S. overall 
DOD is the second largest 
funder of federal research, 
accounting for 14%, compared 
to 12% for the Indiana research 
universities. 

Table 6 disaggregates the 
overall federal funding amounts 
shown in Table 3 by key federal departments and agencies funding academic research. The three Indiana research 
universities performed $234 million in 2016 research activities funded by the Department of Health and Human Services 

Table 5. Federal Agency Funding (Obligations) to U.S. Universities and Colleges 
by Key Department and Research Type, 2016 

Federal Department (survey-specific) Basic  
Research Share 

Applied 
Research Share 

Development 
Share 

Department of Agriculture (USDA) 35.7% 63.0% 1.3% 
Department of Commerce (DOC) 9.4% 83.1% 7.5% 
Department of Defense (DOD) 42.7% 21.0% 36.2% 
Department of Energy (DOE) 56.7% 26.2% 17.1% 
Department of Health and Human Services (HHS) 51.2% 48.7% 0.2% 
National Aeronautics and Space Administration 59.0% 13.2% 27.8% 
National Science Foundation 88.8% 11.2% 0.0% 
All Other Federal Departments and Agencies 6.3% 74.3% 19.4% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 

Figure 5. Distribution of Federal Funding, by Agency, to Indiana Research Universities 

 
Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 

Figure 6. Distribution of Federal Funding, by Agency, to All U.S. Research Universities 

 
Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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(HHS)/NIH, representing 42% of all federal funding and 17% of all research funding. IU and its medical school accounts for 
$171 million, or more than 70% of state’s total HHS/NIH funded academic research in 2016. This $171 million exceeds all 
national comparative averages, including the top-quartile research institutions and universities with medical schools 
metrics, yet lags compared with all its institutional benchmarks—indicating that its performance with regard to HHS/NIH 
funding, while significant, has room and potential for substantial growth, a fact recognized by IU’s research leadership. 

It should also be noted that 
matching and collaborative 
funding for the Indiana Clinical 
and Translational Sciences 
Institute (CTSI) effort, which, 
according to IUSM, accounts for 
47% of the total Indiana CTSI 
funding, will be captured by 
institutional, state, industry, 
nonprofit, or other sources as 
appropriate, and not captured 
within this $171 million from 
HHS/NIH. Beyond HHS/NIH 
funding, Purdue University 
receives the largest amount of 
federal funding support across 
all other agencies detailed. 

Given the basic research 
emphasis, and overall 
importance of NSF among the 
Indiana research universities, it 
is not surprising that the NSF is 
the largest federal funding 
agency for both Purdue and 
Notre Dame, and the second 
largest for IU. Purdue, given its 
agricultural research and related 
activities, performed nearly $31 
million of USDA funded 
research—significantly more 
than the 1862 Land-Grant 
Universities’ average, but less 
than two of its benchmark set 
(all of which are also 1862 Land-
Grant Universities)—also indicating an area with federal funding growth potential. Of note, only in NASA research funding 
does the state of Indiana not have at least one of the three research institutions above the top-quartile average of $8.4 
million—Purdue performed the largest amount of NASA funded research at $6.9 million. Notre Dame, though currently 
more limited in overall funding, shows strong federal support exceeding the private institution averages across most 
agencies, except NASA and HHS/NIH, with the former likely to increase as recent internal investments leverage additional 
NASA funding and the latter more reflecting the lack of a medical school versus true performance.  

Additional insights regarding the research portfolios of Indiana’s research universities can be gained by further exploring 
the nature of funding from other federal agencies. Within its $9.9 million in other agency funding, IU performed $2.4 

Table 6. 2016 Higher Education R&D Expenditures by Federal Agency ($M)  

Institution (Grouped by Benchmark Set) 
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Indiana Major Research Universities, Total $31.7 $69.7 $43.2 $234.0 $10.0 $127.2 $42.0 
Indiana University, Bloomington/Indianapolis (MED) $0.4 $15.5 $8.2 $170.8 $1.7 $35.3 $9.9 

University of Alabama, Birmingham (MED) $0.0 $20.2 $7.3 $299.7 $10.8 $5.7 $5.0 
University of Colorado, Boulder/Denver (MED) $1.3 $38.3 $24.1 $319.8 $102.2 $84.2 $101.2 
University of Iowa (MED) $1.0 $10.7 $2.8 $187.3 $10.5 $13.0 $12.4 
University of Maryland Baltimore (MED) $0.2 $18.5 $0.0 $183.4 $0.7 $1.3 $1.8 

Purdue University, West Lafayette $30.7 $34.5 $21.9 $42.1 $6.9 $65.2 $27.7 
Iowa State University $38.5 $9.1 $7.4 $14.2 $1.3 $37.2 $17.7 
North Carolina State University $34.7 $28.2 $29.0 $25.5 $3.2 $53.6 $28.1 
University of Illinois, Urbana Champaign $19.8 $42.9 $43.0 $61.1 $8.2 $127.0 $32.9 
Virginia Polytechnic Institute/State University $23.4 $42.2 $14.0 $36.7 $3.9 $37.2 $38.5 

University of Notre Dame $0.6 $19.7 $13.2 $21.1 $1.5 $26.7 $4.4 
Georgetown University (MED) $0.0 $10.3 $0.4 $54.5 $1.8 $4.6 $12.1 
Northwestern University (MED) $0.0 $38.6 $21.3 $305.4 $3.4 $48.9 $14.8 
Princeton University $0.2 $26.1 $14.0 $45.9 $7.0 $57.2 $11.6 
Rice University $0.3 $19.3 $7.8 $20.7 $3.0 $30.1 $2.0 

National/Aspirant Benchmarks         

Georgia Institute of Technology $1.4 $396.2 $29.4 $35.1 $13.9 $70.8 $21.6 
University of California, Berkeley $4.5 $35.8 $28.4 $117.9 $56.5 $75.2 $23.6 
University of Michigan, Ann Arbor (MED) $2.6 $80.0 $40.5 $493.2 $51.5 $83.6 $35.4 
University of Southern California (MED) $0.6 $74.3 $8.2 $254.3 $4.7 $43.0 $24.5 
University of Texas, Austin (MED) $0.4 $134.6 $41.3 $68.3 $12.3 $79.0 $21.4 

National Comparative Averages         

All U.S. Higher Ed Institutions (640) $1.9 $8.3 $2.8 $32.3 $2.3 $8.0 $5.1 
Top-Quartile U.S. Higher Ed R&D Institutions (160) $6.5 $30.2 $10.0 $121.4 $8.4 $28.0 $16.8 
U.S. Public Universities (393) $2.8 $7.7 $3.2 $29.5 $2.4 $8.9 $6.4 
U.S. Private Universities (247) $0.4 $9.3 $2.0 $36.7 $2.3 $6.6 $2.9 
U.S. Universities with Medical School (157) $3.4 $21.0 $6.5 $115.4 $4.8 $17.4 $10.9 
U.S. Universities without Medical School (483) $1.4 $4.2 $1.6 $5.3 $1.5 $4.9 $3.2 
U.S. 1862 Land-Grant Universities (53) $17.4 $19.8 $12.7 $54.3 $7.3 $32.9 $20.9 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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million in research funded by the Department of Education, $1.3 million for the Environmental Protection Agency, $0.9 
million for the Department of Justice (DOJ), and $0.8 million from the National Institute of Standards and Technology (NIST, 
part of the Department of Commerce). Purdue performed a total of $27.7 million in research funded by other agencies, 
including $5.9 million in research for the Department of Transportation, $5.0 for the U.S. Agency for International 
Development (USAID), $3.7 million for NIST, $2.9 million for the Department of Homeland Security (DHS), and $2.6 million 
for the Department of Education. Notre Dame also performed $1.2 million in research for the Department of Education, 
$0.8 million for the DOJ, $0.6 million for the Department of Commerce, and $0.4 million for the DHS as part of its $4.4 
million in research funded by other agencies. Figures 5 and 6 provide a visual comparison of the federal funding profile of 
the three Indiana major research universities compared with the U.S. national averages of funding by federal agencies. 

 

Business Funding for Higher Education R&D Expenditures 
Among the three Indiana research universities, Purdue has the largest amount ($48 million) and share (8%) of business 
funding for R&D activities, exceeding most of its institutional benchmarks (except North Carolina State University) and all 
the national comparative averages 
(Table 7). IU’s performance of 
business funded research also 
exceeds all the national 
comparative averages at 
$25 million but falls in the middle 
of its institutional benchmark set.  

The combination of a new 
emphasis on R&D overall and a 
strong basic research context sees 
the level of Notre Dame’s business 
funding being below most of the 
relevant national comparative 
averages—expanding its research 
relationships with regional business 
and industry is, however, currently 
an area of emphasis for the 
university.  

As with federal funding, the 
national/aspirant benchmarks 
typically receive larger amounts of 
business research funding support, 
though with the differing levels of 
total research, the business “share” 
can vary significantly from 
institution to institution.  

 

 

 

 

Table 7. Business Funded R&D Expenditures, 2016 

Institution (Grouped by Benchmark Set) 
Total Higher 

Education R&D 
Expenditures 

Business Funded 
Higher Education R&D 

Business $M Share of Total 

Indiana Major Research Universities, Total $1,375.1 $78.6 5.7% 
Indiana University, Bloomington/Indianapolis (MED) $566.6 $25.0 4.4% 

University of Alabama, Birmingham (MED) $537.8 $50.0 9.3% 
University of Colorado, Boulder/Denver (MED) $896.8 $24.4 5.2% 
University of Iowa (MED) $473.4 $18.2 4.6% 
University of Maryland Baltimore (MED) $393.9 $36.6 8.3% 

Purdue University, West Lafayette $606.3 $47.8 7.9% 
Iowa State University $328.4 $23.2 7.1% 

North Carolina State University $489.9 $71.0 14.5% 

University of Illinois, Urbana Champaign $625.2 $39.4 6.3% 
Virginia Polytechnic Institute/State University $521.8 $40.3 7.7% 

University of Notre Dame $202.2 $5.8 2.9% 

Georgetown University (MED) $183.8 $10.4 5.7% 
Northwestern University (MED) $713.5 $38.3 5.4% 

Princeton University $305.1 $10.2 3.3% 
Rice University $154.5 $11.0 7.1% 

National/Aspirant Benchmarks 
Georgia Institute of Technology $790.7 $46.5 5.9% 

University of California, Berkeley $774.3 $65.8 8.5% 

University of Michigan, Ann Arbor (MED) $1,436.4 $69.9 4.9% 
University of Southern California (MED) $702.9 $34.8 5.0% 

University of Texas, Austin (MED) $621.7 $67.8 10.9% 
National Comparative Averages 

All U.S. Higher Ed Institutions (640) $112.2 $6.6 5.9% 
Top-Quartile U.S. Higher Ed R&D Institutions (160) $408.4 $24.2 5.9% 

U.S. Public Universities (393) $120.0 $6.5 5.4% 

U.S. Private Universities (247) $99.9 $6.7 6.7% 
U.S. Universities with Medical School (157) $318.7 $17.7 5.6% 

U.S. Universities without Medical School (483) $45.1 $3.0 6.6% 
U.S. 1862 Land-Grant Universities (53) $348.7 $17.9 5.1% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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State/Local Government Funding for Higher Education R&D Expenditures 
Though typically a less important 
source of higher education 
research funding overall, 
state/local research funding is 
often a key component of the 
diverse funding portfolio of the 
1862 Land-Grant Universities, due 
to both agricultural research 
relationships and mutually 
supportive relationships between 
land-grant universities and other 
state agencies (e.g., Departments 
of Transportation, Natural 
Resources, or Planning).12 In this 
context, Purdue receives significant 
state and local funding for 
research, with both the amount 
and share exceeding all 
benchmarks examined except 
North Carolina State University 
(Table 8). 

IU’s state and local research 
funding is below its relevant 
benchmarks and national 
comparative averages, perhaps 
most importantly receiving one-
third of the national average 
state/local research support for 
universities with medical schools. 
With the IUSM located in 
Indianapolis, both the capital and population center of the state, this suggests that there may be an opportunity for 
increased research activities in support of both state and local government health initiatives. 

While considering the relative and comparative size of its total R&D portfolio, Notre Dame also receives a somewhat lower 
amount and share of state and local R&D support compared with many of its institutional benchmarks and relevant 
national comparative averages (e.g., overall, top quartile, private universities, universities without a medical school); 
therefore, this also suggests a potential avenue for growth as the university continues to expand its overall research 
activities. 

 

  

                                                                 
12 These state/local government research funds include only state appropriations restricted for R&D or other specific research grants from state/local 
government funders. General operational appropriation funds flowing to the university that are ultimately used for research would be captured under 
institutional funding. 

Table 8. State/Local Government Funded R&D Expenditures, 2016 

Institution (Grouped by Benchmark Set) 
Total Higher 

Education R&D 
Expenditures 

State/Local Government Funded 
Higher Education R&D 

State/Local 
Govt. $M Share of Total 

Indiana Major Research Universities, Total $1,375.1 $90.4 6.6% 
Indiana University, Bloomington/Indianapolis (MED) $566.6 $4.1 0.7% 

University of Alabama, Birmingham (MED) $537.8 $5.7 1.1% 
University of Colorado, Boulder/Denver (MED) $896.8 $27.4 3.1% 
University of Iowa (MED) $473.4 $8.1 1.7% 

University of Maryland Baltimore (MED) $393.9 $27.1 6.9% 
Purdue University, West Lafayette $606.3 $85.6 14.1% 

Iowa State University $328.4 $43.9 13.4% 
North Carolina State University $489.9 $95.2 19.4% 

University of Illinois, Urbana Champaign $625.2 $32.2 5.2% 

Virginia Polytechnic Institute/State University $521.8 $58.5 11.2% 
University of Notre Dame $202.2 $0.7 0.3% 

Georgetown University (MED) $183.8 $2.2 0.9% 

Northwestern University (MED) $713.5 $2.9 0.4% 
Princeton University $305.1 $0.6 0.2% 

Rice University $154.5 $7.1 4.6% 
National/Aspirant Benchmarks 

Georgia Institute of Technology $790.7 $7.5 0.9% 
University of California, Berkeley $774.3 $44.3 5.7% 

University of Michigan, Ann Arbor (MED) $1,436.4 $3.4 0.2% 

University of Southern California (MED) $702.9 $7.9 1.1% 
University of Texas, Austin (MED) $621.7 $25.5 4.1% 

National Comparative Averages 

All U.S. Higher Ed Institutions (640) $112.2 $6.3 5.6% 

Top-Quartile U.S. Higher Ed R&D Institutions (160) $408.4 $22.0 5.4% 
U.S. Public Universities (393) $120.0 $9.4 7.8% 

U.S. Private Universities (247) $99.9 $1.4 1.4% 
U.S. Universities with Medical School (157) $318.7 $12.4 3.9% 

U.S. Universities without Medical School (483) $45.1 $4.3 9.5% 

U.S. 1862 Land-Grant Universities (53) $348.7 $39.1 11.2% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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Nonprofit Funding for Higher Education R&D Expenditures 
All three of the state’s major research universities report significant amounts and shares of their research portfolios funded 
by nonprofit entities. IU’s nonprofit funding at $54 million significantly exceeds all relevant national comparative averages 
and all specific institutional 
benchmarks, with the exception of 
the University of Colorado, 
Boulder/Denver (Table 9). Purdue 
performed $44 million in nonprofit 
funded research, also significantly 
exceeding all its institutional 
benchmarks and relevant national 
comparative averages. Notre Dame 
at over $19 million also exceeds 
most relevant national 
comparative averages. The success 
in nonprofit research funding for 
these three institutions is likely due 
to the combination of both 
nonprofit medical institution 
resources and the overall strong 
philanthropic community within 
the state of Indiana.13 

 

 

 

 

 

 

  

                                                                 
13 Research funding provided to any of the three universities from the Indiana Innovation Institute (IN3) core support from the Lilly Endowment would be 
captured within this funding source category. Any external funding developed via IN3 flowing to the universities would be captured in the appropriate 
source category (i.e., federal, business, etc.). 

Table 9. Nonprofit Funded R&D Expenditures, 2016 

Institution (Grouped by Benchmark Set) 
Total Higher 

Education R&D 
Expenditures 

Nonprofit Funded 
Higher Education R&D 

Nonprofit $M Share of Total 

Indiana Major Research Universities, Total $1,375.1 $117.9 8.6% 
Indiana University, Bloomington/Indianapolis (MED) $566.6 $54.4 9.6% 

University of Alabama, Birmingham (MED) $537.8 $26.7 5.0% 
University of Colorado, Boulder/Denver (MED) $896.8 $81.1 9.0% 
University of Iowa (MED) $473.4 $19.9 4.2% 
University of Maryland Baltimore (MED) $393.9 $26.2 6.7% 

Purdue University, West Lafayette $606.3 $44.0 7.3% 
Iowa State University $328.4 $8.9 2.7% 

North Carolina State University $489.9 $1.2 0.2% 

University of Illinois, Urbana Champaign $625.2 $22.3 3.6% 
Virginia Polytechnic Institute/State University $521.8 $3.7 0.7% 

University of Notre Dame $202.2 $19.5 9.6% 

Georgetown University (MED) $183.8 $22.7 12.3% 
Northwestern University (MED) $713.5 $41.6 5.8% 

Princeton University $305.1 $22.5 7.4% 
Rice University $154.5 $14.3 9.2% 

National/Aspirant Benchmarks 
Georgia Institute of Technology $790.7 $10.9 1.4% 

University of California, Berkeley $774.3 $101.2 13.1% 
University of Michigan, Ann Arbor (MED) $1,436.4 $56.6 3.9% 

University of Southern California (MED) $702.9 $46.1 6.6% 

University of Texas, Austin (MED) $621.7 $35.3 5.7% 
National Comparative Averages 

All U.S. Higher Ed Institutions (640) $112.2 $7.2 6.4% 
Top-Quartile U.S. Higher Ed R&D Institutions (160) $408.4 $26.8 6.6% 

U.S. Public Universities (393) $120.0 $6.7 5.6% 
U.S. Private Universities (247) $99.9 $8.1 8.1% 

U.S. Universities with Medical School (157) $318.7 $22.6 7.1% 

U.S. Universities without Medical School (483) $45.1 $2.2 4.9% 
U.S. 1862 Land-Grant Universities (53) $348.7 $16.3 4.7% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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All Other External Funding for Higher Education R&D Expenditures 
Individual institutions within the HERD Survey have widely varying portfolios of “other external funding”—ranging from 
none to nearly $100 million—primarily driven by individual donor gifts directed specifically at research (Table 10). 

Notre Dame’s research funding 
portfolio includes a significant 
amount ($13 million) and share 
(6.4%) from all other external 
funding sources, more than 
doubling many of the relevant 
national comparative averages, 
except for simply equaling the total 
for top-quartile research 
universities.  

Both IU and Purdue have research 
funding shares from all other 
external funding sources that are 
below each of the institution’s 
relevant national comparative 
averages. 

Two aspirant benchmarks, USC and 
University of California, Berkeley 
(UC-Berkeley), generate substantial 
funding, $70 million and $56 
million, respectively, from these all 
other external sources, likely in the 
form of specific gifts for research 
funding, funding from non-U.S. 
global agencies (e.g., United 
Nations, World Bank), or funding 
from foreign governments. 

 

 

  

Table 10. All Other External Funded R&D Expenditures, 2016 

Institution (Grouped by Benchmark Set) 
Total Higher 

Education R&D 
Expenditures 

All Other External Funding Sources 
Higher Education R&D 

All Other $M Share of Total 

Indiana Major Research Universities, Total $1,375.1 $24.6 1.8% 
Indiana University, Bloomington/Indianapolis (MED) $566.6 $2.8 0.5% 

University of Alabama, Birmingham (MED) $537.8 $0.0 0.0% 
University of Colorado, Boulder/Denver (MED) $896.8 $13.5 1.5% 
University of Iowa (MED) $473.4 $0.1 0.0% 
University of Maryland Baltimore (MED) $393.9 $3.1 0.8% 

Purdue University, West Lafayette $606.3 $8.7 1.4% 
Iowa State University $328.4 $2.9 0.9% 

North Carolina State University $489.9 $0.6 0.1% 

University of Illinois, Urbana Champaign $625.2 $18.8 3.0% 
Virginia Polytechnic Institute/State University $521.8 $4.0 0.8% 

University of Notre Dame $202.2 $13.0 6.4% 

Georgetown University (MED) $183.8 $11.8 6.4% 
Northwestern University (MED) $713.5 $7.8 1.1% 

Princeton University $305.1 $5.8 1.9% 
Rice University $154.5 $3.2 2.1% 

National/Aspirant Benchmarks 
Georgia Institute of Technology $790.7 $4.9 0.6% 

University of California, Berkeley $774.3 $55.8 7.2% 

University of Michigan, Ann Arbor (MED) $1,436.4 $15.8 1.1% 
University of Southern California (MED) $702.9 $70.2 10.0% 

University of Texas, Austin (MED) $621.7 $7.3 1.2% 
National Comparative Averages 

All U.S. Higher Ed Institutions (640) $112.2 $3.5 3.1% 
Top-Quartile U.S. Higher Ed R&D Institutions (160) $408.4 $13.1 3.2% 

U.S. Public Universities (393) $120.0 $4.1 3.4% 

U.S. Private Universities (247) $99.9 $2.5 2.5% 
U.S. Universities with Medical School (157) $318.7 $10.1 3.2% 

U.S. Universities without Medical School (483) $45.1 $1.3 2.9% 
U.S. 1862 Land-Grant Universities (53) $348.7 $10.3 2.9% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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Institutional Funding for Higher Education R&D Expenditures 
As discussed in the high-level funding profile, all three Indiana research universities’ institutional shares exceed all the 
national comparative averages, often by 10 or more percentage points. As a long-term trend, it is difficult to assess how 
much of these institutional funds are part of the base operating culture of these universities or part of a consistent level of 
investment in research faculty, infrastructure, and new research programs. Furthermore, while the funding received (or 
more correctly invested) by the Indiana universities is substantial, other universities such as Iowa State, University of Iowa, 
Virginia Tech, and the University of Michigan among the specific universities examined had larger amounts and/or similar 
shares (Table 11).  

While institutional research funds 
are used in a variety of situations 
such as new faculty start-up 
packages, cost sharing or reduced 
overhead on specific projects, a key 
consideration is simply the growth 
and evolution of a university’s 
research enterprise. Plans to 
significantly grow an overall 
research base, as in the case of 
Notre Dame, or the institutions 
taking aim at new or expanding 
research fields, such as health 
sciences for IU and health sciences 
and aerospace engineering for 
Purdue, require significant 
institutional investment to “prime 
the pump.” Additionally, major 
federal cooperative research 
programs such as the Agricultural 
Experiment Station at Purdue and 
the Indiana CTSI require 
institutional matching funds or cost 
share as a key component of the 
funding model. 

From a comparative perspective, 
IU’s amount and share exceed all 
its institutional benchmarks and all 
the national/aspirant benchmarks, except the University of Michigan. Purdue’s share and amount fall in the upper half of its 
institutional benchmarks, while its share is below both Iowa State and Virginia Tech. Notre Dame’s share, again due to a 
significant overall expansion of its research activities over the last decade, exceeds all its institutional benchmarks. 

While the previous subsections provide some perspectives on areas for potential funding growth, institutional investment 
in R&D can be a key and necessary part of an overall funding portfolio if used for growth and evolution of the research 
enterprise (and thereby secure an enhanced competitive position for securing external grants awards). It would be more 
concerning if the Indiana major research universities were simply using these funds to make up for poor performance from 
other funding sources. Considering that, in many instances, the Indiana universities are at the national average and often 
at or exceeding the average of the top quartile of U.S. research universities, these higher orders of institutional funding 
are worth monitoring; but, in TEConomy’s opinion, they are not a significant concern. 

Table 11. Institutional Funded R&D Expenditures, 2016 

Institution (Grouped by Benchmark Set) 
Total Higher 

Education R&D 
Expenditures 

Institutionally Funded 
Higher Education R&D 

Institutional $M Share of Total 

Indiana Major Research Universities, Total $1,375.1 $505.6 36.8% 
Indiana University, Bloomington/Indianapolis (MED) $566.6 $238.5 42.1% 

University of Alabama, Birmingham (MED) $537.8 $106.7 19.8% 
University of Colorado, Boulder/Denver (MED) $896.8 $57.0 6.4% 
University of Iowa (MED) $473.4 $183.1 38.7% 
University of Maryland Baltimore (MED) $393.9 $113.3 28.8% 

Purdue University, West Lafayette $606.3 $191.1 31.5% 
Iowa State University $328.4 $124.1 37.8% 

North Carolina State University $489.9 $119.6 24.4% 

University of Illinois, Urbana Champaign $625.2 $177.5 28.4% 
Virginia Polytechnic Institute/State University $521.8 $219.3 42.0% 

University of Notre Dame $202.2 $76.0 37.6% 

Georgetown University (MED) $183.8 $52.8 28.7% 
Northwestern University (MED) $713.5 $190.4 26.7% 

Princeton University $305.1 $104.1 34.1% 
Rice University $154.5 $35.7 23.1% 

National/Aspirant Benchmarks 
Georgia Institute of Technology $790.7 $152.5 19.3% 

University of California, Berkeley $774.3 $165.4 21.4% 

University of Michigan, Ann Arbor (MED) $1,436.4 $504.0 35.1% 
University of Southern California (MED) $702.9 $134.3 19.1% 

University of Texas, Austin (MED) $621.7 $128.5 20.7% 

National Comparative Averages 

All U.S. Higher Ed Institutions (640) $112.2 $28.1 25.0% 
Top-Quartile U.S. Higher Ed R&D Institutions (160) $408.4 $101.0 24.7% 

U.S. Public Universities (393) $120.0 $32.4 27.0% 
U.S. Private Universities (247) $99.9 $21.2 21.3% 

U.S. Universities with Medical School (157) $318.7 $76.7 24.1% 

U.S. Universities without Medical School (483) $45.1 $12.3 27.2% 
U.S. 1862 Land-Grant Universities (53) $348.7 $99.7 28.6% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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D. Broader Analysis of University-Level Expenditure Data  

Additional Institutional Characteristics 
Two additional institutional characteristics are useful in understanding key drivers of overall funding flow to the 
universities—size and importance of medical school–focused research and the amount of contract research performed by 
the university. Table 12 details the 
reported share of university research that 
is generated by a university medical school, 
if one exists, and the share of university 
research that is generated through R&D 
contracts as opposed to research grants. 
The actual specific expenditures, leading to 
these shares, are captured in previous 
tables. 

Medical school–based R&D expenditures 
($307 million) represent a slight majority 
(54%) of the entire R&D portfolio of IU and 
a larger share by 5 percentage points than 
the medical school national comparative 
average.14 However, the share is not as 
large as several universities with medical 
schools contained within the complete 
analysis set. This suggests that, while 
medical school research funding is a critical 
component of the IU’s research portfolio, 
there is a substantial component of 
research funding not connected to the 
medical school that also needs to be 
positioned to succeed. 

The emphasis on basic research in the 
research portfolios of all three Indiana 
major research universities finds itself 
reflected in the relatively small shares of 
contract R&D funds—all three are on the 
lower ends of their respective benchmark 
comparisons and are well below all national comparative averages. 

As shown in Table 12, contract research plays a significant role in the funding portfolio for many of the large, aspirant 
benchmarks (it should be noted that the large share for Georgia Institute of Technology is biased by the inclusion of the 
Georgia Tech Research Institute—a university-affiliated, contract engineering research organization). Reaching such a 
comparative size, if a goal of any of the universities, may require an increased willingness to engage in contract research, 
including changes in publication and intellectual property policies where warranted. 

                                                                 
14 The $307 million represents only research expenditures. Clinical care and/or educational funding flowing to the IUSM from various sources will not be 
captured in these data. 

Table 12. Key Institutional Characteristics Driving University Research Funding 

Institution (Grouped by Benchmark Set) 
Total Higher 

Education R&D 
Expenditures 

Medical 
School R&D 

Expenditures 
Share 

Contract 
Financed R&D 
Expenditures 

Share 

Indiana Major Research Universities, Total $1,375.1 22.3% 9.7% 
Indiana University, Bloomington/Indianapolis (MED) $566.6 54.1% 6.8% 

University of Alabama, Birmingham (MED) $537.8 67.1% 29.8% 
University of Colorado, Boulder/Denver (MED) $896.8 35.0% 34.2% 
University of Iowa (MED) $473.4 54.0% 18.3% 
University of Maryland Baltimore (MED) $393.9 89.0% 14.6% 

Purdue University, West Lafayette $606.3 0.0% 13.9% 
Iowa State University $328.4 0.0% 13.0% 
North Carolina State University $489.9 0.0% 42.4% 
University of Illinois, Urbana Champaign $625.2 0.0% 12.9% 
Virginia Polytechnic Institute/State University $521.8 0.0% 22.5% 

University of Notre Dame $202.2 0.0% 5.3% 
Georgetown University (MED) $183.8 66.9% 12.0% 
Northwestern University (MED) $713.5 77.7% 15.0% 
Princeton University $305.1 0.0% 6.9% 
Rice University $154.5 0.0% 9.8% 

National/Aspirant Benchmarks    

Georgia Institute of Technology $790.7 0.0% 54.6% 
University of California, Berkeley $774.3 0.0% 20.3% 
University of Michigan, Ann Arbor (MED) $1,436.4 39.4% 13.0% 
University of Southern California (MED) $702.9 51.1% 20.0% 
University of Texas, Austin (MED) $621.7 0.8% 35.9% 

National Comparative Averages    

All U.S. Higher Ed Institutions (640) $112.2 34.4% 17.6% 
Top-Quartile U.S. Higher Ed R&D Institutions (160) $408.4 36.5% 17.7% 
U.S. Public Universities (393) $120.0 27.8% 16.8% 
U.S. Private Universities (247) $99.9 47.0% 19.1% 
U.S. Universities with Medical School (157) $318.7 49.4% 17.2% 
U.S. Universities without Medical School (483) $45.1 0.0% 18.5% 
U.S. 1862 Land-Grant Universities (53) $348.7 13.9% 16.0% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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Cost Structure 
Assessing research funding, via expenditure analysis, would be remiss without examining available information regarding 
cost structures, including the number of principal investigators (PIs) who are supported with these funds. Characteristics 
related to state-level cost-of-living, faculty and research portfolio size, emphasis of the disciplines (i.e., whether the 
university is focused on higher-cost research domains), and age of faculty and researchers (i.e., older, longer-tenured 
faculty earning more in salary and benefits than new faculty and postdocs) are also influential. 

For comparison purposes, unfortunately, the NSF HERD Survey captures limited information to gain insights into these cost-
impacting variables. Some information is collected, with limited university-specific data made publicly available. 

In a somewhat striking finding, all three 
Indiana major research universities have 
relatively lower shares of their R&D 
expenditures devoted to salary, wages, and 
fringe benefits (Table 13). Compared with 
each institution’s specific benchmark set, 
most of the national/aspirant benchmarks 
(except USC), and all national comparative 
averages, the Indiana research universities’ 
compensation share is typically 4 to 10 or 
more percentage points lower. These lower 
compensation shares correspond to higher 
relative shares in other (non-compensation) 
direct costs, including expenditures ranging 
from software and equipment to pass-
throughs to other organization, travel, tuition 
waivers, and supplies.  

From an indirect cost perspective, the three 
Indiana research universities are among the 
lower shares within their specific benchmark 
sets and national/aspirant benchmarks. 
Compared with the national comparative 
averages, IU’s and Notre Dame’s indirect cost 
shares are both lower than their relevant 
national comparative averages, while 
Purdue’s is slightly higher (perhaps reflecting 
higher facilities and administrative rates 
associated with its engineering research 
infrastructure). 

 

Principal Investigators and Average Funding Productivity 
Both the amount of funding that can be obtained and the amount of funding that is needed to support a university’s 
research enterprise are partly a function of the number of PIs working within the university. While institutions may have 

Table 13. Cost Structure by Key Component Shares 

Institution (Grouped by Benchmark Set) 

R&D Salary, 
Wages, and 
Fringes as 

Share of Total 
R&D 

Expenditures 

R&D Other 
Direct Costs as 
Share of Total 

R&D 
Expenditures 

R&D Indirect 
Costs as Share 
of Total R&D 
Expenditures 

Indiana Major Research Universities, Total 36% 42% 22% 
Indiana University, Bloomington/Indianapolis (MED) 38% 41% 21% 

University of Alabama, Birmingham (MED) 42% 30% 28% 
University of Colorado, Boulder/Denver (MED) 46% 29% 24% 
University of Iowa (MED) 46% 24% 30% 
University of Maryland Baltimore (MED) 47% 30% 23% 

Purdue University, West Lafayette 34% 41% 25% 
Iowa State University 50% 31% 19% 
North Carolina State University 39% 32% 29% 
University of Illinois, Urbana Champaign 47% 33% 20% 
Virginia Polytechnic Institute/State University 41% 27% 31% 

University of Notre Dame 37% 47% 16% 
Georgetown University (MED) 52% 34% 14% 
Northwestern University (MED) 42% 27% 31% 
Princeton University 41% 31% 28% 
Rice University 47% 29% 24% 

National/Aspirant Benchmarks    

Georgia Institute of Technology 43% 28% 28% 
University of California, Berkeley 45% 30% 25% 
University of Michigan, Ann Arbor (MED) 53% 26% 20% 
University of Southern California (MED) 37% 32% 30% 
University of Texas, Austin (MED) 48% 30% 21% 

National Comparative Averages    

All U.S. Higher Ed Institutions (640) 44% 33% 23% 
Top-Quartile U.S. Higher Ed R&D Institutions (160) 44% 33% 23% 
U.S. Public Universities (393) 46% 32% 22% 
U.S. Private Universities (247) 39% 35% 26% 
U.S. Universities with Medical School (157) 43% 32% 24% 
U.S. Universities without Medical School (483) 45% 35% 20% 
U.S. 1862 Land-Grant Universities (53) 46% 33% 21% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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internal definitions of what 
constitutes a PI, using the defined 
information from the HERD 
Survey does provide some 
additional insights into the 
research performance of each 
institution.15   

The institution-level data should 
still be reviewed with some 
caution as, even under the 
consistent definition used in the 
survey, individual institutions may 
not be consistent in how they 
report these numbers.  

The averaging of reporting within 
the national comparative 
averages does provide some 
useful context in assessing the 
research performance of Indiana’s 
research universities. The three 
Indiana major research 
universities have a combined 
3,365 PIs (Table 14). With nearly 
$1.4 billion in research 
performed in 2016 by Indiana’s 
research universities, this 
amounts to $408,659 performed 
per PI. The level of research that 
this represents would have been 
performed by the PI themselves 
and/or by a group of research personnel under their direction.16 This volume of research per PI at the Indiana universities as 
a group is moderately less than the national average per PI of $436,154 (a difference of over $27,000 or 6.7%). It is 
significantly lower than the average for top-quartile institutions, which demonstrate an average of $483,256 per PI—a 
nearly $75,000 (18.3%) differential. Beyond these group comparisons, the individual performance of each university, 
relative to the national comparative averages, vary significantly. Because federal research funding makes up a subset of 
total funding, federal funding productivity will always be lower than total funding productivity.17  

It should be noted that these data are averages built upon all reported PIs and all reported research funding—the discipline 
and size of external funding sources play an important role in determining the capacity for increasing research 
performance. For example, using data provided by the IUSM regarding its number of PIs, the productivity value for IUSM PIs 
reach $958,000 in medical school research funding per PI (compared with the IU PI average of slightly more than $367,000). 

                                                                 
15 The NSF HERD Survey definition: A principal investigator (PI) is designated by your institution to direct the R&D project or program and be responsible for 
the scientific and technical direction of the project. Co-investigators (co-PIs) may be designated for this role and should also be included. Count each person 
only once. 
16 The NSF HERD Survey data do capture and provide a data point on total research personnel; but, after conversations with the three universities’ 
research leadership, differences in operations and reporting across all universities likely make these values less useful for comparisons between 
institutions. 
17 The NSF HERD Survey does not capture a specific data point representing the number of PIs receiving some level of federal funding. Hence, total PIs is 
used for both columns’ calculations. 

Table 14. Principal Investigators and Average R&D Expenditure per PI 

Institution (Grouped by Benchmark Set) 

Total Higher 
Education 

R&D 
Expenditures 

($M) 

2016 
Reported 
Principal 

Investigators 

Total R&D 
Expenditures 
per Principal 
Investigator  

($) 

Federal R&D 
Expenditures 
per Principal 
Investigator 

($) 

Indiana Major Research Universities, Total $1,375.1 3,365 $408,659 $165,818 
Indiana University, Bloomington/Indianapolis (MED) $566.6 1,543 $367,219 $156,679 

University of Alabama, Birmingham (MED) $537.8 739 $727,774 $471,762 
University of Colorado, Boulder/Denver (MED) $896.8 2,114 $424,233 $317,386 
University of Iowa (MED) $473.4 1,025 $461,817 $231,944 
University of Maryland Baltimore (MED) $393.9 895 $440,085 $230,154 

Purdue University, West Lafayette $606.3 1,443 $420,168 $158,762 
Iowa State University $328.4 728 $451,078 $172,249 
North Carolina State University $489.9 1,048 $467,479 $193,069 
University of Illinois, Urbana Champaign $625.2 1,124 $556,210 $298,093 
Virginia Polytechnic Institute/State University $521.8 1,047 $498,351 $187,067 

University of Notre Dame $202.2 379 $533,551 $229,892 
Georgetown University (MED) $183.8 345 $532,719 $242,977 
Northwestern University (MED) $713.5 1,196 $596,564 $361,549 
Princeton University $305.1 342 $892,243 $473,693 
Rice University $154.5 235 $657,630 $354,353 

National/Aspirant Benchmarks     
Georgia Institute of Technology $790.7 1,263 $626,054 $450,063 
University of California, Berkeley $774.3 1,842 $420,334 $185,563 
University of Michigan, Ann Arbor (MED) $1,436.4 4,874 $294,716 $161,418 
University of Southern California (MED) $702.9 927 $758,216 $441,765 
University of Texas, Austin (MED) $621.7 721 $862,264 $495,574 

National Comparative Averages     
All U.S. Higher Ed Institutions (640) $112.2 257 $436,154 $235,545 
Top-Quartile U.S. Higher Ed R&D Institutions (160) $408.4 845 $483,256 $261,820 
U.S. Public Universities (393) $120.0 305 $392,751 $199,489 
U.S. Private Universities (247) $99.9 181 $552,842 $332,480 
U.S. Universities with Medical School (157) $318.7 674 $472,661 $265,820 
U.S. Universities without Medical School (483) $45.1 122 $370,487 $181,087 
U.S. 1862 Land-Grant Universities (53) $348.7 911 $382,644 $181,472 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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These calculations also lead to a value of $213,000 for research PIs outside of the IUSM and medical school research 
funding, indicating an important dichotomy in research funding performance and productivity within IU. 

 

Opportunities to Expand Funding 
As discussed, overall research funding performance is strong within the three major research institutions, yet there are 
potential opportunities to expand this funding. Characterizing this opportunity is not a simple matter, as each institution’s 
operations and funding profile reflects the following: 

 Historical development and evolution of the institution’s research portfolio;  

 Overall size of the faculty engaged in significant research; 

 Changing faculty interests in pursuing different research challenges, collaborations, and technology domains; and  

 The dynamics of securing research funding from the types of funders that are willing (and, in some instances, 
related to matching funds, required) as budgets from these funders change with both economic and political 
cycles. 

To provide some 
characterization of the 
size of the potential 
opportunity, the research 
funding productivity 
metrics from the previous 
section can be used to 
provide some, if 
imperfect, perspective.  

Table 15 details how 
changing the research 
productivity (e.g., dollars 
per PI) to the level of the 
national average research 
university and the top-
quartile research 
university average would change the total amount of research performed 
from both a total (all funders) perspective and from a federal funding 
perspective. As such, these measures average out distinctions within each 
individual institution’s research portfolio, while providing a generalized 
perspective on a broader overall opportunity, versus calculating similar 
metrics for detailed specific comparables such as private institutions or 
institutions with a medical school. Given the specific funding needs of 
each institution, the current portfolio of research activities, and the 
desires to maintain a fully viable, sustainable, and diversified funding portfolio, the true “opportunity” likely lies somewhere 
between the national average and top-quartile values provided in Table 15. Capturing these “opportunity funds” could 
come from a variety of approaches, such as increasing the size of the research faculty (somewhat more difficult for IU and 
Purdue given the current size of the research faculty); increasing the size of individual research grants, thereby increasing 
their research funding productivity; or continued growth in research domains with significant external funding sources. 
Detailing each institution: 

Table 15. Funding Differentials from Comparative Funding Productivity 

Indiana Major Research Universities 

Total Funding 
Opportunity Potential Range ($M) 

Federal Funding 
Opportunity Potential Range ($M) 

National 
Average (640) 
Productivity- 

Based 
Opportunity 

Top-Quartile 
Average (160) 
Productivity- 

Based 
Opportunity 

National 
Average (640) 
Productivity- 

Based 
Opportunity 

Top-Quartile 
Average (160) 
Productivity- 

Based 
Opportunity 

Indiana University, Bloomington/Indianapolis (MED) $106.4 $179.0 $121.7 $162.2 

Purdue University, West Lafayette $23.1 $91.0 $110.8 $148.7 

University of Notre Dame N/A N/A $2.1 $12.1 

Indiana Major Research Universities, Total $92.5 $251.0 $234.6 $323.0 

Source: TEConomy analysis and calculations using data from NSF HERD Survey data, FY 2016.  
 
Funding opportunity calculations are based upon values provided in the previous table (Table 14) and the difference between national 
or top-quartile average productivity and the funding productivity of Indiana’s major research universities. In situations where an 
institution’s federal funding productivity is significantly lower than its total funding productivity, the federal productivity calculation 
can yield a federal funding opportunity magnitude and range that are larger than the total funding opportunity and range. 

 

Calculating Funding Opportunity 

Funding Opportunity (or Differential) = (National 
or Top-Quartile “Average” Funding Productivity 
per PI − Indiana Institution’s Funding 
Productivity × Indiana Institution’s Current 
Number of PIs) 
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 Increasing the research funding per PI at IU to reach national average norms yields an opportunity potential of 
between $106 million and $179 million in total research funding. When focused solely on federal funding, the size 
of the opportunity ranges from $122 million to $162 million. This would indicate that much of the overall funding 
opportunity lies within growth of federal funding. 

 For Purdue, the total funding opportunity ranges from $23 million to $91 million. The federal opportunity for 
Purdue ranges from $111 million to $149 million. In this example, again much of the total funding opportunity can 
be attributed to the federal funding opportunity. However, given the structure of Purdue’s portfolio, with certain 
matching requirements for federal funds, the upper end of the federal range will likely be less attainable. 

 Notre Dame’s total funding per PI currently outpaces both the national average and the top-quartile average, so no 
calculated differential exists. From a federal funding perspective, the current opportunity is in the $2 million to $12 
million range based upon the performance calculation. For Notre Dame, however, the continued growth and 
emergence of its research capacity will likely exceed this “calculated” opportunity in the near future. 

 Perhaps most importantly, from a combined multi-university state portfolio, the funding opportunity could reach 
more than $250 million in total funding or, when focused solely on federal funding performance, the federal 
funding opportunity could exceed $320 million for the three Indiana major research universities combined. 

As described, this assessment of the funding opportunity is from a broad institutional perspective. Some caution in its 
interpretation is warranted based upon accurate counting of PIs and, as discussed, significant variations in funding 
productivity that occur based upon research drivers and funding sources. Some additional perspectives regarding discipline 
areas that may provide further specificity regarding these opportunities are described in the next section. 
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E. Detailed Assessment of Research Portfolio Funding 
—Key Research Disciplines 

In part, research funding amounts and opportunities are a reflection of the disciplinary strengths and weaknesses of an 
institution. For example, a university may have a world-class reputation in research in disciplines such as comparative 
literature, art history, linguistics, or any number of humanities and social science disciplines—but this expertise, being in 
disciplines that do not see large-scale government or other agency funding levels, would not be reflected in high levels of 
overall research funding. Generally speaking, research universities having robust capabilities and research programs in the 
more highly funded physical and life science disciplinary groups will tend to be rewarded with access to much higher levels 
of external funding (as would institutions with strong engineering and applied sciences, such as agricultural science, 
programs). The disciplines attached to the two upper circles of the Venn diagram on Figure 7, from The Importance of 
Research Universities report, will tend toward higher access to significant research funding. 

Figure 7. Basic and Applied Science Domains and Associated Disciplines 

 
Source: The Importance of Research Universities, page 43. 

 

Indiana benefits from having a research university community with robust core competencies in science and engineering 
(S&E) disciplines. Table 16 details the performance of the combined Indiana research universities across nine major S&E 
disciplines. It is evident that, between 2006 and 2016, Indiana benefitted from a significant increase in federal research 
funding across all but one of these disciplinary categories. Also shown in Table 16 is where Indiana’s combined research 
universities demonstrate a comparative specialization versus the national normative level, measured by R&D funding 
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research concentration.18 These data show Indiana demonstrating a comparative specialization in agricultural sciences, 
electrical/electronic/communications engineering, aerospace/aeronautical/astronautical engineering, computer and 
information sciences, and other engineering.  

Table 16. Research Funding by Key Detailed Disciplines for Indiana Major Research Universities, 2006 and 2016 

Broad Discipline 
Detailed Discipline 

2006 2016 Percent Change, 2006—2016 

Total R&D 
Expenditures 

Federally 
Financed R&D 
Expenditures 

Total R&D 
Expenditures 

Federally 
Financed R&D 
Expenditures 

Total R&D 
Funding 
Research 

Concentration 

Total R&D 
Expenditures 

Federally 
Financed R&D 
Expenditures 

Health Sciences $159.8 $77.4 $316.7 $117.1 0.74 98.2% 51.2% 
Biological and Biomedical Sciences $142.9 $91.5 $143.2 $87.1 0.57 0.3% -4.7% 
Agricultural Sciences $99.4 $26.5 $131.7 $39.4 2.09 32.6% 48.5% 
Electrical/Electronic/Communications Engineering $40.2 $22.5 $65.3 $41.6 1.36 62.4% 84.6% 
Chemistry $43.1 $24.9 $64.2 $34.9 0.86 48.9% 40.3% 
Aerospace/Aeronautical/Astronautical Engineering $10.6 $6.4 $55.0 $25.1 3.25 418.2% 290.2% 
Computer and Information Sciences $24.0 $14.4 $54.0 $37.5 1.36 125.4% 159.4% 
Other Engineering $29.6 $10.6 $45.2 $17.6 1.06 52.9% 65.4% 
Physics $42.3 $22.2 $42.2 $27.3 0.57 -0.4% 22.8% 

Grand Total $880.8 $401.9 $1,375.1 $558.0 1.00 56.1% 38.8% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016 and FY 2006. 

 

The following analysis includes specific assessment and data tables for all detailed disciplines where the three institutions 
together reached at least $40 million in R&D expenditures in 2016 (see Appendix A, Table A-1, for total funding, federal 
funding, and 2014—2016 growth rates across all detailed disciplines). This results in nine detailed discipline discussions, 
with these disciplines accounting for two-thirds of the total research funding of Indiana’s major research universities. 

                                                                 
18 The research concentration metric compares the relative share of funding in a discipline at the university (or group of universities or state) level with the 
same discipline’s share at the national level. Values equal to 1.00 indicate that the level of research funding at the university being examined is at the same 
relative share of the university’s portfolio as it is nationally. Above 1.00 indicates the university is more concentrated than the nation, with values above 
1.20 deemed as true specializations. 

Among the nine key disciplines, Indiana’s major research universities are among an elite set of institutions. This important 
consideration can get lost in detailed assessments of the size and components of an institution’s research portfolio.  

For each of the nine key disciplines, the number of Indiana and U.S. universities that perform $10 million or more annually in research 
are provided. 

 Health Sciences—Two of 146 

 Biological Sciences—Three of 164 

 Agricultural Sciences—One of 56 

 Electrical Engineering—Two of 50 

 Chemistry—Three of 52 

 Aerospace Engineering—Two of 21 

 Computer Sciences—Two of 49 

 Other Engineering—One of 48 

 Physics—Three of 53 

INDIANA’S RELATIVE POSITION IN KEY DISCIPLINES 
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Health Sciences 
Indiana’s three major research universities performed $316.7 million in health sciences research in 2016. 

Health sciences research is the largest single discipline in the state with most of the research performed by IU accounting 
for $256.0 million (81%) of the major research university total, exceeding all national comparative averages (Table 17). 
However, IU’s federal funding for health sciences research, is below its institutional benchmarks (from $24 million to 
$151 million below), indicating potential opportunity for growing this funding source—an opportunity recognized by the 
university’s research leadership. 

Uniquely, Purdue exceeds its relevant comparisons at $60 million in health sciences research.19 Considering that it does not 
have a medical school, Purdue’s health sciences research portfolio size is substantial, significant, and broadly funded. In 
fact, it is ranked second nationally (behind only UC-Berkeley) in total health sciences research expenditures among all 
traditional research universities without medical schools. 

Due to its research focus areas, Notre Dame’s health and biomedical-related research is captured mostly in the biological 
and biomedical sciences category. As research activities continue to progress in certain areas, such as infectious diseases, 
more research will likely be captured in this discipline in the future. 

Table 17. Higher Education R&D Expenditures by Source of Funding—Health Sciences 

Source of Funding Disc. 
Total Federal Business State/Local Nonprofit All Other 

External Institutional 

Institution (Grouped by Benchmark Set) $M $M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

Indiana Major Research Universities, Total $316.7 $117.1 37% $28.2 9% $6.3 2% $45.2 14% $2.4 1% $117.6 37% 
Indiana University, Bloomington/Indianapolis (MED) $256.0 $96.9 38% $20.3 8% $1.1 0% $38.5 15% $1.5 1% $97.6 38% 

University of Alabama, Birmingham (MED) $351.7 $217.2 62% $30.1 9% $2.6 1% $19.3 5% $0.0 0% $82.5 23% 
University of Colorado, Boulder/Denver (MED) $377.9 $247.4 65% $35.8 9% $21.3 6% $37.9 10% $9.9 3% $25.7 7% 
University of Iowa (MED) $233.6 $121.0 52% $13.1 6% $0.6 0% $9.5 4% $0.1 0% $89.5 38% 
University of Maryland Baltimore (MED) $260.2 $129.3 50% $16.3 6% $17.4 7% $19.7 8% $2.8 1% $74.8 29% 

Purdue University, West Lafayette $60.3 $20.2 33% $7.8 13% $5.1 8% $6.7 11% $0.7 1% $19.8 33% 
Iowa State University $23.0 $5.3 23% $0.8 4% $2.2 10% $1.6 7% $0.3 2% $12.8 55% 
North Carolina State University $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  
University of Illinois, Urbana Champaign $14.0 $4.5 32% $0.9 6% $0.0 0% $0.3 2% $0.6 4% $7.7 55% 
Virginia Polytechnic Institute/State University $45.5 $13.9 31% $2.3 5% $8.0 18% $0.5 1% $0.0 0% $20.8 46% 

University of Notre Dame $0.3 $0.0 0% $0.0 0% $0.0 0% $0.0 0% $0.1 31% $0.2 69% 
Georgetown University (MED) $112.2 $61.2 55% $9.3 8% $1.7 2% $6.4 6% $4.3 4% $29.2 26% 
Northwestern University (MED) $346.3 $211.0 61% $27.9 8% $2.9 1% $18.6 5% $4.4 1% $81.4 24% 
Princeton University $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  
Rice University $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  

National/Aspirant Benchmarks              
Georgia Institute of Technology $3.2 $1.5 47% $0.2 7% $0.0 0% $0.0 0% $0.0 1% $1.4 44% 
University of California, Berkeley $67.7 $31.1 46% $5.0 7% $4.3 6% $14.8 22% $2.1 3% $10.4 15% 
University of Michigan, Ann Arbor (MED) $532.1 $270.3 51% $34.8 7% $0.6 0% $29.7 6% $4.7 1% $192.0 36% 
University of Southern California (MED) $293.7 $148.2 50% $23.9 8% $5.6 2% $17.7 6% $41.7 14% $56.6 19% 
University of Texas, Austin (MED) $27.6 $19.6 71% $1.1 4% $1.5 6% $1.2 4% $0.2 1% $4.1 15% 

National Comparative Averages              
All U.S. Higher Ed Institutions (640) $35.0 $18.9 54% $2.8 8% $1.3 4% $2.9 8% $1.3 4% $7.9 22% 
Top-Quartile U.S. Higher Ed R&D Institutions (160) $133.7 $72.2 54% $10.9 8% $4.7 3% $11.1 8% $5.0 4% $29.8 22% 
U.S. Public Universities (393) $35.4 $18.1 51% $2.4 7% $1.8 5% $2.8 8% $1.7 5% $8.6 24% 
U.S. Private Universities (247) $34.4 $20.3 59% $3.4 10% $0.5 1% $3.0 9% $0.6 2% $6.7 19% 
U.S. Universities with Medical School (157) $133.5 $73.8 55% $10.7 8% $3.6 3% $11.0 8% $4.5 3% $29.7 22% 
U.S. Universities without Medical School (483) $3.0 $1.0 35% $0.3 9% $0.5 17% $0.2 7% $0.2 7% $0.8 25% 
U.S. 1862 Land-Grant Universities (53) $57.4 $27.8 49% $4.4 8% $3.1 5% $3.5 6% $2.5 4% $15.9 28% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 

                                                                 
19 The top-quartile comparison is less relevant in this specific instance due to the significant relationship between medical schools and health sciences 
research, as 59% of the top-quartile research universities have medical schools and 94% of health sciences research is performed medical schools. 



31 
 

Biological and Biomedical Sciences 
Indiana’s three major research universities performed $143.2 million in biological and biomedical sciences research in 
2016. 

IU, due largely to the impact of the medical school, accounts for 70% of the three-institution total and surpasses all relevant 
national comparative average benchmarks (Table 18).20 However, at $100 million, it receives less funding for this discipline 
than three of its specific institutional benchmarks and two of the national/aspirant benchmarks. 

Federal funding constitutes the largest funding component for this discipline across all three institutions, in line with both 
institutional benchmarks and national comparative averages. As a land-grant university, Purdue’s total biological and 
biomedical sciences funding is substantially lower than all its specific institutional benchmarks and the 1862 Land-Grant 
Universities’ average.21 Its federal funding also exhibits a different profile than other land-grant universities with HHS/NIH 
as its leading federal funder while receiving minimal USDA funding within this discipline. Notre Dame’s funding profile 
exhibits some distinction in lower federal share and higher shares from institutional funding and, notably and significantly, 
from nonprofit sources.  

Table 18. Higher Education R&D Expenditures by Source of Funding—Biological and Biomedical Sciences 

Source of Funding Disc. 
Total Federal Business State/Local Nonprofit All Other 

External Institutional 

Institution (Grouped by Benchmark Set) $M $M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

Indiana Major Research Universities, Total $143.2 $87.1 61% $3.1 2% $2.3 2% $14.6 10% $1.3 1% $34.9 24% 
Indiana University, Bloomington/Indianapolis (MED) $100.4 $66.0 66% $2.4 2% $0.4 0% $8.2 8% $0.3 0% $23.2 23% 

University of Alabama, Birmingham (MED) $120.5 $86.6 72% $13.9 12% $0.9 1% $5.7 5% $0.0 0% $13.3 11% 
University of Colorado, Boulder/Denver (MED) $64.3 $53.6 83% $0.5 1% $0.7 1% $4.8 7% $0.5 1% $4.3 7% 
University of Iowa (MED) $110.5 $62.8 57% $2.2 2% $0.2 0% $6.8 6% $0.0 0% $38.6 35% 
University of Maryland Baltimore (MED) $107.5 $68.6 64% $1.8 2% $3.5 3% $5.4 5% $0.3 0% $27.8 26% 

Purdue University, West Lafayette $15.6 $9.5 61% $0.1 1% $1.8 11% $1.0 6% $0.1 0% $3.2 21% 
Iowa State University $80.9 $34.2 42% $11.0 14% $11.1 14% $1.9 2% $0.4 1% $22.2 27% 
North Carolina State University $99.7 $37.5 38% $8.7 9% $25.2 25% $0.3 0% $0.1 0% $28.0 28% 
University of Illinois, Urbana Champaign $57.6 $32.2 56% $1.7 3% $0.1 0% $5.9 10% $2.0 3% $15.8 27% 
Virginia Polytechnic Institute/State University $66.0 $24.5 37% $2.6 4% $5.3 8% $0.5 1% $0.3 0% $32.9 50% 

University of Notre Dame $27.1 $11.6 43% $0.6 2% $0.2 1% $5.4 20% $0.9 3% $8.4 31% 
Georgetown University (MED) $11.5 $8.3 72% $0.6 5% $0.0 0% $0.3 3% $0.2 1% $2.1 18% 
Northwestern University (MED) $122.9 $83.1 68% $3.6 3% $0.0 0% $8.6 7% $0.6 0% $27.0 22% 
Princeton University $64.7 $38.2 59% $1.6 2% $0.5 1% $4.8 7% $1.0 1% $18.6 29% 
Rice University $13.4 $7.7 58% $0.2 1% $1.2 9% $0.6 5% $0.1 1% $3.6 27% 

National/Aspirant Benchmarks              
Georgia Institute of Technology $16.9 $8.5 51% $0.2 1% $0.9 5% $0.8 5% $0.0 0% $6.4 38% 
University of California, Berkeley $82.4 $52.7 64% $1.6 2% $2.9 3% $12.0 15% $3.0 4% $10.2 12% 
University of Michigan, Ann Arbor (MED) $194.0 $131.6 68% $3.1 2% $0.0 0% $7.7 4% $3.1 2% $48.5 25% 
University of Southern California (MED) $119.2 $78.0 65% $1.5 1% $0.9 1% $6.7 6% $8.2 7% $23.9 20% 
University of Texas, Austin (MED) $46.8 $30.7 66% $0.9 2% $3.1 7% $3.0 6% $0.5 1% $8.6 18% 

National Comparative Averages              
All U.S. Higher Ed Institutions (640) $20.4 $12.0 59% $0.9 4% $0.9 4% $1.5 7% $0.5 2% $4.7 23% 
Top-Quartile U.S. Higher Ed R&D Institutions (160) $75.7 $44.5 59% $3.3 4% $3.1 4% $5.7 8% $1.8 2% $17.4 23% 
U.S. Public Universities (393) $18.0 $10.2 57% $0.5 3% $1.2 7% $1.1 6% $0.6 3% $4.3 24% 
U.S. Private Universities (247) $24.3 $14.9 61% $1.4 6% $0.3 1% $2.1 9% $0.2 1% $5.3 22% 
U.S. Universities with Medical School (157) $62.6 $38.7 62% $2.7 4% $2.0 3% $4.8 8% $1.3 2% $13.1 21% 
U.S. Universities without Medical School (483) $6.7 $3.4 51% $0.3 4% $0.5 7% $0.4 6% $0.2 3% $1.9 29% 
U.S. 1862 Land-Grant Universities (53) $49.0 $24.6 50% $1.7 3% $4.7 10% $3.3 7% $1.3 3% $13.3 27% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 

                                                                 
20 The HERD discipline of biological and biomedical sciences is strongly associated with basic biomedical-related research (e.g., immunology, molecular 
biology, and physiology). However, it also includes research across the full spectrum of biology including cell biology, genetics, botany, and plant biology. 
21 Potential data reporting issues—reporting all “plant” research, including botany and plant biology, especially research funded by USDA, as “agricultural 
sciences” instead of making distinctions between disciplines as instructed within the HERD Survey—may be leading to some of these funding distinctions. 
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Agricultural Sciences 
Indiana’s three major research universities performed $131.7 million in agricultural sciences research in 2016. 

As expected, Purdue accounts for nearly all agricultural sciences academic R&D in Indiana (Table 19). As a leading national 
agricultural research university, its total agricultural sciences research portfolio is more than twice the national 1862 Land-
Grant Universities’ total and exceeds all benchmark institutions examined. The funding source share profile is fairly 
consistent with other similar institutions, with the exception of the significant difference in business funded R&D performed 
at North Carolina State University.  

From a federal agency perspective, USDA accounts for only 52% of Purdue’s federal funding for agricultural sciences 
research, at least 10 percentage points below both the 1862 Land-Grant Universities’ average as well as all its specific 
institutional benchmarks. Purdue University captured a larger-than-typical share of agricultural sciences research from the 
NSF, accounting for 15% of its federally funded research—a share 7 percentage points above the 1862 Land-Grant 
Universities’ average and 6 percentage points above the top-quartile research average. In general, Purdue has a more 
diversified overall funding profile and a more diversified federal funding–specific portfolio. 

Table 19. Higher Education R&D Expenditures by Source of Funding—Agricultural Sciences 

Source of Funding Disc. 
Total Federal Business State/Local Nonprofit All Other 

External Institutional 

Institution (Grouped by Benchmark Set) $M $M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

Indiana Major Research Universities, Total $131.7 $39.4 30% $5.5 4% $35.7 27% $12.8 10% $2.3 2% $36.1 27% 
Indiana University, Bloomington/Indianapolis (MED) $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  

University of Alabama, Birmingham (MED) $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  
University of Colorado, Boulder/Denver (MED) $0.0 $0.0 0% $0.0 0% $0.0 0% $0.0 67% $0.0 0% $0.0 33% 
University of Iowa (MED) $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  
University of Maryland Baltimore (MED) $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  

Purdue University, West Lafayette $130.7 $39.4 30% $5.5 4% $35.7 27% $12.6 10% $2.3 2% $35.3 27% 
Iowa State University $49.1 $16.5 34% $2.5 5% $15.1 31% $3.2 6% $0.7 1% $11.1 23% 
North Carolina State University $122.5 $18.8 15% $31.9 26% $34.1 28% $0.1 0% $0.1 0% $37.6 31% 
University of Illinois, Urbana Champaign $59.6 $16.8 28% $3.9 7% $12.2 20% $3.1 5% $3.8 6% $19.7 33% 
Virginia Polytechnic Institute/State University $79.7 $22.4 28% $4.0 5% $22.7 28% $0.2 0% $2.3 3% $28.1 35% 

University of Notre Dame $1.0 $0.0 1% $0.0 0% $0.0 0% $0.2 24% $0.0 0% $0.7 75% 
Georgetown University (MED) $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  
Northwestern University (MED) $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  
Princeton University $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  
Rice University $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  

National/Aspirant Benchmarks              
Georgia Institute of Technology $3.8 $0.4 12% $0.1 2% $0.0 1% $0.0 0% $0.0 0% $3.2 85% 
University of California, Berkeley $62.9 $20.5 33% $1.2 2% $2.7 4% $5.1 8% $2.5 4% $30.9 49% 
University of Michigan, Ann Arbor (MED) $2.2 $0.0 0% $0.0 0% $0.0 0% $0.0 0% $0.0 0% $2.2 100% 
University of Southern California (MED) $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  
University of Texas, Austin (MED) $0.3 $0.0 0% $0.1 18% $0.0 0% $0.1 28% $0.0 0% $0.2 54% 

National Comparative Averages              
All U.S. Higher Ed Institutions (640) $5.1 $1.5 30% $0.3 5% $1.4 27% $0.2 4% $0.2 3% $1.6 31% 
Top-Quartile U.S. Higher Ed R&D Institutions (160) $18.8 $5.3 28% $1.0 5% $5.2 28% $0.8 4% $0.7 4% $5.9 31% 
U.S. Public Universities (393) $8.1 $2.4 29% $0.4 5% $2.2 27% $0.3 4% $0.3 3% $2.5 32% 
U.S. Private Universities (247) $0.5 $0.2 34% $0.0 2% $0.1 19% $0.1 18% $0.0 3% $0.1 23% 
U.S. Universities with Medical School (157) $8.9 $2.6 29% $0.3 3% $2.0 23% $0.5 5% $0.4 4% $3.1 35% 
U.S. Universities without Medical School (483) $3.9 $1.2 30% $0.3 6% $1.2 29% $0.1 3% $0.1 3% $1.1 29% 
U.S. 1862 Land-Grant Universities (53) $54.2 $15.3 28% $2.8 5% $15.5 29% $2.2 4% $1.7 3% $16.6 31% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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Electrical/Electronic/Communications Engineering  
Indiana’s three major research universities performed $65.3 million in electrical/electronic/communications engineering 
research in 2016. 

Electrical/electronic/communications engineering is also a two-university strength of the state with both Purdue and Notre 
Dame having important research portfolios in this discipline with similar funding profiles (Table 20). Both institutions, in 
terms of size of their research portfolios, exceed all national comparative averages. Additionally, Notre Dame exceeds all of 
its institutional benchmarks in this discipline. Both institutions receive over 60% of their funding from federal sources, with 
DOD and NSF the dominant funding agencies for both. Beyond federal resources, institutional funding is the second-largest 
source for electrical engineering funding for both. While Purdue has performed $5.3 million in business funded research, 
both universities have lower amounts and shares of business funding for this discipline than do key institutional and 
aspirant benchmark institutions. It should be noted that, in future years, resources provided to these three universities 
through the Indiana Innovation Institute (IN3) will likely be captured in this discipline within the nonprofit funding source, 
as IN3 is a 501(c)(3) entity. 

Table 20. Higher Education R&D Expenditures by Source of Funding—Electrical/Electronic/Communications Engineering 

Source of Funding Disc. 
Total Federal Business State/Local Nonprofit All Other 

External Institutional 

Institution (Grouped by Benchmark Set) $M $M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

Indiana Major Research Universities, Total $65.3 $41.6 64% $6.0 9% $1.0 2% $0.7 1% $1.2 2% $14.8 23% 
Indiana University, Bloomington/Indianapolis (MED) $0.8 $0.3 31% $0.0 5% $0.0 0% $0.0 0% $0.0 0% $0.5 64% 

University of Alabama, Birmingham (MED) $1.5 $1.3 86% $0.0 3% $0.0 0% $0.0 0% $0.0 0% $0.2 11% 
University of Colorado, Boulder/Denver (MED) $13.0 $10.2 78% $1.1 9% $0.0 0% $0.2 2% $0.6 5% $0.9 7% 
University of Iowa (MED) $4.8 $3.2 67% $0.0 0% $0.0 0% $0.4 8% $0.0 0% $1.2 26% 
University of Maryland Baltimore (MED) $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  

Purdue University, West Lafayette $43.9 $27.4 63% $5.3 12% $1.0 2% $0.6 1% $1.0 2% $8.5 19% 
Iowa State University $20.0 $8.5 42% $1.4 7% $2.2 11% $0.5 2% $0.3 2% $7.2 36% 
North Carolina State University $39.2 $27.0 69% $3.7 9% $3.1 8% $0.3 1% $0.0 0% $5.2 13% 
University of Illinois, Urbana Champaign $49.8 $34.4 69% $7.2 14% $0.0 0% $0.2 0% $2.4 5% $5.5 11% 
Virginia Polytechnic Institute/State University $50.1 $21.1 42% $5.6 11% $0.6 1% $0.1 0% $0.2 0% $22.5 45% 

University of Notre Dame $20.6 $14.0 68% $0.6 3% $0.0 0% $0.1 0% $0.2 1% $5.7 28% 
Georgetown University (MED) $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  
Northwestern University (MED) $12.7 $10.1 79% $0.2 2% $0.0 0% $0.1 1% $0.1 1% $2.2 17% 
Princeton University $12.1 $7.5 62% $0.7 5% $0.0 0% $0.5 4% $0.0 0% $3.6 29% 
Rice University $15.2 $9.4 62% $1.8 12% $0.1 0% $0.9 6% $0.1 1% $2.9 19% 

National/Aspirant Benchmarks              
Georgia Institute of Technology $188.0 $149.8 80% $12.3 7% $1.1 1% $2.2 1% $1.3 1% $21.2 11% 
University of California, Berkeley $113.6 $55.6 49% $19.8 17% $2.2 2% $10.6 9% $12.7 11% $12.6 11% 
University of Michigan, Ann Arbor (MED) $69.9 $49.2 70% $5.7 8% $0.0 0% $1.8 3% $1.4 2% $11.8 17% 
University of Southern California (MED) $26.2 $16.5 63% $2.1 8% $0.1 0% $0.3 1% $2.4 9% $4.8 18% 
University of Texas, Austin (MED) $43.2 $36.0 83% $3.0 7% $0.1 0% $0.2 0% $0.1 0% $3.8 9% 

National Comparative Averages              
All U.S. Higher Ed Institutions (640) $3.9 $2.7 69% $0.3 7% $0.1 2% $0.1 2% $0.1 3% $0.7 17% 
Top-Quartile U.S. Higher Ed R&D Institutions (160) $14.6 $10.3 70% $0.9 6% $0.3 2% $0.3 2% $0.5 3% $2.3 16% 
U.S. Public Universities (393) $4.1 $2.5 62% $0.3 8% $0.1 3% $0.1 3% $0.2 4% $0.8 20% 
U.S. Private Universities (247) $3.7 $3.0 83% $0.1 3% $0.0 1% $0.0 1% $0.1 2% $0.4 11% 
U.S. Universities with Medical School (157) $8.8 $6.7 76% $0.3 4% $0.1 1% $0.2 2% $0.3 3% $1.2 14% 
U.S. Universities without Medical School (483) $2.3 $1.4 62% $0.2 10% $0.1 3% $0.1 2% $0.1 3% $0.5 20% 
U.S. 1862 Land-Grant Universities (53) $13.9 $8.2 59% $1.3 10% $0.5 3% $0.4 3% $0.6 4% $2.9 21% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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Chemistry 
Indiana’s three major research universities performed $64.2 million in chemistry research in 2016. 

As an overall strength of the state, chemistry research is an important discipline within all three Indiana major research 
institutions, with each having slightly different research funding profiles (Table 21). All three institutions are significantly 
above national comparative averages in actual total and federal funding, yet are below these comparative averages in 
terms of share of federal funding. 

Notre Dame, at more than twice the top-quartile average funding amount ($25.1 million compared with $9.4 million), 
received 59% of its funding from the federal government; 34% from institutional sources; and the remaining 7% from 
business, nonprofit, and all other external sources.  

Purdue, also more than twice the top-quartile average funding amount ($21.6 million), receives half of its chemistry 
research funding from the federal government and 21% from institutional sources. For nearly every other external funding 
source, Purdue significantly exceeds the top-quartile average amount and share, including receiving 13% of its chemistry 
research funding from business and 9% from nonprofit sources. 

IU receives 53% of its chemistry research funding from the federal government and 39% from institutional sources. It also 
exceeds the top-quartile amount and share (7%) in business funding 

Table 21. Higher Education R&D Expenditures by Source of Funding—Chemistry 

Source of Funding Disc. 
Total Federal Business State/Local Nonprofit All Other 

External Institutional 

Institution (Grouped by Benchmark Set) $M $M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

Indiana Major Research Universities, Total $64.2 $34.9 54% $4.2 7% $1.6 2% $2.8 4% $0.9 1% $19.8 31% 
Indiana University, Bloomington/Indianapolis (MED) $17.5 $9.3 53% $1.1 7% $0.0 0% $0.3 2% $0.0 0% $6.8 39% 

University of Alabama, Birmingham (MED) $1.1 $1.0 92% $0.0 0% $0.0 0% $0.0 0% $0.0 0% $0.1 8% 
University of Colorado, Boulder/Denver (MED) $17.5 $14.6 84% $0.3 2% $0.3 2% $1.3 7% $0.0 0% $0.9 5% 
University of Iowa (MED) $6.6 $5.0 76% $0.3 4% $0.1 1% $0.2 3% $0.0 0% $1.1 16% 
University of Maryland Baltimore (MED) $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  

Purdue University, West Lafayette $21.6 $10.8 50% $2.7 13% $1.5 7% $1.9 9% $0.2 1% $4.5 21% 
Iowa State University $8.7 $4.1 47% $0.0 0% $0.0 0% $0.2 2% $0.1 1% $4.3 49% 
North Carolina State University $6.5 $5.0 77% $0.2 4% $0.3 5% $0.0 0% $0.0 0% $0.9 14% 
University of Illinois, Urbana Champaign $33.7 $21.1 63% $1.8 5% $0.0 0% $2.1 6% $0.8 2% $7.9 23% 
Virginia Polytechnic Institute/State University $8.7 $4.7 54% $0.7 8% $0.2 2% $0.1 1% $0.0 0% $3.0 35% 

University of Notre Dame $25.1 $14.8 59% $0.3 1% $0.1 0% $0.6 2% $0.8 3% $8.5 34% 
Georgetown University (MED) $2.6 $1.7 67% $0.0 0% $0.0 0% $0.0 1% $0.0 0% $0.8 32% 
Northwestern University (MED) $39.9 $25.2 63% $1.0 2% $0.0 0% $3.8 9% $0.1 0% $9.8 25% 
Princeton University $18.6 $8.3 45% $3.0 16% $0.0 0% $1.4 7% $0.0 0% $5.9 32% 
Rice University $17.7 $7.3 41% $1.6 9% $2.3 13% $1.8 10% $0.3 2% $4.5 25% 

National/Aspirant Benchmarks              
Georgia Institute of Technology $25.1 $16.1 64% $1.4 5% $0.0 0% $0.5 2% $0.5 2% $6.7 27% 
University of California, Berkeley $31.3 $16.6 53% $6.0 19% $2.9 9% $1.5 5% $2.6 8% $1.8 6% 
University of Michigan, Ann Arbor (MED) $25.2 $15.7 62% $0.7 3% $0.0 0% $0.3 1% $0.5 2% $8.0 32% 
University of Southern California (MED) $15.8 $7.7 49% $1.8 12% $0.0 0% $0.4 3% $2.9 18% $3.0 19% 
University of Texas, Austin (MED) $18.2 $10.3 56% $0.6 3% $0.9 5% $2.5 14% $0.3 2% $3.7 20% 

National Comparative Averages              
All U.S. Higher Ed Institutions (640) $2.8 $1.7 62% $0.1 5% $0.1 3% $0.1 5% $0.1 2% $0.7 24% 
Top-Quartile U.S. Higher Ed R&D Institutions (160) $9.4 $5.8 62% $0.5 5% $0.2 2% $0.5 5% $0.2 2% $2.2 24% 
U.S. Public Universities (393) $3.0 $1.8 60% $0.1 5% $0.1 4% $0.1 4% $0.1 2% $0.8 25% 
U.S. Private Universities (247) $2.4 $1.5 65% $0.1 5% $0.0 1% $0.1 6% $0.1 2% $0.5 21% 
U.S. Universities with Medical School (157) $6.3 $4.1 65% $0.2 4% $0.1 1% $0.3 5% $0.2 2% $1.4 23% 
U.S. Universities without Medical School (483) $1.6 $0.9 58% $0.1 6% $0.1 5% $0.1 5% $0.0 2% $0.4 25% 
U.S. 1862 Land-Grant Universities (53) $8.6 $5.2 60% $0.4 5% $0.4 5% $0.4 5% $0.2 2% $2.0 23% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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From a federal funding perspective, all three institutions receive a majority of their federal funding from a combination of 
HHS/NIH and NSF funding, ranging from 80% of the federal total for IU, 70% for the Purdue, and 60% for Notre Dame—
which supplements this core funding with an additional 35% ($5.2 million) from the DOE. Notably, all three Indiana major 
research universities fall below the top-quartile share for federal funding from the DOD, though Purdue does exceed the 
top-quartile average amount ($1.3 million compared with $0.8 million). 
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Aerospace/Aeronautical Engineering  
Indiana’s three major research universities performed $55.0 million in aerospace engineering research in 2016. 

Aerospace/aeronautical engineering (including aerodynamics) is a two-university strength of the state, with both Purdue 
($31 million) and Notre Dame ($24 million) having significant research portfolios in this discipline (Table 22). Both 
institutions, in terms of size of their research portfolios, exceed their institutional benchmarks and all national comparative 
averages, from diverse funding approaches. Both universities receive significant DOD funding (trailing only Georgia Tech 
among all benchmark institutions and important shares of limited DOE aerospace engineering funding, accounting for 
approximately 22% of federal funding for both institutions.   

Purdue receives significant federal funding, accounting for 50% of total funding in this discipline, and exceeds the national 
comparative average totals by more than $10 million; yet, on a “share” basis, its federal share is less than these national 
averages. Both state/local resources and shares for Purdue University’s aerospace engineering research are substantially 
larger than all other comparisons. 

A strong and still-emerging area for Notre Dame, the institutional resources to build out the aerospace research capacity 
are seen in the larger institutional resources and share, with institutional support exceeding federal and all other sources. 
As these aerospace engineering research capacities become fully enabled, Notre Dame’s research leadership expects that 
institutional support will be decreasing. 

Table 22. Higher Education R&D Expenditures by Source of Funding—Aerospace/Aeronautical Engineering 

Source of Funding Disc. 
Total Federal Business State/Local Nonprofit All Other 

External Institutional 

Institution (Grouped by Benchmark Set) $M $M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

Indiana Major Research Universities, Total $55.0 $25.1 46% $5.5 10% $5.8 11% $2.6 5% $0.5 1% $15.5 28% 
Indiana University, Bloomington/Indianapolis (MED) $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  

University of Alabama, Birmingham (MED) $7.6 $7.1 93% $0.0 0% $0.0 0% $0.0 0% $0.0 0% $0.5 7% 
University of Colorado, Boulder/Denver (MED) $75.2 $37.1 49% $2.0 3% $0.1 0% $23.4 31% $0.0 0% $12.7 17% 
University of Iowa (MED) $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  
University of Maryland Baltimore (MED) $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  

Purdue University, West Lafayette $30.8 $15.4 50% $2.7 9% $5.8 19% $2.5 8% $0.2 1% $4.3 14% 
Iowa State University $4.4 $1.8 41% $0.0 0% $0.1 1% $0.0 0% $0.0 0% $2.5 58% 
North Carolina State University $1.5 $1.2 82% $0.0 0% $0.0 0% $0.0 0% $0.0 0% $0.3 18% 
University of Illinois, Urbana Champaign $9.5 $6.7 70% $0.8 8% $0.0 0% $0.1 1% $0.2 2% $1.8 19% 
Virginia Polytechnic Institute/State University $12.2 $4.7 38% $2.9 24% $0.5 4% $0.0 0% $0.0 0% $4.1 34% 

University of Notre Dame $24.2 $9.7 40% $2.8 12% $0.0 0% $0.1 1% $0.4 2% $11.2 46% 
Georgetown University (MED) $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  
Northwestern University (MED) $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  
Princeton University $5.3 $3.7 70% $0.8 15% $0.0 0% $0.0 0% $0.1 3% $0.6 12% 
Rice University $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  

National/Aspirant Benchmarks              
Georgia Institute of Technology $152.2 $133.3 88% $7.0 5% $0.1 0% $0.1 0% $0.4 0% $11.3 7% 
University of California, Berkeley $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  
University of Michigan, Ann Arbor (MED) $14.5 $10.8 74% $1.2 9% $0.0 0% $0.0 0% $0.1 1% $2.4 17% 
University of Southern California (MED) $2.3 $0.7 30% $0.2 8% $0.0 0% $0.0 0% $1.0 43% $0.4 19% 
University of Texas, Austin (MED) $10.9 $9.7 89% $0.2 2% $0.0 0% $0.0 0% $0.2 2% $0.8 7% 

National Comparative Averages              
All U.S. Higher Ed Institutions (640) $1.4 $1.0 71% $0.1 9% $0.0 3% $0.0 4% $0.0 1% $0.2 13% 
Top-Quartile U.S. Higher Ed R&D Institutions (160) $4.8 $3.6 74% $0.3 6% $0.1 2% $0.2 4% $0.0 1% $0.6 13% 
U.S. Public Universities (393) $1.7 $1.1 68% $0.2 9% $0.1 4% $0.1 4% $0.0 1% $0.2 14% 
U.S. Private Universities (247) $0.9 $0.7 78% $0.1 9% $0.0 0% $0.0 1% $0.0 2% $0.1 10% 
U.S. Universities with Medical School (157) $1.7 $1.3 79% $0.1 5% $0.0 2% $0.0 1% $0.0 1% $0.2 12% 
U.S. Universities without Medical School (483) $1.3 $0.9 67% $0.1 11% $0.0 3% $0.1 5% $0.0 1% $0.2 14% 
U.S. 1862 Land-Grant Universities (53) $4.3 $3.1 71% $0.2 5% $0.2 5% $0.1 2% $0.0 1% $0.7 17% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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Computer and Information Sciences  
Indiana’s three major research universities performed $54.0 million in computer and information sciences research in 
2016. 

All three major research universities are significantly above the national average in total computer and information sciences 
(CIS) funding, with IU ($25.8 million) more than twice the top-quartile average amount and Purdue also exceeding the top-
quartile average amount (Table 23). Both IU and Purdue also exceed the top-quartile amount and share of federal funding 
for CIS research. As a still-emerging research area within Notre Dame, 41% of its research funding comes from institutional 
sources, more than twice all its relevant national comparative averages. 

All three universities receive a majority of their federal funding from the NSF—71% at IU, 81% at Purdue, and 58% at Notre 
Dame. The DOD is the second-largest federal funder for all three universities, accounting for 9%, 14%, and 15%, 
respectively. While an important part of the Indiana universities’ federal funding portfolio, these shares (and actual 
amounts) fall significantly below the top-quartile average for DOD CIS funding at 43%.  

Table 23. Higher Education R&D Expenditures by Source of Funding—Computer and Information Sciences 

Source of Funding Disc. 
Total Federal Business State/Local Nonprofit All Other 

External Institutional 

Institution (Grouped by Benchmark Set) $M $M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

Indiana Major Research Universities, Total $54.0 $37.5 69% $1.8 3% $0.6 1% $0.7 1% $0.6 1% $13.0 24% 

Indiana University, Bloomington/Indianapolis 
(MED) $25.8 $19.3 75% $0.1 0% $0.0 0% $0.1 0% $0.0 0% $6.0 23% 

University of Alabama, Birmingham (MED) $2.5 $1.0 40% $0.0 2% $0.5 20% $0.0 0% $0.5 20% $0.9 38% 
University of Colorado, Boulder/Denver (MED) $8.9 $7.5 84% $0.6 7% $0.0 0% $0.2 2% $0.0 0% $0.5 5% 
University of Iowa (MED) $2.5 $1.6 66% $0.1 2% $0.0 0% $0.2 10% $0.0 0% $0.6 22% 
University of Maryland Baltimore (MED) $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  

Purdue University, West Lafayette $18.9 $13.3 70% $1.3 7% $0.5 3% $0.4 2% $0.5 3% $3.2 17% 
Iowa State University $7.2 $3.3 46% $0.1 1% $0.0 0% $0.0 1% $0.0 0% $3.7 52% 
North Carolina State University $12.0 $9.0 75% $1.2 10% $0.2 2% $0.0 0% $0.2 2% $1.5 13% 
University of Illinois, Urbana Champaign $94.7 $67.2 71% $5.2 5% $0.1 0% $1.3 1% $0.1 0% $20.0 21% 
Virginia Polytechnic Institute/State University $27.4 $12.5 46% $0.5 2% $3.1 11% $0.0 0% $3.1 11% $11.2 41% 

University of Notre Dame $9.3 $4.9 52% $0.4 4% $0.0 0% $0.2 2% $0.0 0% $3.8 41% 
Georgetown University (MED) $3.1 $1.7 55% $0.0 0% $0.0 0% $0.1 2% $0.0 0% $1.3 43% 
Northwestern University (MED) $2.2 $1.8 84% $0.0 0% $0.0 0% $0.0 0% $0.0 0% $0.4 16% 
Princeton University $13.3 $9.0 68% $0.0 0% $0.0 0% $0.4 3% $0.0 0% $3.7 28% 
Rice University $11.7 $10.4 88% $0.3 3% $0.0 0% $0.0 0% $0.0 0% $1.0 9% 

National/Aspirant Benchmarks              
Georgia Institute of Technology $114.8 $95.0 83% $4.5 4% $0.6 1% $0.9 1% $0.7 1% $13.0 11% 
University of California, Berkeley $9.9 $0.2 2% $0.3 3% $0.0 0% $7.6 76% $0.2 2% $1.6 16% 
University of Michigan, Ann Arbor (MED) $8.2 $3.2 39% $0.1 1% $0.0 0% $0.6 7% $0.0 0% $4.3 53% 
University of Southern California (MED) $87.9 $77.6 88% $1.3 2% $0.0 0% $0.8 1% $2.1 2% $6.1 7% 
University of Texas, Austin (MED) $78.4 $65.7 84% $5.4 7% $0.1 0% $0.1 0% $0.1 0% $7.0 9% 

National Comparative Averages              
All U.S. Higher Ed Institutions (640) $3.2 $2.3 69% $0.1 4% $0.1 2% $0.1 3% $0.1 2% $0.6 19% 
Top-Quartile U.S. Higher Ed R&D Institutions 

( ) 
$11.8 $8.2 70% $0.5 4% $0.2 2% $0.3 3% $0.2 2% $2.2 19% 

U.S. Public Universities (393) $3.4 $2.2 66% $0.1 4% $0.3 4% $0.2 3% $0.1 2% $0.7 22% 
U.S. Private Universities (247) $3.1 $2.3 75% $0.2 5% $0.0 0% $0.2 3% $0.1 2% $0.4 14% 
U.S. Universities with Medical School (157) $6.7 $4.8 72% $0.2 3% $0.1 2% $0.2 2% $0.1 2% $1.2 18% 
U.S. Universities without Medical School (483) $2.1 $1.4 67% $0.1 5% $0.2 3% $0.2 3% $0.1 1% $0.4 20% 
U.S. 1862 Land-Grant Universities (53) $10.2 $6.4 63% $0.4 4% $0.1 4% $0.1 3% $0.0 1% $2.6 25% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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Other Engineering 
Indiana’s three major research universities performed $45.2 million in other engineering (including agricultural 
engineering) research in 2016. 

This discipline captures a variety of smaller engineering activities, including agricultural engineering, a key component of 
Purdue’s research, connected to its land-grant status. In 2016, Purdue University received more funding from USDA for 
other engineering activities ($4.8 million) than any other U.S. institution. Overall, Purdue exceeds all its institutional 
benchmarks and national comparative averages in total other engineering research as well as federal funding, primarily 
from NSF ($6.6 million) for this research (Table 24). Additionally, the university has invested significant internal resources in 
these capabilities, as well as other areas captured within this discipline including nanotechnology and nuclear engineering. 

The current development of nanotechnology-related research capacity at Notre Dame likely is contributing to the $1.1 
million in institutional funding, accounting for over 70% of its total funding in other engineering. It is expected that these 
institution capacity-building investments will ultimately lead to a more sustainable, external-facing research effort. 

Table 24. Higher Education R&D Expenditures by Source of Funding—Other Engineering 

Source of Funding Disc. 
Total Federal Business State/Local Nonprofit All Other 

External Institutional 

Institution (Grouped by Benchmark Set) $M $M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

Indiana Major Research Universities, Total $45.2 $17.6 39% $2.1 5% $4.5 10% $3.3 7% $1.0 2% $16.8 37% 
Indiana University, Bloomington/Indianapolis (MED) $0.4 $0.0 0% $0.0 0% $0.0 0% $0.0 11% $0.0 0% $0.3 89% 

University of Alabama, Birmingham (MED) $2.7 $0.7 24% $0.3 12% $0.0 2% $0.1 3% $0.0 0% $1.6 59% 
University of Colorado, Boulder/Denver (MED) $1.9 $1.6 82% $0.2 9% $0.0 0% $0.1 3% $0.0 0% $0.1 6% 
University of Iowa (MED) $11.4 $5.5 48% $1.7 15% $0.0 0% $0.1 0% $0.0 0% $4.2 37% 
University of Maryland Baltimore (MED) $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  

Purdue University, West Lafayette $43.3 $17.6 41% $2.0 5% $4.5 10% $3.2 7% $0.7 2% $15.3 35% 
Iowa State University $15.6 $4.2 27% $3.2 20% $3.4 22% $0.8 5% $0.0 0% $4.0 26% 
North Carolina State University $18.7 $12.7 68% $1.0 5% $2.1 11% $0.0 0% $0.0 0% $3.0 16% 
University of Illinois, Urbana Champaign $23.3 $11.5 50% $1.9 8% $1.1 5% $0.3 1% $0.9 4% $7.6 33% 
Virginia Polytechnic Institute/State University $27.9 $9.7 35% $1.3 5% $1.9 7% $0.0 0% $0.4 1% $14.7 52% 

University of Notre Dame $1.5 $0.0 0% $0.1 9% $0.0 0% $0.0 0% $0.3 19% $1.1 71% 
Georgetown University (MED) $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  
Northwestern University (MED) $14.9 $1.9 13% $0.5 4% $0.0 0% $0.0 0% $0.0 0% $12.4 83% 
Princeton University $3.0 $2.0 66% $0.2 8% $0.0 0% $0.2 6% $0.2 6% $0.5 15% 
Rice University $1.7 $0.0 1% $0.1 6% $0.0 0% $0.1 4% $0.0 0% $1.5 89% 

National/Aspirant Benchmarks              
Georgia Institute of Technology $21.5 $3.8 18% $0.7 3% $0.2 1% $0.6 3% $0.1 0% $16.1 75% 
University of California, Berkeley $44.2 $8.2 19% $4.8 11% $12.9 29% $4.6 10% $2.5 6% $11.3 26% 
University of Michigan, Ann Arbor (MED) $100.6 $76.7 76% $2.9 3% $1.0 1% $0.3 0% $1.3 1% $18.4 18% 
University of Southern California (MED) $8.5 $5.3 62% $2.0 23% $0.0 0% $0.0 0% $0.1 2% $1.1 13% 
University of Texas, Austin (MED) $35.7 $29.8 83% $1.8 5% $0.1 0% $0.3 1% $0.3 1% $3.4 10% 

National Comparative Averages              
All U.S. Higher Ed Institutions (640) $3.5 $1.6 47% $0.5 13% $0.3 9% $0.1 4% $0.2 5% $0.8 22% 
Top-Quartile U.S. Higher Ed R&D Institutions (160) $12.5 $5.9 47% $1.7 13% $1.1 9% $0.5 4% $0.7 5% $2.8 22% 
U.S. Public Universities (393) $3.9 $1.5 39% $0.6 16% $0.5 13% $0.2 4% $0.1 2% $1.0 25% 
U.S. Private Universities (247) $2.9 $1.9 65% $0.2 7% $0.0 1% $0.1 2% $0.3 10% $0.4 14% 
U.S. Universities with Medical School (157) $6.2 $3.6 59% $0.3 5% $0.3 5% $0.2 4% $0.4 7% $1.3 21% 
U.S. Universities without Medical School (483) $2.6 $1.0 38% $0.5 19% $0.3 13% $0.1 4% $0.1 4% $0.6 22% 
U.S. 1862 Land-Grant Universities (53) $11.4 $4.6 40% $0.7 6% $1.6 14% $0.7 6% $0.4 3% $3.5 31% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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Physics 
Indiana’s three major research universities performed $42.2 million in physics research in 2016. 

Smaller in total funding than other key disciplines, the state of Indiana has a diversified academic physics research portfolio 
(and, as shown in The Importance of Research Universities report, has an outstanding publishing record in physics across the 
three universities). All three institutions exceed all national comparative averages in terms of total physics funding, but each 
is funding this research through a different mix of funding providers, no doubt reflecting the nature of the physics research 
being performed (Table 25). All three institutions’ federal share of funding comes in lower than the U.S. average federal 
share—noteworthy, considering the traditionally “basic” research context of physics. 

Notre Dame’s physics funding comes predominantly from two sources—the federal government (70%) and institutional 
funds (27%). While NSF is the principal federal funding agency for the university’s physics research (82% of federal total), 
funding is also received from the DOD (8%) and NASA (7%) among others. 

IU’s physics funding consists totally of federal and institutional funding, with the federal government accounting for 57% 
and institutional funds supporting the remaining 43%. The DOE is the principal federal funding agency, accounting for 53% 
of federal funds, while NSF accounts for an additional 37% of federal funding.  

Table 25. Higher Education R&D Expenditures by Source of Funding—Physics 

Source of Funding Disc. 
Total Federal Business State/Local Nonprofit All Other 

External Institutional 

Institution (Grouped by Benchmark Set) $M $M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

$M 
Share 

of Disc. 
Total 

Indiana Major Research Universities, Total $42.2 $27.3 65% $2.0 5% $0.1 0% $0.5 1% $0.3 1% $11.9 28% 

Indiana University, Bloomington/Indianapolis (MED) $13.8 $7.8 57% $0.0 0% $0.0 0% $0.0 0% $0.0 0% $6.0 43% 

University of Alabama, Birmingham (MED) $2.3 $1.9 83% $0.0 0% $0.1 3% $0.0 0% $0.0 0% $0.3 14% 
University of Colorado, Boulder/Denver (MED) $41.3 $36.4 88% $0.5 1% $0.2 0% $2.3 5% $0.4 1% $1.7 4% 
University of Iowa (MED) $14.1 $11.9 84% $0.1 0% $0.0 0% $0.0 0% $0.0 0% $2.1 15% 
University of Maryland Baltimore (MED) $0.0 $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  $0.0  -  

Purdue University, West Lafayette $12.0 $8.0 67% $2.0 17% $0.0 0% $0.4 4% $0.0 0% $1.4 12% 
Iowa State University $9.4 $3.9 42% $0.0 0% $0.0 0% $0.1 2% $0.0 0% $5.3 57% 
North Carolina State University $8.8 $6.6 75% $0.2 2% $0.5 6% $0.0 0% $0.0 0% $1.4 16% 
University of Illinois, Urbana Champaign $31.7 $21.4 68% $1.4 5% $0.0 0% $1.4 4% $0.4 1% $7.0 22% 
Virginia Polytechnic Institute/State University $5.4 $3.1 59% $0.3 5% $0.1 2% $0.1 2% $0.0 0% $1.8 33% 

University of Notre Dame $16.3 $11.5 70% $0.0 0% $0.1 1% $0.0 0% $0.3 2% $4.5 27% 
Georgetown University (MED) $3.1 $1.7 54% $0.0 1% $0.0 0% $0.3 11% $0.0 0% $1.1 35% 
Northwestern University (MED) $10.1 $6.5 65% $0.1 1% $0.0 0% $0.1 1% $0.0 0% $3.4 34% 
Princeton University $39.4 $23.5 60% $0.0 0% $0.0 0% $2.5 6% $1.6 4% $11.8 30% 
Rice University $15.4 $9.4 61% $0.1 0% $0.6 4% $1.5 10% $0.1 1% $3.7 24% 

National/Aspirant Benchmarks              
Georgia Institute of Technology $13.0 $7.7 59% $0.0 0% $0.0 0% $0.1 1% $0.0 0% $5.1 39% 
University of California, Berkeley $25.0 $14.6 58% $0.2 1% $0.3 1% $4.7 19% $3.0 12% $2.3 9% 
University of Michigan, Ann Arbor (MED) $24.6 $15.3 62% $0.0 0% $0.0 0% $0.6 2% $0.1 0% $8.6 35% 
University of Southern California (MED) $3.0 $2.1 68% $0.0 0% $0.0 0% $0.0 1% $0.3 11% $0.6 19% 
University of Texas, Austin (MED) $49.3 $40.2 82% $0.8 2% $0.0 0% $1.0 2% $0.3 1% $7.1 14% 

National Comparative Averages              
All U.S. Higher Ed Institutions (640) $3.3 $2.4 72% $0.1 2% $0.1 2% $0.1 3% $0.1 2% $0.7 20% 
Top-Quartile U.S. Higher Ed R&D Institutions (160) $11.9 $8.5 71% $0.2 2% $0.2 2% $0.4 4% $0.2 2% $2.3 20% 
U.S. Public Universities (393) $3.4 $2.3 67% $0.1 2% $0.1 2% $0.1 3% $0.1 2% $0.8 23% 
U.S. Private Universities (247) $3.2 $2.5 79% $0.0 1% $0.0 0% $0.1 4% $0.0 1% $0.4 13% 
U.S. Universities with Medical School (157) $8.1 $5.9 73% $0.1 1% $0.1 1% $0.2 3% $0.2 2% $1.6 20% 
U.S. Universities without Medical School (483) $1.8 $1.2 70% $0.0 2% $0.0 3% $0.1 4% $0.0 2% $0.3 19% 
U.S. 1862 Land-Grant Universities (53) $11.9 $8.0 67% $0.2 1% $0.3 2% $0.3 3% $0.1 1% $3.0 25% 

Source: TEConomy analysis of NSF HERD Survey data, FY 2016. 
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Purdue has the most diverse physics funding profile among the three Indiana universities. It receives 67% of its funding 
from the federal government, with a mix of funding including the DOE and NSF (each at $3.0 million; 37% of federal total), 
the DOD (13%), and NASA (8%). Importantly, Purdue University also performs $2.0 million in physics research funded by 
business.  
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3. Enhancing Extramural Research Funding 
 

Undertaking a comprehensive review of each and every approach, practice, or tactic in sustaining the research enterprise 
across these diverse institutions and their wide-ranging colleges, departments, research centers, labs, and individual faculty 
groups has not been attempted. Rather, a more general overview of university approaches has been conducted, with input 
provided from interviews and from senior university research leadership. Within this section of the report, 
recommendations or options are provided for consideration to help ensure that the institutions remain well-positioned and 
increase their competitiveness in pursuit of increased external research funding opportunities. Some of the activities and 
recommendations put forth in this report may currently be underway or in planning stages at one or more of the 
universities, but not identified as such in interviews conducted for the project.  

This section of the report serves to highlight, at a high level, some of these current strategies and actions being deployed in 
Indiana. It also provides an overview of several national practices being deployed to increase external research funding and 
presents several other more novel emerging concepts for growing research funding. These additional pathways to growing 
funding may be useful for consideration by IU, Purdue, and Notre Dame as they continue to seek advancement of their 
extramural research funding.  

A. Current Strategic Initiatives and Priorities among Indiana’s Research 
Universities to Enhance the Research Enterprise  

Research leaders (Vice Presidents of Research or VPRs) and other key supporting faculty at each of the three Indiana 
universities met with the project team and provided information and feedback on the quantitative analysis of the R&D 
expenditure data. In addition, the universities responded to requests for follow-up information regarding research 
strategies, priorities, tracking the “returns” to research, etc. The following summarizes, at a very high level, some of the key 
themes, initiatives, and areas of emphasis underway at the universities before turning to recommendations and other 
options for consideration.  

Discussions with Indiana’s research universities show that they are certainly on the proactive end of the scale when it 
comes to thinking strategically about research funding and the support of an expanding research enterprise. Indiana’s 
research universities are also being strategic in their approach, executing multiyear institutional strategic plans and 
initiatives targeting the growth of their research and funding base. Strategic plans have focused leveraging existing and 
emerging academic strengths and core R&D competencies, investing in sophisticated research equipment and 
infrastructure, conducting strategic hiring (including cluster hires to reinforce strengths or address identified gaps), and 
more.  

It is important to recognize that each of Indiana’s research universities is unique in its overall size, structure, research 
assets, and established and emerging R&D core competencies. Their near- and longer-term strategies for securing research 
funding and executing strategic initiatives reflect their individual characteristics as unique institutions. Also, the universities 
differ in their stages of research evolution, especially highlighted by the relatively recent emergence of Notre Dame as a 
research university. Practices, programs, and tactical approaches to raising extramural research funding vary across the 
universities, but they also vary within the components of the institutions themselves in terms of strategies and traditions at 
the individual college and departmental level.  

Strategic Initiative, Investments, and Focus Areas for Research Guiding Each University 

Each of the research universities in Indiana has a strategic plan that has been developed, and it is notable that key 
approaches to research growth steered by senior administration have a different “flavor” at each of the institutions. 
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 Indiana University—Focused Investment to Address Grand Challenges. Among IU’s “Bicentennial Priorities,” 
developed as part of its Bicentennial Strategic Plan for the university, is “Catalyzing Research.”22 IU is utilizing a 
framework for research focus that concentrates on addressing “Grand Challenges” that Indiana, the nation, and 
the world face. The university is committing to invest in technology, seed funding, and cluster hiring to support the 
collaborative, multidisciplinary faculty teams required to address these challenges. For example, IU is establishing 
searchable faculty databases to identify collaborative opportunities and encourage networking. The university has 
proposed investing up to $300 million in three to five major research projects aimed at finding solutions to specific 
challenges. The following have been identified by IU as Grand Challenge areas:23 

o Responding to the Addictions Crisis  

o Prepared for Environmental Change  

o Precision Health. 

In addition to precision health, the IUSM just announced a major undertaking to advance regenerative medicine, 
investing more than $20 million over the next 5 years to establish the Indiana Center for Regenerative Medicine 
and Engineering.24 Regenerative medicine is an emerging and rapidly evolving field focused on repairing and/or 
replacing damaged tissue and organs. A key investment by the IUSM and centerpiece for the new center is the 
recruitment of Dr. Chandan Sen, a leading expert in regenerative medicine from The Ohio State University. Dr. Sen, 
who brings to IU more than $10 million in current research grants and a scientific team of more than 30, will serve 
as the inaugural director of the center. 

 Purdue University—Expanding Corporate Research Partnerships and Targeted Growth in NIH Awards. Purdue 
has emphasized and significantly increased its corporate partnerships in recent years, establishing significant 
research collaborations/agreements totaling more than $130 million in existing areas of research strength with GE, 
Rolls Royce, Microsoft, and Eli Lilly. Purdue has also focused on expanding its life sciences research programs, 
investing $250 million in its Life Sciences Initiative, targeting from a federal perspective new and competing “R01” 
awards from NIH, as well as NIH center and training grants. As a result of the initiative and explicit federal 
targeting, Purdue has increased its NIH funding by 41% over 4 years (FY 2013 to FY 2017).  

 The University of Notre Dame is building its research enterprise via strategic self-investment—successfully 
pivoting the institution from its historic teaching emphasis to become a significant performer of academic 
research. Notre Dame has been in a deliberate “investment mode” as it strategically grows its research activities 
by investing internal funding while it increases and leverages external funding.  

o The university has invested in eight “Strategic Research Initiatives” (SRI), each with a specific focus area.25 
Most of the growth of Notre Dame’s funded research (which has grown by 150% in the last 8 years) is tied 
to the SRI areas and associated entities.  

o Notre Dame has also invested in a “cluster” hiring process referred to as the “Advancing Our Vision” 
(AOV) initiative across 10 fields. 

 

                                                                 
22 The Bicentennial Strategic Plan for Indiana University, available online at https://strategicplan.iu.edu/index.html.  
23 See: https://grandchallenges.iu.edu/.  
24 IUSM Newsroom, “IU School of Medicine launches regenerative medicine center,” August 15, 2018.  
25 Notre Dame’s SRIs include Advanced Diagnostics and Therapeutics, Nanotechnology, Environmental Change Initiative, Turbomachinery (including its 
new Turbomachinery Lab), Institute for Advanced Study (cross-disciplinary for the study of “Big Questions”), Eck Institute of Global Health, Energy 
(including renewable energy), and Harper Cancer Research Institute. 

https://strategicplan.iu.edu/index.html
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Indiana Research Universities are Emphasizing and Recognizing the Need for a “Diversified” Portfolio of External 
Research Funding 

While it has been common, for decades, for research universities to place a primary emphasis on expanding their 
competitiveness for federal grant funding, Indiana’s research universities are deliberately diversifying their research funding 
streams, with a strategic decision to avoid having an overemphasis on one extramural funding type. 

 In each of the discussions, university research leadership has emphasized the importance of developing and 
maintaining a diverse set of external funders, including both those from industry as well as the federal and even 
state government. Leaders recognize that federal funding growth has been relatively flat, with priorities shifting 
under different administrations, and that relying on consistent federal funding growth and awards to their 
institutions is risky and increasingly competitive. While still acknowledging its important and vital nature to funding 
research, an overemphasis or bias toward federal funding is viewed as “out of date.” All that said, some 
universities acknowledge that they can do better in developing this diversity of funders. 

Indiana Research Universities are Prioritizing Large Interdisciplinary and Multidisciplinary Research Centers, 
Institutes, and/or Programs to Advance Solutions to Today’s Complex Technology and Global Challenges 

Indiana’s research universities are certainly not behind the curve in terms of recognizing the importance and growth of 
“team science” and the pursuit of major multidisciplinary funding opportunities. 

 IU, in its recent emphasis on addressing “Grand Challenges” within and across Indiana, has emphasized the 
importance of multidisciplinary teams of both faculty and students to tackle these challenges and is seeking to 
remove barriers to strategic collaborations across the university. This grand challenge approach has been gaining 
traction at multiple large research universities that seek to leverage their diverse assets to address complex 
multidimensional challenges. The Ohio State University and the University of Minnesota, for example, have taken 
this approach. 

 Purdue’s Discovery Park was specifically designed to facilitate multidisciplinary groups or teams from throughout 
the university to “come together and address grand challenges and opportunities.” Purdue is rightly seen as a 
pioneer in building organizational structures and physical structures to accommodate modern team science 
activities and complex collaborations. 

 Notre Dame’s SRIs have been intentionally designed to include faculty from a wide range of academic departments 
and areas of expertise, including its Center for Nano Science and Technology and the Harper Cancer Research 
Institute, to name only two. 

Indiana Research Universities are Modifying, Adjusting, and/or Expanding Organizational Structures and Operational 
Infrastructures to Seize Research and Innovation Opportunities 

IU (established in 1820), Notre Dame (1842), and Purdue (1869) have had a long time to build up traditions, 
institutionalized structures, and operational personalities that affect the research enterprise. Generally, universities, as 
diverse communities of intellectual interests and academic traditions, are not easy to pivot to new ways of doing things. 
Discussions with Indiana’s research universities show, however, that institutions that are not afraid to think outside the box 
can restructure and adapt to emerging funding realities. 

 IU’s leadership recently brought together, physically, key offices and functions within the same office, moving 
corporate and foundation relations teams as well as technology transfer functions into the Office of Research 
Administration with a goal of better integration and alignment between research and commercialization. The 
institution is not only restructuring but also expanding these technology commercialization functions, as well as 
corporate and foundation relations functions, to further support its faculty. 

 While maintaining a broad research mission, Purdue has directed energy, focus, and resources to two overarching 
research areas: drug discovery and plant sciences research. It has also recently established the Integrative Data 
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Science Initiative (IDSI) in part to advance and enable cross-disciplinary, data science-enabled research to solve 
large and pressing problems through an integrated data science-fluent campus ecosystem.26 

 Notre Dame, in establishing its emerging research and commercialization infrastructure, has made significant 
strides in establishing “innovation” leadership, a corporate relations office, foundation relations, and a research 
development capability in the Office of Research in recent years. This capability is focused on identifying, 
collecting, and distributing information and “leads” about grant opportunities as well as networking and 
developing relationships with key potential sponsors where building relationships may have potential influence. 
The office then works closely with PIs to introduce them to the sponsor and to write competitive proposals.  

 Each university has core research facilities available to external industrial researchers that can facilitate corporate 
partnering opportunities. 

Indiana Research Universities are Reviewing and Evaluating the Performance of their Research Initiatives and 
Investments 

 Considering most broadly, each of the universities benchmark their R&D performance, including in terms of 
external funding, against peer and/or aspirational institutions using the NSF HERD data. 

 IU tracks its research grant funding and associated outcomes such as reputation and research publications, but 
also emphasizes and considers the longer-term difference and impacts its research is making in the world. Within 
the IUSM, the share of national NIH funding awarded to IU researchers is tracked on a departmental-level basis, 
with the focus on increasing that share. 

 Purdue tracks its sponsored research funding quarterly looking across source funding from industries, federal 
agencies, and foundations, in addition to monitoring other academic productivity and impact indictors.  

 Notre Dame tracks all proposals and awards, and PIs are asked to allocate each to an appropriate center or 
institute. These institutes are then evaluated annually in a review process that examines research output as well as 
the corresponding funding “return on investment” (ROI). In cases where the university deems it appropriate, goals 
are assigned regarding the ratio of external to internal funding. 

Relative to national observed practices, Indiana’s research universities are identifying and addressing key elements of a 
high-functioning research enterprise and demonstrating a willingness to adapt to new areas of emphasis such as orienting 
toward team science and collaboration. At the same time, there still remains the observed differential in the performance 
of Indiana’s institutions overall in securing federal funding. The following are put forward as strategies and actions for 
consideration by the universities in potentially increasing their access to federal research funding.  

 

B. Strategies/Recommendations for Securing External Funding, Developing and 
Maintaining a Successful R&D Program 

1. Go Big  
Build on established and emerging university strengths and R&D core competencies and link these to national priorities; 
focus on increasingly emphasized, sizable funding opportunities that leverage large, multidisciplinary teams 

It is unlikely that an established research university’s external research funding base will significantly grow by following only 
a traditional path of having individual faculty pursue relatively small individual grants. The real opportunity to raise 
significant funding (funding of a scale to create percentage increases) is now in large, multidisciplinary team projects. 

                                                                 
26 See https://www.purdue.edu/newsroom/releases/2018/Q2/trustees-add-five-initiatives-to-purdue-strategic-plan.html and 
https://www.purdue.edu/data-science/. 
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Indiana’s research universities are recognizing this. Accomplishing this comes with developing a deep and objective 
understanding of university research strengths, competitive positioning, and associated application opportunities. 
Universities need to identify their R&D core competencies and then examine ways to pair “strengths with strengths,” but 
also to attach weaker but up-and-coming groups to larger, successful groups via collaborative projects. Because the trend 
seems to be toward the successful getting more successful, there is logic in really building further upon (i.e., doubling down 
on) successful core competency areas and linking these to national priorities. It should not be assumed that well-funded PIs 
who work on traditional single-investigator projects will know how to do team science or lead multidisciplinary proposals. 
Emphasis on multidisciplinary teams may require further investments in non-S&E fields including the humanities, social 
sciences, and arts, to leverage full and robust capabilities in new ways. 

Some institutions have been working with external consultants to increase their chance for success on major team science 
awards. An example of this is UC-Irvine, which has been working with McAllister & Quinn of Washington, DC, to identify 
agency funding trends and priorities, map forthcoming funding opportunities to the university’s competencies, and provide 
access to external professional experts to help with structuring very large proposals. 

Indiana’s research universities are active in this; however, it is important to emphasize some nimbleness in the ability to 
pivot strategic research priorities to align with shifting national priorities associated with major federal funding 
opportunities, and likewise, to maintain relevance for industry applications.  

 

2. Use Data Analytics to Identify Research Frontiers 
Utilize machine-learning analytical tools to continually inform institutional leadership of frontier areas of research and to 
ensure alignment between R&D core competencies and research frontiers as well as strategically positioning faculty and 
research teams 

The sheer volume of research and publishing taking place, across all disciplines, makes it extremely difficult for leaders of 
research strategy at universities (VPRs, Provosts, etc.) to understand where the frontiers of academic research are and 
objectively understand how well their main R&D core competencies are aligned with and contributing to these frontiers. A 
university may have good research groups with established reputations who are working in stagnating areas. An institution 
may also have new groups working in frontier areas that are just gaining traction and are not yet known to leadership. If 
research leadership does not know where the frontiers are and where they are moving, it is extremely difficult to develop a 
strategy to position the university correctly for the future through its investments. Modern analytics provide a solution to 
this strategic planning challenge. Advanced machine-learning algorithms and artificial intelligence–based analytics provide a 
means of identifying research frontiers and fast-growing areas of inquiry. TEConomy recently performed this analysis for 
two institutions (one looking at frontiers in medicine broadly, the other focused specifically on frontiers in infectious 
diseases); the results are extremely enlightening. Having these data and associated analysis allows an institution to do the 
following: 

• Compare its established and emerging core competencies in light of where the disciplines may be moving—helping 
the university identify how to get ahead of the curve.  

• Illuminate where the university may have gaps in capabilities in leading-edge areas that will need to be filled.  
• Identify specific recruits or research teams to seek out for recruitment or strategic collaborations. 

 

3. Use Data Analytics to Identify Funders 
Utilize advanced analytics to “mine” current research publications to Identify funder “clusters” by thematic areas that 
match university core competencies and research frontier areas 
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Multiple service providers provide clearinghouse data in relation to funders and funding types by thematic area. A novel 
approach to supplement these would be to use data mining analytics tools to analyze the real text of “acknowledgements” 
in research publications. Acknowledgements will very often call out the funders of the research. By cross referencing 
publications clusters and funder clusters, funders for thematic areas may be identified. Analyzing recent publications helps 
to identify organizations more likely to be currently active in funding support. 

 

4. Recruit to Win 
Use cluster hires and star faculty recruitment to boost funding and, in doing so, consider federal and business funding 
success and source/agency diversity 

Increased federal funding, diversity in federal funding, and increased business funding may come via the recruiting of 
faculty specifically with an eye toward these goals. This may include recruiting faculty with expertise necessary to reinforce 
teams or plug gaps in important niche or cross-cutting disciplinary areas. This may also include the recruitment of well-
funded individuals who bring their funding portfolios with them. 

Cluster hires and star faculty recruitment are a potential pathway to boosting research funding that has been deployed at 
multiple universities and university systems. If these are combined with the opening of major new facilities and scientific 
equipment cores, it makes the attraction of well-funded researchers more cost effective. Recruitment can be geared to the 
type of research funding that is sought, e.g., faculty with strong industry relationships, faculty with security clearance 
working with DOD projects, etc. 

 

5. Support Early-Career/Junior Faculty 
Provide funding and administrative support to develop and enhance early momentum for junior faculty 

Fighting to gain funding early in one’s career can be demoralizing and a game of attrition. Multiple rejections are to be 
expected, and a stick-to-it-iveness is needed for success. The odds of success increase with a university providing strong 
supports to early-career faculty in developing their research programs and supporting their grant writing. Tools that are 
used include, for example: 

• University seed funding to help faculty jump-start their research and build preliminary data and a publishing track 
record 

• Assignment of mid-career and senior faculty as mentors to junior faculty for developing their research program 
• Connection of junior faculty to senior faculty for joint research proposals 
• University education and training events on grant writing and program management 
• Staff support and internal review committees 
• Travel funding support to go and meet with program officers at relevant federal funding agencies. 

 

6. Build Networks 
Use social and other network analysis to gain insights into existing university researcher networks, to identify high-
performing collaboration network nodes, and to identify strong and weak connections 

Since multi-investigator and team-oriented research is considered to be where research is increasingly moving, it becomes 
increasingly important for both institutions and faculty to be good at networking and identifying productive network nodes 
with which to connect. Social network analytics can provide considerable insight into the university’s current networks by 
research cluster area—providing a strong visual mapping of where robust connections lie and where nodes on the network 
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create opportunities for stronger relationships. Network analysis can also identify very weak networking connections, or no 
existing connections—identifying programs, centers, research institutes, or individual researchers that are siloing and not 
engaged with peers or complementary force-multiplying research networks. Network analysis can also be tied to analytics 
(highlighted under Recommendation 2) to see if the institution is connected with leaders in frontier areas where future 
growth is anticipated. 

 

7. Remove Barriers to High-Functioning R&D and Commercialization Structures 
Streamline university processes and procedures and structure support to increase grant writing, and encourage 
university-industry engagement, collaboration, and funding opportunities  

As noted above, Indiana’s research universities have individual histories dating back to the early to late 1800s—building 
traditions, structures, and ways of doing things that may not be optimized today for accessing all forms of external funding 
opportunities. Busy with teaching, guiding their graduate students, and conducting research, it is only natural that faculty 
will take the path of least resistance in terms of pursuing funding—even if that path may not be optimal or result in 
maximized returns to the university.  

Universities across the nation, including those in Indiana, have been increasingly and proactively working to streamline their 
processes and procedures to ensure that internal impediments are removed that may dissuade faculty from increasing their 
grant-writing engagement. Institutions have structured online “libraries” of successful grant materials, one-stop-shop 
resources to support application materials, mentoring and review groups, and have worked to speed up contracting. 

With respect to industry engagement and potential collaborations and funding opportunities, research universities should 
be proactive in promoting access to the university (where available) and communicating opportunities for collaboration.  

• Encouraging interaction between researchers and industry through availability and use of university research 
“core” facilities and through better understanding of capabilities and access. This type of interaction in a facility for 
specialized equipment or capabilities can lead to other, deeper connections as researchers interact and find, for 
example, that university researchers may be working on problems faced by industry. 

• Likewise, establishing co-innovation facilities, such as those Notre Dame is envisioning at Innovation Park or 
Purdue has established in its Aerospace District, to encourage industry-university collaborations and deeper 
relationship building for potential research projects. 

• More fully and expressly communicating the university’s research principles: clarifying policies, procedures, and 
information regarding research restrictions, proprietary research, export control, defense-related or other 
classified research capabilities; what mechanisms or processes exist to understand when exceptions are allowed, 
which may benefit the researcher, university, or funder; and how the costs, if any, related to these exceptions are 
captured and covered. 27  

In most respects, the three Indiana research universities’ overarching principles and policies are no different than 
most major research universities in the United States. The biggest differential is the level of interest of existing 
faculty and the university leadership in investing the time, energy, and resources to establish capacities to manage 
exceptions. All three Indiana research universities have some procedures to manage these research activities, but 

                                                                 
27 As part of this project, the research principles of key benchmark institutions as well as other nationally prominent research universities were examined. 
In general, all provide for the following four requirements in some fashion: intellectual freedom of inquiry and publication; full and open disclosure of 
research type, topic, and sponsoring entity; open dissemination of research results without sponsor approval of publication; and restricted or classified 
research that is not appropriate within the traditional academic departmental structure. In nearly every instance, these principles are acknowledged to be 
limiting and may at times impinge on or be at odds with one another, and then a formal statement of how exceptions can be handled is provided. 
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levels of faculty interest dictate the willingness of university leadership to invest in the often-necessary 
infrastructure and management. 

• Emphasizing external funding, especially federal and business funding, as the mechanism to grow overall research 
funding portfolios, as these two sources are the most promising avenues for significant portfolio increases (see 
Pros and Cons text box on the next page). 

• Establishing and communicating open, liberal commercialization policies that are “business-friendly” with respect 
to intellectual property, contracting agreements, testing agreements, etc., to further enhance opportunities to 
engage industry for research collaborations.  

• Establishing semi-autonomous research institutes (e.g., affiliated with the university, but outside formal academic 
“walls”) where both federally funded and business funded research that have perceived free and open-knowledge 
dissemination challenges can be more easily developed, managed, and performed.28 

 

8. Further Evaluate Discipline-Level Differentials 
Further evaluate source-discipline funding differentials to reveal untapped opportunities 

Through the detailed assessment of research funding sources and funding to the nine key disciplines, certain areas were 
uncovered that show instances where the three Indiana research universities are performing at levels significantly outside 
the norm for national average institutions or top-quartile research universities for certain funding sources. These 
differentials may have specific rationales and explanations, may stem from data-reporting irregularities, or may represent 
an untapped opportunity ripe for “out-of-the-box” thinking.  

                                                                 
28 The Indiana Innovation Institute (IN3) functions in this fashion to some degree by allowing such research to be performed by interested and 
collaborating faculty from all three major research institutions. It is different, however, in that it has been set up as a distinct nonprofit entity, not within a 
specific Indiana university. Much of the restricted research will likely be conducted at the Naval Surface Warfare Center (NSWC) Crane facilities. 
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The two most promising avenues for Indiana’s major research universities to increase their research funding to a significant degree are 
(1) federal government—the largest funder of university research—and (2) business. Indiana’s major research universities have had 
important, if uneven, success with both funding sources. In examining these sources and recommending that the universities work to 
increase their funding from these sources, it is important to recognize that both funding sources have pros and cons with regard to the 
universities’ research mission. 
 

Funding 
Source Pros Cons 

Federal 
Funding 

• Significant resources are directed at “basic 
research” questions. 

• Typically, it is the earliest funding option for 
disruptive technologies. 

• Most departments and agencies foster and expect 
open publishing and knowledge dissemination. 

• Important prestige is associated with certain 
federal funding and federal funding sources. 

• Mission-driven funding often has a more 
“collaborative client” relationship. 

• Typically, it is easier for a researcher to establish 
an entrepreneurial venture from federally 
funded/sponsored research. 

• Budgetary pressure leads to flat or highly 
fluctuating amounts of available funding. 

• Political perspectives may inhibit research in 
certain domains (e.g., climate science, stem cell 
research, certain social sciences). 

• Number of institutions and PIs continues to 
increase, further limiting both grant success and 
potentially caps on success and/or total funding. 

• Certain mission-driven federal agencies and 
funding require higher-order infrastructure to 
manage aspects of access/staffing/data for export 
control and additional security clearance 
specification and requirements for classified 
research. 

Business 
(Industry) 
Funding 

• Once established, strong relationships have a 
long-lasting impact on research volumes and 
funding. 

• While competitive, the process is often more one 
of “relationship and trust” once business funders 
understand how institutional research capabilities 
and capacity can meet their needs. 

• Typically, it provides a higher-order “economic 
impact” if the company is located within the same 
geography (region and/or state) as the 
collaborating university. 

• In some instances, publication restrictions and IP 
ownership issues tied to “proprietary research” 
cause difficult challenges regarding academic 
mission of “knowledge discovery and 
dissemination.” 

• Once engaged with a specific business for 
research funding, it may be difficult to seek 
funding for the same or even similar work from 
other business funders. 

• Funding may end abruptly with changing market 
conditions or corporate requirements. 

• Certain business funding requires higher-order 
infrastructure to manage aspects of competitive 
intelligence/propriety content and, if federally 
funded, flow-down requirements. 

 

PROS AND CONS OF FEDERAL AND BUSINESS RESEARCH FUNDING 
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4. Conclusion 
Indiana benefits greatly by having three research universities, each of which is in the top quartile of U.S. research 
universities in terms of research expenditures. The research universities in Indiana do demonstrate a higher-than-typical 
propensity to self-fund research activity, but it must be noted that that does not imply a negative situation—it can well be 
viewed as the universities making a robust commitment (shown herein to be a long-term commitment tracking over 
20 years) to ensuring investment in and development of research talent and the development and maintenance of high-
quality research infrastructure. Each of Indiana’s research universities has a large and significant research portfolio funded 
with federal research dollars, but there is no doubt opportunity to enhance this federally funded research portfolio. An 
increased emphasis in pursuit of applied research and on projects that fall on the “development” side of the R&D equation 
may be a successful pathway forward in this regard. Success in attracting more federal research funds may be furthered 
through several additional recommended actions, outlined in Section 3. 

Looking forward, all three research universities continue to expand their research capacity and capabilities through 
continued growth in extramural research funding.29 Monitoring the results and progress of these funding investments, in 
terms of funding source profile and the leveraging of institutional and state/local research funding, will continue to be 
important to ensure an efficient and productive higher education–based research enterprise in the state. Ultimately, the 
increasing level of research resources will allow the three universities to continue to expand their crucial roles in educating 
the state’s population, expanding its knowledge base, driving innovation, boosting economic development, and enhancing 
well-being and quality of life both within Indiana and beyond. 

 

  

                                                                 
29 See: IU—https://news.iu.edu/stories/2018/08/iu/releases/10-record-high-research-and-philanthropic-funding.html;  
Purdue—https://www.purdue.edu/newsroom/releases/2018/Q3/purdue-sets-records-for-research-funding-and-giving.html;  
Notre Dame—https://engineering.nd.edu/news-publications/pressreleases/growth-in-notre-dame-research-and-scholarship-funding-continues.  
Note that these press releases are describing funding received by the three institutions, versus the expenditure of funding from various sources that is 
captured in the NSF HERD data.  

 
 

 

https://news.iu.edu/stories/2018/08/iu/releases/10-record-high-research-and-philanthropic-funding.html
https://www.purdue.edu/newsroom/releases/2018/Q3/purdue-sets-records-for-research-funding-and-giving.html
https://engineering.nd.edu/news-publications/pressreleases/growth-in-notre-dame-research-and-scholarship-funding-continues
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Appendix A. Detailed Disciplines Data Table 
Table A-1. Recent Research Funding by Broad and Detailed Disciplines for Indiana Major Research Universities 

Broad Discipline 
Detailed Discipline 

2006 2016 Percent Change, 2006—2016 

Total R&D 
Expenditures 

Federally 
Financed R&D 
Expenditures 

Total R&D 
Expenditures 

Federally 
Financed R&D 
Expenditures 

Total Funding 
Concentration 

Total R&D 
Expenditures 

Federally 
Financed R&D 
Expenditures 

Computer and Information Sciences $24.0 $14.4 $54.0 $37.5 1.36 125.4% 159.4% 
Computer and Information Sciences $24.0 $14.4 $54.0 $37.5 1.36 125.4% 159.4% 

Engineering $138.9 $60.5 $301.6 $137.3 1.38 117.1% 127.0% 
Aerospace/Aeronautical/Astronautical Engineering $10.6 $6.4 $55.0 $25.1 3.25 418.2% 290.2% 
Bioengineering/Biomedical Engineering $5.9 $2.7 $14.7 $6.9 0.71 147.4% 158.1% 
Chemical Engineering $7.5 $3.1 $23.8 $9.6 1.41 217.6% 211.1% 
Civil Engineering $21.4 $4.9 $38.2 $10.4 1.50 78.2% 112.7% 
Electrical/Electronic/Communications Engineering $40.2 $22.5 $65.3 $41.6 1.36 62.4% 84.6% 
Industrial and Manufacturing Engineering   $7.7 $5.4 1.69 New in 2016 
Mechanical Engineering $21.2 $9.0 $38.6 $13.5 1.40 82.5% 50.1% 
Metallurgical and Materials Engineering $2.5 $1.3 $13.0 $7.3 0.88 426.2% 480.2% 
Other Engineering $29.6 $10.6 $45.2 $17.6 1.06 52.9% 65.4% 

Geosciences, Atmospheric, and Ocean Sciences $10.9 $6.6 $10.1 $5.5 0.17 -7.2% -17.8% 
Atmospheric Science and Meteorology $1.8 $1.3 $5.3 $3.1 0.44 197.6% 136.3% 
Geological and Earth Sciences $5.4 $3.0 $4.4 $2.3 0.23 -17.8% -22.7% 
Ocean Sciences and Marine Sciences   $0.0 $0.0 0.00 New in 2016 
Other Geosciences, Atmospheric, and Ocean Sciences $3.7 $2.3 $0.4 $0.0 0.05 -90.5% -98.2% 

Life Sciences $418.1 $204.8 $600.1 $247.6 0.77 43.5% 20.9% 
Agricultural Sciences $99.4 $26.5 $131.7 $39.4 2.09 32.6% 48.5% 
Biological and Biomedical Sciences $142.9 $91.5 $143.2 $87.1 0.57 0.3% -4.7% 
Health Sciences $159.8 $77.4 $316.7 $117.1 0.74 98.2% 51.2% 
Natural Resources and Conservation   $0.0 $0.0 0.00 New in 2016 
Other Life Sciences $16.1 $9.4 $8.5 $4.0 0.30 -47.3% -57.5% 

Mathematics and Statistics $9.3 $7.0 $14.3 $9.5 1.09 53.3% 36.3% 
Mathematics and Statistics $9.3 $7.0 $14.3 $9.5 1.09 53.3% 36.3% 

Physical Sciences $87.6 $47.5 $108.0 $62.5 2.00 23.4% 31.4% 
Astronomy and Astrophysics $1.7 $0.4 $1.6 $0.3 2.23 -7.0% -39.6% 
Chemistry $43.1 $24.9 $64.2 $34.9 0.86 48.9% 40.3% 
Materials Science   $0.0 $0.0 0.61 New in 2016 
Other Physical Sciences $0.4 $0.0 $0.0 $0.0 2.52 -90.5% -100.0% 
Physics $42.3 $22.2 $42.2 $27.3 0.57 -0.4% 22.8% 

Psychology $25.1 $17.6 $32.1 $19.6 4.25 28.1% 11.2% 
Psychology $25.1 $17.6 $32.1 $19.6 0.14 28.1% 11.2% 

Social Sciences $56.5 $14.1 $67.5 $15.7 2.43 19.4% 11.8% 
Anthropology   $2.5 $0.9 1.38 New in 2016 
Economics $12.6 $2.6 $4.6 $0.9 1.38 -63.3% -64.7% 
Other Social Sciences $16.8 $1.6 $20.1 $2.1 1.15 19.7% 37.7% 
Political Science and Government $10.5 $2.5 $20.8 $5.3 0.13 98.1% 117.6% 
Sociology/Demography/Population Studies $16.6 $7.4 $19.5 $6.4 1.89 17.4% -13.7% 

Other Sciences $36.2 $11.2 $28.4 $1.6 0.00 -21.3% -86.0% 
Other Sciences $36.2 $11.2 $28.4 $1.6 0.01 -21.3% -86.0% 

Non-S&E Fields $74.3 $18.1 $159.0 $21.3 1.04 114.1% 17.8% 
Business Management and Business Administration $22.0 $1.8 $27.7 $0.6 1.38 26.1% -64.8% 
Communication and Communications Technologies $4.9 $1.8 $2.8 $0.7 1.38 -43.3% -61.3% 
Education $14.8 $6.4 $15.8 $5.4 1.49 7.0% -15.2% 
Humanities $3.5 $0.4 $21.0 $0.9 1.33 503.9% 104.0% 
Law $0.4 $0.0 $2.1 $0.0 0.61 408.6% N/A 
Social Work $0.2 $0.0 $0.5 $0.0 2.82 253.6% N/A 
Visual and Performing Arts $1.9 $0.5 $6.6 $0.0 2.02 240.6% -95.3% 
Other Non-S&E Fields $26.7 $7.2 $82.4 $13.6 1.07 209.3% 88.5% 

Grand Total $880.8 $401.9 $1,375.1 $558.0 1.00 56.1% 38.8% 



54 
 

 


	Indiana Research - TEConomy Cover3
	IN University Research  Funding.Final.10.4
	Prologue
	Executive Summary
	A. The Fundamental Importance of Academic Research to U.S. Competitiveness
	B. Indiana’s Research Universities
	C. Extramural Funding of Indiana’s University Research
	D. Diagnosing the Situation—Questions and Answers Regarding Research Funding at Indiana’s Research Universities
	E. Institutional Summary of Evaluated Statistics
	INDIANA UNIVERSITY (Bloomington/Indianapolis)
	PURDUE UNIVERSITY
	UNIVERSITY OF NOTRE DAME
	F. Recommendations for Increasing Federal Research Funding at Indiana’s Research Universities
	G. Conclusion

	1. Introduction
	A. Perspectives on Higher Education Research
	B. Purpose of this Study: Key Questions and Investigational Approach

	2. Detailed Assessment of Research Funding Performance
	A. High-Level Funding Profile
	Total Research Funding
	External Research Funding
	Growth in Research Funding

	B. Benchmarks and Comparisons to Better Understand Performance
	C. Detailed Assessment of Research Portfolio Funding —Source of Funds
	Total Funding for Higher Education R&D Expenditures
	Federal Funding for Higher Education R&D Expenditures
	Types of Research
	Key Federal Agencies

	Business Funding for Higher Education R&D Expenditures
	State/Local Government Funding for Higher Education R&D Expenditures
	Nonprofit Funding for Higher Education R&D Expenditures
	All Other External Funding for Higher Education R&D Expenditures
	Institutional Funding for Higher Education R&D Expenditures

	D. Broader Analysis of University-Level Expenditure Data
	Additional Institutional Characteristics
	Cost Structure
	Principal Investigators and Average Funding Productivity
	Opportunities to Expand Funding

	E. Detailed Assessment of Research Portfolio Funding —Key Research Disciplines
	Health Sciences
	Biological and Biomedical Sciences
	Agricultural Sciences
	Electrical/Electronic/Communications Engineering
	Chemistry
	Aerospace/Aeronautical Engineering
	Computer and Information Sciences
	Other Engineering
	Physics


	3. Enhancing Extramural Research Funding
	A. Current Strategic Initiatives and Priorities among Indiana’s Research Universities to Enhance the Research Enterprise
	Strategic Initiative, Investments, and Focus Areas for Research Guiding Each University
	Indiana Research Universities are Emphasizing and Recognizing the Need for a “Diversified” Portfolio of External Research Funding
	Indiana Research Universities are Prioritizing Large Interdisciplinary and Multidisciplinary Research Centers, Institutes, and/or Programs to Advance Solutions to Today’s Complex Technology and Global Challenges
	Indiana Research Universities are Modifying, Adjusting, and/or Expanding Organizational Structures and Operational Infrastructures to Seize Research and Innovation Opportunities
	Indiana Research Universities are Reviewing and Evaluating the Performance of their Research Initiatives and Investments

	B. Strategies/Recommendations for Securing External Funding, Developing and Maintaining a Successful R&D Program
	1. Go Big
	2. Use Data Analytics to Identify Research Frontiers
	3. Use Data Analytics to Identify Funders
	4. Recruit to Win
	5. Support Early-Career/Junior Faculty
	6. Build Networks
	7. Remove Barriers to High-Functioning R&D and Commercialization Structures
	8. Further Evaluate Discipline-Level Differentials


	4. Conclusion
	Appendix A. Detailed Disciplines Data Table


