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Abstract

We examine how federal science and engineering research funding—–a central tool for support-

ing scientific discovery—–affects degree production and programs offered in STEM. Using data from

1971–2016, we implement a triple-difference design that exploits variation across colleges, time, and

fields of study. We find that federal grants generate 27.2% of doctorates and 16.9% of undergraduate

STEM degrees, as well as 6.6% of doctoral programs and 4.7% of undergraduate programs in STEM

annually across 200 U.S. research universities. Impacts are concentrated in biology and engineering,

aligning with the priorities of major funders such as HHS, NSF, and DOD. These findings suggest that

research grants to universities may generate a “double dividend,” simultaneously expanding the supply of

skilled labor in targeted fields while also advancing scientific discovery.
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1 Introduction

Government research grants constitute a major source of support for academic research world-

wide.1 In the United States, federal agencies spend over $60 billion annually on university research

and development.2 Federal research funding has been shown to promote scientific discovery and

innovation (Babina et al. 2023), but may simultaneously aid universities in training students—an

effect that was highlighted by the National Research Council in the 1990s (National Research

Council 1999). In this paper, we explore a central question: to what extent does federal research

funding shape the supply of skilled workers trained in the fields they target?

Concerns about the supply of STEM workers have long shaped policy debates over how gov-

ernment policies can help expand the supply of skilled labor (Atkinson 1990; PCAST 2012; Bloom

et al. 2020). Research support and educational access are often viewed as competing priorities for

scarce public funds (Akcigit, Pearce, and Prato 2025). Yet if research funding expands educational

capacity, investments in research need not come at the expense of education, as the two objectives

may be more complementary than commonly perceived.

This paper studies whether federal science and engineering (S&E) research funding—the most

prominent form of government research support—affects the production of human capital in STEM

fields, measured through changes in the number of STEM graduates and degree programs at the

doctoral, master’s, and bachelor’s levels in U.S. universities. While research grants directly finance

faculty research, laboratories, and graduate researchers, universities may respond more broadly by

expanding instructional capacity, attracting students toward funded disciplines, and introducing

new academic programs. If so, research funding may influence not only innovation outcomes but

also the long-run composition of the skilled workforce.

We address this question by linking degree completion data from the National Center for Educa-

tion Statistics (NCES) with agency-university-year funding data from the NSF’s NCSES, creating

a panel that extends back to 1971. Our empirical strategy uses a triple-difference design, com-
1In 2021, G7 countries spent between 0.34% (Italy) and 0.66% (Canada) of GDP on R&D in the higher education sector, with U.S. spending

at approximately 0.36% (Statistics Canada 2024).
2Source: https://ncses.nsf.gov/pubs/nsf26305
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paring STEM and non-STEM outcomes within the same university over time as federal research

funding changes. This approach controls for university-level factors that vary over time and may

be correlated with research funding and educational outcomes, relying instead on the comparison

between funded fields (STEM) and non-funded fields over time and across colleges.

A potential concern with the triple-difference method is spillovers across fields—either posi-

tive, if S&E funding indirectly benefits other fields through universities reallocating resources in-

ternally, or negative, if students switch fields. The availability of multiple non-STEM fields allows

identification to draw on several alternative comparison groups, mitigating concerns that spillovers

affecting any single field drive the results. We also address potential concerns about spillovers by

estimating the effect of S&E research funding on non-STEM fields using two-way fixed-effects re-

gressions with extensive controls. We find little evidence of meaningful spillovers for most fields.

Further, to address time-varying confounders—for example, STEM-specific trends correlated with

grant funding increases—we conduct placebo tests by regressing outcomes on future federal fund-

ing. Finally, to assess the possibility of heterogeneity in treatment effects, we perform separate

analyses for multiple time periods and for universities with above- or below-median enrollment,

and above- or below-median grants at baseline.

We document two main findings. First, increases in federal research funding substantially

expand STEM degree production at all levels of university education. Funding increases raise

doctoral and master’s degree completion and generate sizeable spillovers to undergraduate edu-

cation—even though undergraduate students are rarely directly supported by research grants. On

average, the aggregate annual federal S&E research funding to universities supports roughly 4,500

doctoral, 10,300 master’s, and 21,500 bachelor’s degrees over the award year and the following

six years, accounting for 27.2 percent, 23.4 percent, and 16.9 percent of STEM degrees awarded

annually in our sample.3 These magnitudes indicate that federal research funding accounts for a

substantial share of STEM human capital formation in the United States.

Second, universities respond along the extensive margin by expanding capacity and broadening
3We allow for the grants to have an effect up to six years in the future, accounting for the possibility that a grant takes some time to spend,

affect instruction, and then show up in graduation numbers. The timeframe is chosen to reflect the typical duration of a PhD program.
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the range of educational offerings in funded fields. Aggregate annual S&E funding to universities

leads to the creation of roughly 169 doctoral programs across research universities within seven

years of funding—about 6.6 percent of the average number of doctoral programs offered. Similar

effects emerge at other degree levels, with approximately 136 additional master’s programs and

172 undergraduate programs, representing 4.3 percent and 4.7 percent of the corresponding pro-

grams. These results indicate that research funding induces persistent institutional expansion rather

than only temporary enrollment adjustments. Introducing a new program could involve develop-

ing entirely new coursework and/or formalizing existing clusters of courses into new programs.

For example, a university with an existing program in “Computer and Information Sciences” or

“Electromechanical Engineering Technology” may establish more specialized programs such as

“Artificial Intelligence” or “Robotics Technology”.

Disaggregating the overall STEM effect by subfield— Engineering including Computer Sci-

ence, Biology, Physics, Mathematics, and Economics — shows that the effects are primarily driven

by Engineering and Biology. This reflects the funding composition: throughout most of our panel,

over half of total S&E funding came from the Department of Health and Human Services (HHS),

which is more likely to support research in Biological Sciences. Other large funders, such as the

NSF and the Department of Defense (DOD), allocate a substantial share of their funding to En-

gineering and Computer Science. In contrast, the physical sciences, mathematics, and economics

receive comparatively less federal research support.

Two considerations help interpret these results. First, research grants may support students

through research assistantships and project-related training costs (NCSES 2024). We therefore

interpret our estimates as the educational effects of research funding, operating both through direct

support for research personnel and through broader spillovers to universities’ educational capacity.

These effects represent an important channel through which public support for university-based

research can shape student skill acquisition and, ultimately, labor supply. Second, federal grants

may crowd in additional private or institutional funding (Lanahan, Graddy-Reed, and Feldman

2016). To the extent that federal support triggers such complementary investment, our estimates

capture the broader impact of research funding on university expansion.
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While our analysis focuses on estimating the effects of federal research funding on educa-

tional outcomes, several mechanisms may underlie these responses. Research funding can attract

graduate students through expanded research opportunities and assistantships, while at the under-

graduate level it may increase instructional capacity by supporting graduate teaching and research

personnel. More broadly, research activity may alter student demand and departmental resources

in funded fields. We provide exploratory evidence on mechanisms in Section 6.

Broadly, our results underscore that government research funding directed to universities does

more than generate scientific output: it simultaneously expands the supply of human capital in

the targeted fields. Because universities jointly produce research and education, they can leverage

complementarities across these activities, allowing research support to translate into increased de-

gree production and new program creation. In this way, federal research funding shapes not only

innovation but also the structure of the STEM talent pipeline.

Previous work on the effects of federal research funding at universities has primarily focused

on research, innovation, and entrepreneurship (Payne and Siow 2003; Jacob and Lefgren 2011;

Åstebro and Bazzazian 2011; Corredoira, Goldfarb, and Shi 2018; Myers 2020; Myers and Lana-

han 2022; Babina et al. 2023). Most studies find a positive effect on these outcomes. More closely

related to our work are studies that examine graduate student outcomes in response to interruptions

in federal grants at the lab-level (Tham 2023; Tham et al. 2024), and to grants awarded directly to

graduate students (Chandler 2018; Graddy-Reed, Lanahan, and D’Agostino 2021; Graddy-Reed,

Lanahan, and Ross 2018; Shvadron et al. 2025).4 Gross, Sampat, and Zhang 2026 show that cuts to

U.S. Department of Defense funding for university research in the 1970s reduced doctoral degree

production. We contribute to this literature by examining the effect of federal funding awarded to

faculty—the predominant form of funding—on STEM education at all levels.

Our work also contributes to the broader discussion on R&D and education (see Biasi, Deming,

and Moser 2022 for a review). Prior research suggests that when the supply of scientific talent

is inelastic, government R&D funding may primarily raise scientists’ wages with little effect on
4Shvadron et al. 2025 uses data on organizations listed in dissertation acknowledgments, which are more likely to capture support from grants

or fellowships awarded directly to students.
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research output (Goolsbee 1998). Therefore, expanding R&D activity might require increasing the

pool of potential researchers (Romer 2001), in which education plays an important role (Bianchi

and Giorcelli 2020; Akcigit, Pearce, and Prato 2025). We add to this discussion by showing that

federal R&D funding to universities can directly expand the pipeline of relevant human capital

through spillovers on education.

Finally, our work contributes to the literature on universities’ incentives to offer different courses

and programs (Conzelmann 2024; Thomas 2024) and the associated cost differences (Altonji and

Zimmerman 2019; Hemelt et al. 2021), by showing that increases in federal research funding to

S&E departments can expand program offerings in related fields of study.

2 Historical Background: Federal Research Funding and STEM Education

in the U.S.

Federal research funding to universities expanded significantly during World War II (Gross and

Sampat 2023). Before the war, most university research was funded by private foundations and

states, while the federal government contributed to national R&D primarily through work con-

ducted in its own separate laboratories (National Research Council 1995). This shifted during the

war toward extramural funding, with universities receiving the largest contracts (Gross and Sampat

2023). Throughout the 20th century, the U.S. government substantially increased its support for

STEM fields and has remained a major funder of university-based S&E research, with its share

averaging around 61% from 1953 to 2023 (U.S. NSF 2025).

In parallel with efforts to support S&E research at universities, there has long been interest

in federal policies to strengthen STEM education. The National Defense Education Act of 1958

provided federal funding to strengthen science, math, and foreign language education, recogniz-

ing their strategic importance to national security. From the 1960s to 1980s, federal agencies,

especially the Defense Advanced Research Projects Agency (DARPA) of the DOD, played a key

role in establishing major computer science departments (Aspray 1985). In the 2000s and 2010s,

concerns about STEM workforce shortages gained prominence, with multiple reports from the
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National Academies and US President’s advisory bodies calling for greater investment in STEM

education (Carnevale, Smith, and Melton 2011; Mervis 2014). While direct federal funding for

STEM education remains small compared to research support, these initiatives continue.5

More recent policies focus on education in artificial intelligence (AI) and semiconductors, re-

flecting current demand for STEM talent driven by the rise of AI, competition with China, and ef-

forts to onshore critical R&D-intensive industries (West 2023; Zwetsloot et al. 2021; Cohen 2024).

For example, in 2023, DARPA allocated $9 million to establish master’s programs in AI and ma-

chine learning at multiple universities (Government Technology 2023). These initiatives showcase

policymakers’ interest in expanding educational offerings in STEM fields considered important for

growth and innovation, as well as from a national security perspective. While assessing whether

U.S. STEM graduation rates should be increased through policy intervention lies beyond the scope

of this paper, we highlight that federal research funding indirectly expands STEM training and pro-

gram offerings. Recognizing these effects on educational outcomes important when considering

how government funds should be allocated.

3 Data

Data on university characteristics, programs, and degree completions come from the NCSES

Integrated Postsecondary Education Data System (IPEDS) and its predecessor, the Higher Educa-

tion General Information Survey (HEGIS), which report completions by level, field, and gender.

Information on federal grants and contracts is drawn from the NCSES Federal Science and En-

gineering Support Survey, which collects data from federal agencies. Our analysis focuses on

research universities, which receive the majority of federal grant funding. Specifically, we include

all institutions with a doctoral or research designation in the 1987 Carnegie Classification.

We measure the number of programs and degrees completed by field using the Classification

of Instructional Programs (CIP), introduced by NCES in 1985. Prior to CIP, HEGIS used a dif-

ferent classification system. CIP was significantly revised in 1990 and 2000, and NCES provides
5For instance, in 2010, 13 federal agencies invested approximately $3 billion (or $3.39 billion in 2017 dollars) in STEM education programs,

compared to $34 billion (in 2017 dollars) in federal support for university R&D (Scott 2013; U.S. NSF 2025).
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crosswalks to link versions over time. Our program classifications are listed in Table A.10. The

programs in our analysis are defined by six-digit CIP codes (and their earlier HEGIS equivalents).

Our data cover the years 1971–2016, though some variables are missing in specific years. Most

notably, data on graduations and programs by field are unavailable for the academic years 1974-75,

1982-83, and 1985–86. Tables 1 and 2 present summary statistics for selected years between 1975

and 2015.6 Over this period, both the average number of programs and degrees awarded increased

substantially. The most pronounced growth in degrees occurred in fields like Business and Com-

munications, Health, and STEM.7 Within STEM, growth was driven primarily by Engineering,

with additional contributions from Biological Sciences and, for degrees, Mathematics.

Panel B in Table 2 highlights the evolution of university-level characteristics and our primary

treatment variable: the annual Federal S&E research funding obligated to universities.8 The aver-

age S&E funding rose from $71 million in 1975 to $137 million in 2015, driven largely by fund-

ing from the Department of Health and Human Services (HHS), which allocates research funds

through agencies like the National Institutes of Health (NIH). HHS funding alone increased by

145%, and its share of total S&E funding grew from just under 50% in 1975 to over 60% by 2015.

We supplement our main analysis with data from the NCSES Survey of Graduate Students and

Postdoctorates in Science and Engineering. We report descriptive counts and federal shares of

full-time graduate research assistants (RAs) and teaching assistants (TAs), classified by primary

support mechanism and source. The sample holds the set of universities fixed across selected years

from 1980 through 2016.9

6Throughout, we use “BA” and “MA” to refer broadly to all bachelor’s and master’s degrees, including BS/MS degrees. At the doctoral level,

most degrees are PhDs. We exclude professional degrees such as JDs and MDs.
7The fields are constructed by aggregating multiple 2-digit CIP codes, as detailed in Table A.10. Biological Sciences and Bioengineering are

included under STEM. The Health field predominantly includes professional programs, such as, for example, “Dentistry” or “Health and Medical

Administrative Services”.
8We include only R&D expenditures, excluding spending on instruction, training, and other non-research activities.
9See NCSES, GSS survey description and methodology, https://ncses.nsf.gov/surveys/graduate-students-postdoctorates-

s-e/2024.
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4 Empirical Strategy

Our empirical strategy relies on a triple-differences framework that exploits variation across

fields, universities, and time. Specifically, we compare outcomes in STEM fields to outcomes in

non-STEM fields within the same university, as federal science and engineering research funding

to that university changes over time. This design differences out (i) time-invariant differences

across fields within a university, (ii) common time shocks affecting all fields within a university,

and (iii) common national field-specific time shocks, allowing us to isolate the differential response

of STEM outcomes to changes in federal research funding. We classify non-STEM fields into five

categories, each of which can serve as a comparison group. In Section 4.1, we discuss our approach

using each field separately, as well as our preferred specification, which pools the five non-STEM

comparison fields.

In this section, we also describe methods to address two potential threats to identification. The

first investigates the possibility of spillovers across fields,which would render non-STEM fields an

invalid comparison group. We provide some reassurance on this point by using multiple different

non-STEM fields separately as comparison groups in the main triple-difference specification, but

we also test directly for spillovers using a difference-in-differences approach that leverages vari-

ation across time and universities. We present this model in Section 4.2. The second potential

concern is the possibility that our estimates capture field-university-specific trends over time—or

relatedly, reverse causality, which could occur if having more students leads to more grants. Ei-

ther of these mechanisms could cause current graduation to be correlated positively with future

funding. In Section 4.3, we show our specification for testing this pattern.

4.1 Baseline specification

To study the effect of federal science and engineering grant funding on the number of degree

programs and graduates in STEM, we estimate the following triple-difference regression:
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Yj f t =
k

∑
τ=0

β1,t−τ1{ f = STEM}×FSE j,t−τ +β2X j f t +δ jt + γ j f +ν f t + ε j f t (1)

where Yj f lt is the outcome for university j, field f , in year t for one of the three degree levels:

bachelor’s, master’s, or doctoral (we estimate this regression separately for each degree level l).

In our baseline specification, fields f include STEM and a Non-STEM comparison field: f ∈

{STEM,Non-STEM}. Our classification includes five non-STEM fields: Arts and Architecture,

Business and Communications, Education and Vocational Training, Health, and Social Sciences

and Humanities (see Tables 1 and 2 for details). Because several non-STEM fields are available,

the specification can be estimated using alternative comparison groups, ensuring that results do

not depend on any single comparison field. Our preferred specification pools the five non-STEM

comparison fields in a single regression.

We index outcomes by the starting year of the academic reporting period: t denotes degrees

awarded from July t through June t + 1. Contemporaneous funding is federal fiscal year t + 1.

From FY1977 onward, that fiscal year runs from October t through September t +1, overlapping

nine months of the degree-reporting period; before FY1977, the fiscal year runs from July through

June. The transition quarter is excluded. Thus, the baseline includes this overlapping fiscal year

and its six annual lags; the placebo adds the next three fiscal years.

Outcomes analyzed using the model described in equation (1) include the number of degrees

awarded and the number of programs offered in a given field. The variable FSE j,t−τ represents

the total amount of federal science and engineering research grants received by university j in year

t−τ . University-by-year fixed effects δ jt absorb institution-wide shocks such as changes in overall

enrollment, resources, or university-specific trends over time. University-by-field fixed effects γ j f

control for persistent differences across fields within universities, which may be related to a uni-

versity’s comparative advantage or institutional mission, for example. Field-by-year fixed effects

ν f t flexibly capture national time-shocks affecting specific fields, such as changes in aggregate

demand for STEM education. Together, these fixed effects ensure that identification comes from

differential changes in STEM outcomes relative to non-STEM fields within the same university as
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federal research funding varies over time.

In addition to the fixed effects, we include additional controls X j f t to account for changes to

the CIP system in 1985, 1990, and 2000, which introduced new program codes and reclassified

some of the existing programs. We include dummy variables indicating the “after” period for

each of these changes and interact them with university-field fixed effects. This captures potential

interactions between CIP changes and universities’ curricula (which we allow to differ between

STEM and non-STEM fields). For instance, universities offering more programs in fields where

the updated CIP introduced more detailed classifications may be more affected by the classification

adjustments.

A priori, it is unclear whether research funding affects graduation outcomes within the same

academic year it is obligated or if the effects are lagged. For example, research funding could

have an immediate effect by enabling PhD students to complete their research and graduate. Ad-

ditional funding may also allow departments to hire more graduate teaching assistants and acquire

lab equipment, thereby creating more opportunities for undergraduates to enroll in required field-

specific courses during their final years of study. Conversely, the effects may be lagged if the

benefits of funding are primarily experienced by incoming students, for example, due to enhanced

teaching assistant support in foundational first- or second-year science courses that are prerequi-

sites for continuing in a STEM field. It is also plausible that funding has both current and lagged

effects. The timing of the effect is similarly uncertain for programs.10

To account for this ambiguity, we estimate the impact of current and up to six years of lagged

federal funding, allowing for immediate effect as well as delayed impact on future incoming co-

horts at each degree level.11 This approach enables us to flexibly estimate the effect of grant

funding without imposing strong assumptions about how these effects are distributed across years.

While we do estimate individual effects for each year, we note that we lack statistical power to

clearly differentiate the effects in one year from the effects in adjacent years. For this reason, our

main results present the summation
(
∑

k
τ=0 β1,t−τ

)
, which captures the total (current and lagged)

10We observe a university introducing a new program only when at least one student graduates with that program designation.
11There is typically a delay between when funds are obligated and when they are disbursed. Taking that into account, the inclusion of up to six

lags allows us to capture the typical duration of the longest programs across degree levels—specifically, six-year doctoral studies.
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effects of federal funding.

Finally, recent literature on DiD methods highlights potential issues that might arise when treat-

ment effects are heterogeneous across groups or over time (De Chaisemartin and d’Haultfoeuille

2023). A key concern is the possibility of sign reversal—estimating positive regression coefficients

even when the true effects are negative for many groups or periods. While no adjusted estimator

has yet been developed for settings like ours (e.g., with a continuous treatment variable and poten-

tial lagged effects within a triple-difference framework), we assess treatment effect heterogeneity

by splitting the sample and conducting our analysis on the subsamples. To explore heterogeneity

across time, we run separate regressions for each period between CIP system updates. We also

examine heterogeneity by university characteristics, estimating effects separately for institutions

above and below the median in baseline enrollment (in 1971) and baseline grant funding (based on

total grants received between 1965 and 1971).

4.2 Spillovers across fields

One concern with our triple-differences specification is that S&E funding may affect not only

outcomes in STEM fields (the treatment group) but also outcomes in the comparison fields. Spillovers

to non-STEM fields could be negative—for example, if federal S&E funding induces students to

switch from non-STEM to STEM fields, reducing degree attainment in the former. Alternatively,

spillovers could be positive if universities reallocate internal resources toward non-STEM fields

following S&E funding increases, which may lead to expanding educational capacity and degree

attainment. Finally, the CIP classification that we use to define fields may not perfectly separate

programs that directly benefit from S&E funding from those that do not. For instance, a joint

business and computer science program classified under Business and Communications may ben-

efit from resources or teaching assistant support from the Computer Science department.12 The

availability of multiple non-STEM fields allows identification to draw on alternative comparison

groups. Consistent results across fields help mitigate the spillover concern, as some fields are less
12Another example is certain Health programs, such as “Pharmaceutics and Drug Design,” which may directly or indirectly benefit from HHS

funding.
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likely to have spillover effects with STEM than others. It also helps address the concern that results

are driven by the choice of comparison group.

We also test directly for the importance of these spillovers using a difference-in-differences

framework. We assess whether S&E funding has a significant effect on outcomes in other fields

by estimating a two-way fixed-effects regression model using non-STEM degrees and programs as

outcome variables. Specifically, we estimate the following specification:

Y non-STEM
j,t =

k

∑
τ=0

β1,t−τFSE j,t−τ +β2X jt +δt + γ j + ε jt (2)

where Y non-STEM
j,t is the outcome (degrees or programs) for university j at one of the three degree

levels: bachelor’s, master’s, or doctoral in year t (the regression is again estimated separately for

each degree level). The terms γ j and δt denote university and year fixed effects, respectively, and

X j,t is a vector of additional controls.13

In this regression, fixed effects control for cross-sectional differences in university character-

istics and for time-varying shocks common to all institutions (e.g., rising interest in a particular

field across time). To address concerns that universities historically larger or more prominent in

specific fields may exhibit different trends in funding and graduation outcomes, we include ad-

ditional controls in X j,t . Specifically, we interact (1) a university’s 1971 size—measured by total

enrollment—with year fixed effects, and (2) the 1971 value of the outcome variable with year fixed

effects. These interactions help account for differential trends by baseline characteristics. Finally,

consistent with our baseline specification, we account for changes in the CIP system by including

post-revision indicator variables for each CIP update and interacting them with university fixed

effects.
13We also run equation 2 with STEM outcomes as dependent variables and show that effects persist for STEM outcomes, unlike their non-STEM

counterparts.
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4.3 Placebo

In this section, we introduce a placebo specification designed to assess whether our baseline

results could be driven by field-university-specific trends over time or by reverse causality. If

university-field specific trends generate a pattern wherein universities both attract more S&E fed-

eral funding and produce more STEM graduates due to factors not accounted for in our regres-

sions, then funding should be correlated not only with future STEM bachelor’s graduations, but

also with past STEM graduations or changes in program offerings. Reverse causality may also

cause the same problem, especially at the graduate level; graduate students may assist in preparing

and submitting grant applications, potentially creating a link between current degree completions

and future funding. If neither of these mechanisms are driving our results, we should observe no

correlation between federal funding and past STEM graduations or changes in the number of pro-

grams. To test this, our placebo specification augments Equation 1 by including three lead years

of federal funding as follows:

Yj f t =
3

∑
τ=1

π1, t+τ 1{ f = STEM}×FSE j,t+τ +
k

∑
τ=0

β1, t−τ 1{ f = STEM}×FSE j,t−τ (3)

+ β2X j f t + δ jt + γ j f +ν f t + ε j f t .

The vector X j, f ,t includes the same controls as in our baseline specification. The coefficients on

the three funding leads capture whether funding predicts outcomes before it occurs. Our placebo

estimate is the sum of the lead coefficients, ∑
3
τ=1 π1, t+τ . Under the null that university-specific

trends are not driving our results, we expect this placebo estimate to be close to zero and not

statistically significant.14

14When choosing the number of leads for this test, we trade-off the ability to capture trends over a longer horizon with the loss of sample size as

we require a longer pre- and post-treatment window. Since any pattern of reverse causality or pre-trends is most likely to be strongest within a short

range of the treatment timing, we view the three-lead specification as providing a reasonable test. We also report a six-lead specification. Individual

lead estimates, their sum, and the joint test address distinct restrictions; none alone rules out confounding. The lead estimates using years 1 through

6 are available in Appendix Table A.5 and the estimated effects from these regressions are in in Appendix Tables A.8 and A.9.
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5 Results

In this section, we present the results from our baseline specification and extensions. In subsec-

tion 5.2, we discuss the results of the robustness exercises and placebo checks. In subsection 5.3,

we present the results of the heterogeneity analysis.

5.1 Main Results

We begin by examining how federal research funding affects STEM degree production within

universities. Across specifications, increases in federal science and engineering (S&E) funding

lead to economically meaningful expansions in degrees awarded at all levels of higher education.

Figure 1 presents the main results by degree level, with degrees awarded in the left column and

degree programs in the right column; the rows report bachelor’s, master’s, and doctoral outcomes.

Each point summarizes the sum of the contemporaneous and six lagged funding coefficients, rather

than an individual annual coefficient. Detailed regression estimates appear in Tables A.1 and A.2.

Appendix Figure B.3 displays the individual coefficients underlying the baseline estimates, from

funding six years before the outcome period through contemporaneous funding. For bachelor’s and

doctoral degrees, the largest point estimates occur for funding five and six years before the outcome

period. The lag profiles are not monotonic, however, and many individual coefficients, particularly

for master’s degrees and program counts, are imprecisely estimated. Positive coefficients at the

six-year boundary also suggest that the effects might persist beyond the study window.

At the institutional level, a $10 million increase in federal S&E funding—roughly 8 percent of

average annual university funding—is associated with a cumulative increase of about 1.9 doctoral

degrees, 4.5 master’s degrees, and 9.3 bachelor’s degrees in funded fields over the overlapping

award year and the subsequent six years.15 These effects represent increases of roughly 1.4–2.3

percent relative to average graduation levels, indicating that research funding meaningfully ex-

pands educational output even though most federal grants are not directly intended to finance
15Note that these results reflect our preferred specification, which pools all five non-STEM comparison fields. Tables A.3 and A.4 report the

coefficients from each of these field-specific regressions. Figure 2 illustrates the stability of the degree estimates and the greater variation in program

estimates across comparison fields.
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student instruction.16

While the effect for a single university appears modest, federal research funding operates at

a large scale. Aggregating estimated effects across institutions implies that annual federal funds

for research activity supports approximately 4,500 doctoral degrees, 10,300 master’s degrees, and

21,500 bachelor’s degrees. These correspond to 27.2 percent of doctorates, 23.4 percent of master’s

degrees, and 16.9 percent of STEM bachelor’s degrees awarded by universities in our sample.17

Taken together, these magnitudes indicate that federal research funding constitutes a major con-

tributor to STEM human capital formation in the United States. Importantly, these effects extend

beyond graduate education. Undergraduate degree production rises despite undergraduate students

rarely receiving direct support from research grants. This pattern suggests that research funding

affects education indirectly, for example through expanded departmental resources, increased in-

structional capacity, or heightened student demand for funded fields, which we discuss in more

detail in section 6.

Universities respond to research funding not only by graduating more students but also by ex-

panding educational capacity. Increases in federal S&E funding lead institutions to introduce new

academic programs in funded disciplines, indicating persistent institutional adjustment rather than

temporary enrollment fluctuations. On average, S&E funding is associated with the creation of

approximately 169 doctoral programs across research universities within seven years of funding

disbursement, equivalent to about 6.6 percent of the existing doctoral program stock. Comparable

responses arise at other degree levels, with funding supporting roughly 136 additional master’s

programs and 172 undergraduate programs, corresponding to increases of 4.3 and 4.7 percent,

respectively, relative to baseline program availability. These results indicate that research fund-

ing reshapes universities’ long-run educational structure by encouraging expansion into federally

supported fields.
16Our estimates represent the sum

(
∑

6
τ=0 β1,t−τ

)
, which can be reinterpreted as the effect of STEM-S&E funding over the seven-year period

spanning the award year and the six following years on STEM graduation.
17This aggregation assumes that the regression coefficients capture average treatment effects and that grants are allocated equally across uni-

versities. Moreover, these estimates likely understate the true impact since they do not account for general equilibrium effects. If federal research

funding to universities were eliminated (without being replaced by private funding), incentives to pursue STEM education could decline further due

to reduced innovation and lower overall economic activity.
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Breaking down the overall STEM-funding effects by field, we find that they are primarily driven

by Engineering and Biology (see Figure 1 and Tables A.1 and A.2). This pattern aligns with the

funding priorities of major federal agencies: HHS predominantly supports research in the bio-

logical sciences, while NSF and DOD—the second and third largest funders—allocate substantial

portions of their grants to Engineering and Computer Science.18 Biology and Engineering both

show positive degree responses at the bachelor’s and doctoral levels, but the pattern is not uniform:

the Biology estimate for master’s degrees is close to zero. Biology also shows clearer increases in

graduate program counts than Engineering. Aggregated across universities, federal S&E funding

supports a large share of degree production in heavily funded fields. In Biology, funding accounts

for roughly 43 percent of doctoral degrees and 22 percent of bachelor’s degrees, compared with

23 percent and 11 percent, respectively, in Engineering. Funding also contributes to institutional

expansion in Biology, supporting about 15 percent of doctoral programs and 9 percent of master’s

programs offered annually.

Finally, we estimate that the effects on other STEM fields (Physics, Mathematics, and Eco-

nomics) are close to zero, and in some cases marginally negative at the graduate level. This pattern

likely reflects the relatively small share of federal S&E funding directed to these fields.19 The

marginally negative estimates may reflect some degree of within-STEM reallocation, as federal

funding shifts students toward better-funded disciplines (e.g. biology or engineering), reducing

enrollment in others (e.g Physics or Mathematics) and potentially contributing to program clo-

sures.

5.2 Robustness and Placebo Results

We first evaluate whether our findings are robust to the choice of comparison field. Figure 2

compares the pooled non-STEM baseline with specifications that evaluate each of the five control

fields individually. The degree estimates remain positive and broadly similar across comparison
18In 2023, 87% of HHS-funded R&D was in the life sciences with Engineering and Computer Science a distant second at 4.6%; Engineering and

Computer Science made up over 60% of DOD and 38% of NSF R&D spending, while life sciences accounted for 18% and 13% at these agencies,

respectively (NCSES 2024)
19In 2023, physical sciences accounted for just 7.7% of federal R&D spending, and mathematics for only 1.1%, compared to 56.9% for life

sciences and 22.4% for engineering and computer science.
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groups at all three degree levels. Point estimates for program counts are also positive, though their

magnitudes and precision vary more. Overall, our results are not specific to a single comparison

field, although this sensitivity test cannot rule out spillovers or unobserved shocks common to all

five fields.

We next examine the potential importance of these spillovers—e.g., whether our comparison

group may be contaminated by indirect effects of STEM funding. To assess this, we estimate the

effect of S&E grant funding on outcomes in non-STEM fields. Figure 3 presents the results of this

test. We find small and statistically insignificant effects on non-STEM degree completion at all

levels. For degree programs, however, we observe a significant positive effect on PhD programs

in the Social Sciences and Humanities and on master’s programs in Health. These estimates are

substantially smaller than those for STEM fields and may reflect positive spillovers to interdisci-

plinary programs, as discussed above. Overall, these findings suggest that cross-field spillovers

are unlikely to drive our main results; if anything, our estimates for PhD programs in the So-

cial Sciences and Humanities and master’s programs in Health likely constitute lower bounds.20

Appendix Figure B.1 reports the corresponding DiD estimates for total STEM outcomes and indi-

vidual STEM fields that do not difference STEM against non-STEM outcomes. The total-STEM

point estimates are positive for degrees and programs at all three levels, and are largely consistent

with our main triple-difference estimates in terms of magnitude, although the bachelor’s degree

estimate is smaller and less precise than in the triple-difference specification.21

We additionally examine whether future funding predicts current outcomes, following the strat-

egy outlined in Section 4.3. Figure B.2 reports all coefficient estimates from the triple-difference

specification with contemporaneous funding, six lags, and three leads. Table 3 presents both the

sum of the lead coefficients and a joint test for whether all three leads equal zero.22 The estimates
20From the perspective of degree production, this pattern suggests that increases in S&E funding may expand admissions for students interested

in STEM fields (or double majors), rather than inducing students to switch away from non-STEM fields.
21For bachelor’s degree completion, our DiD specification yields more conservative estimates compared to the results from our baseline specifi-

cation. Table A.11 shows that the DiD estimates remain qualitatively similar after including additional controls for gender composition, university

quality/selectivity, and tuition and fees. These controls help address potential confounding factors: changes in the gender composition of the student

body, the possibility that universities investing in overall quality both attract more funding and enroll students more inclined toward STEM, and the

possibility that funding-induced changes in tuition and fees affect enrollment and graduation outcomes.
22Tables A.6 and A.7 report sums of contemporaneous and lagged effects from these regressions.
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indicate no significant relationship between future funding and current outcomes at the bachelor’s

level, nor for program counts at any level. However, graduate degrees—particularly at the doctoral

level—display evidence of a potential pre-trend, primarily driven by a positive one-year lead. This

pattern is consistent with reverse causality: graduate students frequently assist in preparing grant

proposals, so a larger graduate program today can raise the funding received next year. However,

the magnitude of the lead coefficients remains modest relative to the cumulative treatment effects:

the average lead coefficient is at most a third of the average lagged coefficient from the same re-

gression (doctoral degrees, lower for other outcomes). This suggests that university-field trends

and reverse causality are not the primary drivers of our main findings.23

Finally, to evaluate whether our findings are driven by outlier awards that might tend to be

concentrated among top-tier institutions, we estimate a level–log specification. This model is

identified from proportional funding changes, which are typically more pronounced at smaller

universities. The estimates (Appendix Tables A.12 and A.13) indicate that a 10% increase in

funding yields approximately 1.2 additional doctoral degrees, 4 master’s degrees, and 9 bachelor’s

degrees, alongside 0.09 additional doctoral programs, 0.07 master’s programs, and 0.06 bachelor’s

programs. These findings are broadly consistent with our baseline level–level specification (recall

that a $10 million increase represents approximately 8% of average annual funding).

5.3 Heterogeneity Analysis

Table 4 shows positive estimated effects across the baseline-enrollment and baseline-grant sub-

samples, but more mixed estimates across earlier time periods. These subsample comparisons

describe heterogeneity; they do not establish that the pooled estimator is free of weighting or sign-

reversal concerns.
23Table A.5 reports the specification with six years of leads instead of three. While bachelor’s degrees again show no pre-trend, the leads for

graduate degrees become more pronounced, and the joint test now rejects the null hypothesis of no lead effects for master’s programs. Two things

change when three more leads are added: the estimation sample ends in 2010 rather than 2013, and the summed lag coefficients fall, which might be

due to excluding years right after the substantial nationwide increase in federal research funding under the American Recovery and Reinvestment

Act (ARRA). Even so, among the outcomes for which the joint test rejects, the average lead coefficient is at most about 40% of the average lag

coefficient from the corresponding regression (master’s degrees), reinforcing that our results are not predominantly driven by reverse causality or

differential university-field trends.
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We find little evidence of heterogeneity by baseline enrollment, suggesting similar effects across

larger and smaller universities. However, we find substantially stronger effects among universities

with below-median baseline grant levels. Using these estimates, we can reassess the contribu-

tion of federal research funding to STEM graduates and programs in our sample. Accounting for

heterogeneity between universities with below- and above-median baseline grants, we estimate

that annual S&E funding supports approximately 4,221 doctorates, 12,116 master’s degrees, and

22,950 bachelor’s degrees awarded —representing 25.8% of doctorates, 27.4% of master’s degrees,

and 18.1% of bachelor’s degrees awarded annually in STEM fields.

Similarly, for programs, annual federal S&E funding supports 193 doctoral programs, 144 mas-

ter’s programs, 190 bachelor’s programs that account for 7.6% doctoral programs, 4.5% master’s

programs, and 5.2% bachelor’s programs in STEM. On aggregate, these estimates are comparable

to our baseline model.

6 Discussion

The previous section documented that federal research funding has a positive effect on graduate

and undergraduate STEM education. This section discusses the magnitude of the effects and the

potential mechanisms driving them.

While the effect for a single university appears modest, federal research funding operates at

large scale. Aggregated nationally, these estimates imply that federal research funding accounts

for a sizable share of STEM human capital formation—approximately 27 percent of doctorates,

23 percent of master’s degrees, and 17 percent of bachelor’s degrees awarded over the period

we study. Two considerations help interpret these results. First, these gains come alongside the

intended R&D outcomes explored in other studies. Second, the same increase in federal funding

boosts not only doctoral but also master’s and bachelor’s degrees, as well as programs.

While we do not analyze the mechanisms behind the effects we document directly, we can offer

some intuition. Broadly, research funding may affect both the supply side and student preferences.

First, it may reduce the cost of educating additional students and help alleviate capacity constraints,
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especially in fields with growing demand (Curtis 1982). Second, it may increase the attractiveness

of STEM programs, either directly or by lowering the cost of offering higher-quality education.

At the doctoral level, funding can directly support students through research assistantships

and/or attract students interested in working on funded projects. Data from the NCSES Survey

of Graduate Students and Postdoctorates in Science and Engineering (GSS) confirm that federal

grants serve as the predominant funding mechanism for RAs (Table A.14). Furthermore, the NC-

SES Higher Education Research and Development (HERD) Survey demonstrates that personnel

costs (salaries and wages) consistently represent the single largest category for university R&D

expenditures (Figure B.4). Increased grant funding, therefore, directly expands departmental ca-

pacity to admit, fund, and retain doctoral students.

At the undergraduate level, funding may also affect both costs and student preferences. Fund-

ing may increase undergraduate instructional resources by easing departmental budget constraints

and enabling institutions to cross-subsidize teaching infrastructure (Ehrenberg, Rizzo, and Jakub-

son 2007 discuss how funding constraints may force universities to divert internal funds towards

research needs, potentially to the detriment of instructional capacity). For example, although fed-

eral grants rarely fund teaching assistantships (TAs) directly (Table A.14), doctoral students are

typically funded through a mix of RA and TA appointments (Academic Research and Develop-

ment 2023). Indeed, data from the 2023 Survey of Earned Doctorates indicate that at least 59% of

S&E doctoral recipients who held an RA appointment also held a TA appointment.24 This suggest

that research and teaching funding may be jointly determining both overall research and overall

instructional capacity, and expansion of research funding may bolster the availability of teaching

resources. Research funding may also attract undergraduates seeking to join departments at the

forefront of cutting-edge research.

However, research funding could also have negative effects. Faculty may use grants to reduce

teaching loads or shift PhD students from teaching to research, which can cut instructional capacity

and lower teaching quality through larger class sizes and less feedback. Together, these factors
24According to National Center for Science and Engineering Statistics (NCSES) 2024, 74.2% of S&E doctoral recipients held an RA appoint-

ment and 69.3% held a TA appointment at some point during graduate study. Therefore, at least (74.2+69.3−100)/74.2∼ 58.6% of RA recipients

also held a teaching assistantship.
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could reduce undergraduate degree completion in STEM.25 At the master’s level, both effects

likely play a role. For students pursuing a master’s en route to a PhD, mechanisms resemble those

at the doctoral level; for stand-alone master’s programs, they are more similar to undergraduate

dynamics.26 Overall, our findings suggest that the positive effects of research funding on degree

production outweigh potential negative effects at all levels.

Research grants can also support more specialized coursework by funding equipment, teaching

assistantships, and instructional time from faculty specializing in grant-funded areas. This course-

work can be formalized into new degree programs, which can further shape student preferences

and boost STEM enrollment.

7 Conclusion

This paper shows that federal science and engineering research funding plays a central role in

shaping STEM human capital formation at U.S. universities. Increases in federal research support

expand degree production at the doctoral, master’s, and undergraduate levels and lead universities

to create new academic programs in funded disciplines. Aggregated nationally, federal research

funding accounts for between one-sixth and over a quarter of STEM degrees awarded across degree

levels over the period we study. By encouraging the creation of new academic programs, research

funding also produces lasting institutional expansion.

These findings highlight an important but previously underappreciated channel through which

research funding affects education outcomes. Although federal grants are designed to support

scientific research, they also expand educational capacity within universities, influencing both the

scale and direction of skill formation. Because universities jointly produce research and education,

investments in research translate into persistent changes in the composition of the skilled labor

force. From a policy perspective, evaluating public research funding solely through its effects on

research output may therefore understate its broader economic impact. Research funding not only
25For example, Mumford, Patterson, and Yim 2025 shows that being unable to enroll in a specific course due to capacity constraints during the

first year of study significantly reduces the probability that an undergraduate student takes any subsequent courses in that subject.
26George, Elchert, and Pierson 2019 suggest that about a quarter of master’s degrees are “en route”.
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advances knowledge creation but also shapes the pipeline of scientists and engineers needed to

sustain technological progress.

While this study takes an important first step in quantifying the indirect effects of federal re-

search grants on STEM graduation rates and new academic program introductions, it has two lim-

itations. First, the course-offering evidence is exploratory and the GSS counts describe the preva-

lence of federal support for graduate assistants rather than an effect on degree production. Uneven

course coverage, differences between native GSS fields and our STEM definition, and the absence

of detailed spending allocations linking grants to educational inputs limit what we can say about

mechanisms. Neither exercise provides a causal decomposition of the funding effects. Second, we

cannot track student trajectories, so we cannot assess how funding affects skills or careers—for

example, via research assistantships (Blume-Kohout and Adhikari 2016). Tracking student paths

would also help understand the characteristics of marginal students whose decisions—whether to

pursue STEM at a research university, another institution, or not at all—are influenced by funding.

Together, this would help clarify how federal research funding affects not only the quantity but also

the composition of the STEM talent pipeline. These important questions remain topics for future

research.
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Figure 1: Triple-Difference Estimates of the Effects of Federal S&E Funding on STEM Degrees Awarded
and Programs Offered

(a) BA Graduates (b) BA Degree Programs

(c) MA Graduates (d) MA Degree Programs

(e) PhD Graduates (f) PhD Degree Programs

The graph shows the estimated effect of federal S&E funding (in $10 million 2022 dollars) on bachelor’s,
master’s, and doctoral degrees awarded and degree programs, using the regression specification in Equation
1. The coefficients and their corresponding standard errors can be found in Table A.1 and Table A.2.
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Figure 2: Robustness: Triple-Difference Estimates of the Effects of Federal S&E Funding on STEM
Degrees Awarded and Programs Offered (STEM Total vs Non-STEM Fields Separately)

(a) BA Graduates (b) BA Degree Programs

(c) MA Graduates (d) MA Degree Programs

(e) PhD Graduates (f) PhD Degree Programs

Notes: The graph shows the estimated effect of federal S&E funding (in $10 million 2022 dollars) on bach-
elor’s, master’s, and doctoral degrees awarded and degree programs, using the regression specification in
Equation 1, but varying the comparison field. The degree estimates are broadly stable across compari-
son fields; program-count estimates vary more in magnitude and precision. The full regression output is
available in Appendix Table A.3 and Table A.4.
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Figure 3: Estimated Effects of S&E Funding on Non-STEM Outcomes: DiD Design

(a) BA Graduates (b) BA Degree Programs

(c) MA Graduates (d) MA Degree Programs

(e) PhD Graduates (f) PhD Degree Programs

Notes: The graph shows the estimated effect of federal S&E funding (in $10 million 2022 dollars) on
bachelor’s, master’s, and doctoral degrees awarded and degree programs by non-STEM field, using the
regression specification in Equation 2.
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Table 1: Summary Table: Degree Programs

1975 1995 2015
mean sd mean sd mean sd

BA

Arts and Architecture 4.7 (2.6) 6.4 (4.2) 10.1 (5.8)
Business and Communications 5.9 (4.3) 6.9 (5.0) 12.8 (8.7)
Education and Vocational 10.8 (7.5) 12.9 (11.3) 16.8 (11.6)
STEM 14.0 (6.4) 16.2 (7.0) 25.6 (11.2)

Engineering 5.5 (4.0) 7.3 (4.6) 10.2 (5.2)
Bio-Sciences 2.8 (2.3) 3.0 (2.2) 5.6 (4.2)
Physical Sciences 3.6 (1.3) 3.5 (1.5) 5.1 (2.4)
Mathematics 1.3 (0.6) 1.5 (0.7) 2.8 (1.9)
Economics 0.9 (0.3) 0.9 (0.4) 1.8 (1.1)

Health 2.6 (2.3) 3.3 (2.8) 4.4 (3.5)
Social Science and Humanities 15.7 (6.4) 16.9 (7.8) 31.3 (16.2)

MA

Arts and Architecture 3.2 (2.6) 4.2 (3.5) 5.5 (4.6)
Business and Communications 3.3 (3.5) 4.2 (3.5) 6.1 (4.5)
Education and Vocational 11.1 (8.2) 13.6 (9.7) 14.8 (8.4)
STEM 14.1 (7.6) 15.8 (8.5) 20.1 (10.0)

Engineering 5.1 (4.4) 6.5 (4.6) 8.8 (5.6)
Bio-Sciences 3.7 (3.2) 3.7 (3.2) 5.1 (4.1)
Physical Sciences 3.2 (1.5) 3.2 (1.6) 3.4 (1.6)
Mathematics 1.3 (0.6) 1.7 (1.0) 1.8 (1.0)
Economics 0.7 (0.5) 0.7 (0.5) 0.9 (0.7)

Health 1.9 (2.1) 3.8 (4.0) 6.2 (5.7)
Social Science and Humanities 11.4 (6.3) 11.8 (7.0) 13.9 (8.0)

PhD

Arts and Architecture 0.8 (1.3) 1.2 (1.7) 1.6 (2.2)
Business and Communications 1.1 (2.0) 1.3 (1.7) 1.6 (1.8)
Education and Vocational 4.9 (5.7) 6.5 (6.3) 6.7 (5.4)
STEM 10.6 (8.2) 13.3 (9.5) 16.9 (10.7)

Engineering 3.2 (3.5) 4.6 (4.2) 5.9 (4.5)
Bio-Sciences 3.6 (3.5) 4.2 (4.0) 5.9 (5.1)
Physical Sciences 2.5 (1.8) 2.7 (1.8) 3.1 (2.0)
Mathematics 0.9 (0.8) 1.2 (1.0) 1.3 (1.0)
Economics 0.5 (0.5) 0.5 (0.5) 0.6 (0.6)

Health 0.5 (0.9) 1.5 (2.4) 2.4 (2.9)
Social Science and Humanities 6.6 (6.1) 7.4 (6.2) 8.8 (6.8)

Number of Universities 170 199 196

Note: The table shows the average and standard deviation of the number of degree programs
awarded by field among the research universities in our sample. The STEM category is broken
down into four subcategories: Engineering, Biological Sciences, Physical Sciences, Mathe-
matics, and Economics. Statistics are divided by degree level of the program.
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Table 2: Summary Table: Degrees Awarded and University Characteristics

1975 1995 2015
mean sd mean sd mean sd

Panel A: Degrees Awarded

BA

Arts and Architecture 119.2 (111.2) 129.5 (114.9) 186.7 (171.5)
Business and Communications 363.3 (331.8) 486.7 (400.9) 846.4 (660.1)
Education and Vocational 436.4 (391.1) 432.5 (427.6) 608.5 (512.2)
STEM 418.6 (317.1) 560.1 (451.9) 1112.4 (900.4)

Engineering 160.7 (175.1) 282.3 (288.1) 524.9 (488.3)
Biological Sciences 137.7 (121.1) 156.5 (147.8) 306.7 (280.6)
Physical Sciences 51.4 (36.9) 45.2 (34.4) 80.4 (68.0)
Mathematics 32.8 (26.3) 28.0 (29.1) 73.3 (81.7)
Economics 36.0 (50.1) 48.0 (57.0) 127.0 (146.8)

Health 113.9 (121.9) 144.0 (134.1) 295.2 (366.5)
Social Science and Humanities 491.1 (400.5) 653.2 (513.5) 853.0 (633.5)

MA

Arts and Architecture 42.7 (58.8) 49.1 (66.1) 75.9 (106.6)
Business and Communications 135.7 (178.4) 233.6 (244.6) 398.6 (412.9)
Education and Vocational 375.1 (342.7) 320.8 (258.9) 384.8 (313.8)
STEM 139.0 (141.1) 207.2 (190.2) 428.4 (447.3)

Engineering 77.1 (108.5) 140.0 (160.4) 300.7 (370.4)
Biological Sciences 20.6 (19.8) 20.1 (18.9) 51.7 (76.3)
Physical Sciences 20.6 (18.7) 22.6 (17.7) 27.1 (23.5)
Mathematics 12.1 (11.2) 14.0 (12.6) 32.3 (49.8)
Economics 8.5 (10.4) 10.5 (12.8) 16.6 (26.3)

Health 42.4 (61.2) 86.2 (102.5) 178.8 (202.6)
Social Science and Humanities 119.4 (121.4) 131.7 (129.9) 164.2 (183.0)

PhD

Arts and Architecture 3.3 (6.5) 5.8 (10.0) 9.3 (14.0)
Business and Communications 5.5 (9.5) 7.5 (9.4) 9.6 (10.8)
Education and Vocational 37.2 (46.3) 40.8 (46.3) 46.0 (47.6)
STEM 53.4 (68.7) 85.8 (95.0) 134.1 (129.6)

Engineering 14.8 (26.0) 33.9 (47.4) 57.0 (69.7)
Biological Sciences 14.2 (19.1) 19.8 (23.8) 33.6 (36.5)
Physical Sciences 16.5 (21.0) 21.9 (22.7) 28.8 (26.9)
Mathematics 4.2 (6.5) 5.8 (7.2) 9.1 (9.2)
Economics 3.7 (5.7) 4.5 (6.9) 5.6 (7.5)

Health 2.3 (5.7) 8.1 (15.6) 16.9 (30.2)
Social Science and Humanities 44.4 (54.5) 42.7 (40.4) 50.9 (43.9)

Panel B: University Characteristics
BA % Female 41.5 (12.4) 51.2 (9.6) 53.6 (7.9)
MA % Female 41.6 (14.4) 51.8 (11.8) 53.7 (10.1)
Doc % Female 22.0 (12.1) 40.5 (12.9) 48.1 (10.3)
Federal S&E Funding (2022 $10M) 7.1 (9.4) 10.0 (15.6) 13.7 (18.6)

Federal HHS Funding (2022 $10M) 3.5 (5.6) 5.2 (9.2) 8.6 (15.0)
Total Revenue (2022 $10M) 39.6 (29.6) 70.0 (56.1) 122.4 (113.8)
Tuition and Fees (2022 $1,000s) 14.7 (13.0) 26.3 (20.3)

Number of Universities 170 199 196

Notes: Panel A shows the mean and standard deviation of the number of degrees awarded by field among
the research universities in our sample. The STEM category is broken down into four subcategories:
Engineering, Biological Sciences, Physical Sciences, Mathematics, and Economics. Statistics are pre-
sented by degree level of the program. Panel B shows means and standard deviations of university-level
covariates.
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Table 3: Lead S&E-Funding Years 1-3

Degrees Programs

Bachelor’s
Sum of leads 0.2034 -0.0011

(0.8270) (0.0143)
Joint-test p 0.876 0.967
Observations 45,540 45,540

Master’s
Sum of leads 0.2429 0.0152

(0.7099) (0.0125)
Joint-test p 0.048 0.347
Observations 45,540 45,540

Doctoral
Sum of leads 0.2689 -0.0057

(0.2176) (0.0124)
Joint-test p 0.001 0.973
Observations 45,540 45,540

The joint test evaluates whether all lead coeffi-
cients equal zero, not merely whether their sum
equals zero. *** p<0.01, ** p<0.05, * p<0.1.
The table shows summed estimates of the leads
of STEM-funding in years 1-3 after the out-
come variable is observed. The estimates are
obtained using the regression specification in
Equation 3. Standard errors are clustered at the
university level.
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Table 4: Effects Heterogeneity

Degrees Programs
BA MA PhD BA MA PhD

By CIP System
pre-1985 -0.5914 1.8032*** 0.2242 0.0297 0.0515** 0.0517

(1.2678) (0.5625) (0.2460) (0.0205) (0.0257) (0.0427)
1985–1989 -0.7909 0.7326 5.7238*** 0.0005 0.3284** 0.4778**

(6.1562) (4.2985) (1.8195) (0.0655) (0.1451) (0.2226)
1990–1999 3.1810 -1.2050* 0.4603* -0.0190 -0.0171 0.0340

(2.2515) (0.6833) (0.2469) (0.0309) (0.0442) (0.0378)
2000–2015 13.7233*** 6.3384*** 2.7333*** 0.1055*** 0.0733*** 0.0865**

(2.4980) (1.4178) (0.4405) (0.0212) (0.0200) (0.0382)

By Baseline Enrollment
Below Median 7.4173 4.9429*** 1.8848** 0.0635** 0.0486** 0.0716*

(5.0851) (1.2085) (0.7189) (0.0268) (0.0221) (0.0385)
Above Median 9.3780*** 4.4717*** 1.7598*** 0.0769*** 0.0674*** 0.0699*

(1.8453) (1.2595) (0.2937) (0.0203) (0.0234) (0.0383)

By Baseline Grants
Below Median 29.2032*** 16.1518*** 4.7714*** 0.1724 0.1973** 0.3584***

(10.2791) (6.1117) (0.8534) (0.1462) (0.0781) (0.0596)
Above Median 7.4139*** 3.8166*** 1.4428*** 0.0705*** 0.0449*** 0.0473*

(2.3990) (0.9177) (0.2853) (0.0175) (0.0148) (0.0253)

*** p<0.01, ** p<0.05, * p<0.1. The table shows estimated effects of federal S&E funding using our baseline
specification, but run separately on subsamples defined by time period, baseline enrollment, or baseline grants.
Standard errors are clustered at the university level. Federal S&E funding is measured in $10 million 2022
dollars.
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Online Appendix

A Supplementary Tables

Table A.1: Triple-Difference Estimates of the Effects of Federal S&E Funding on STEM Degrees Awarded

STEM Total Eng. Bio Phys Math Econ

Bachelor’s 9.3389*** 2.9220** 3.0903*** 0.2976 0.8831* 1.0340**
(2.4145) (1.1704) (0.6907) (0.3263) (0.4668) (0.4052)

Observations 49,242 49,242 49,242 49,242 49,242 49,242

Master’s 4.4907*** 2.5580*** -0.0119 -1.0223*** -0.6082** -0.9870***
(0.9065) (0.6604) (0.2999) (0.2734) (0.2374) (0.3041)

Observations 49,242 49,242 49,242 49,242 49,242 49,242

Doctoral 1.9343*** 0.6167*** 0.7847*** 0.1812*** 0.0302 -0.0363
(0.3398) (0.1702) (0.0878) (0.0576) (0.0396) (0.0458)

Observations 49,242 49,242 49,242 49,242 49,242 49,242

*** p<0.01, ** p<0.05, * p<0.1. The table shows the estimated effect of federal S&E funding (in $10 mil-
lion 2022 dollars) on bachelor’s, master’s, and doctoral degrees awarded, using the regression specification in
Equation 1.
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Table A.2: Triple-Difference Estimates of the Effects of Federal S&E Funding on STEM Degree Programs

STEM Total Eng. Bio Phys Math Econ

Bachelor’s 0.0746*** 0.0214 0.0271 -0.0078 0.0048 -0.0094
(0.0165) (0.0217) (0.0214) (0.0073) (0.0093) (0.0125)

Observations 49,242 49,242 49,242 49,242 49,242 49,242

Master’s 0.0591*** 0.0034 0.0301*** -0.0265*** -0.0164* -0.0244***
(0.0147) (0.0115) (0.0075) (0.0093) (0.0086) (0.0075)

Observations 49,242 49,242 49,242 49,242 49,242 49,242

Doctoral 0.0732*** 0.0051 0.0558*** -0.0087 -0.0052* -0.0072**
(0.0281) (0.0098) (0.0178) (0.0093) (0.0027) (0.0034)

Observations 49,242 49,242 49,242 49,242 49,242 49,242

*** p<0.01, ** p<0.05, * p<0.1. The table shows the estimated effect of federal S&E funding (in $10 mil-
lion 2022 dollars) on bachelor’s, master’s, and doctoral degree programs, using the regression specification in
Equation 1.
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Table A.3: Robustness: Triple-Difference Estimates of the Effects of Federal S&E Funding on STEM Degrees
Awarded (STEM Total vs Non-STEM Fields Separately)

Arts &
Arch.

Bus. &
Comm.

Educ., Voc.,
Other Health

Soc. Sci. &
Hum.

Bachelor’s 9.6441*** 9.1987*** 9.3691*** 9.5204*** 8.9622***
(2.5866) (2.3019) (2.5022) (2.8916) (2.7411)

Observations 16,414 16,414 16,414 16,414 16,414

Master’s 5.1533*** 4.3346*** 4.2475*** 4.5087*** 4.2093***
(0.9155) (0.8081) (0.8989) (1.3240) (1.0720)

Observations 16,414 16,414 16,414 16,414 16,414

Doctoral 1.9852*** 1.9581*** 1.9756*** 2.0061*** 1.7468***
(0.3625) (0.3617) (0.3469) (0.4153) (0.2910)

Observations 16,414 16,414 16,414 16,414 16,414

The table shows the estimated effect of federal S&E funding (in $10 million 2022 dollars) on bachelor’s, mas-
ter’s, and doctoral degrees awarded, using the regression specification in Equation 1 but varying the comparison
field. The estimates are generally stable regardless of the chosen comparison field. Standard errors are clustered
at the university level.
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Table A.4: Robustness: Triple-Difference Estimates of the Effects of Federal S&E Funding on STEM Programs
Offered (STEM Total vs Non-STEM Fields Separately)

Arts &
Arch.

Bus. &
Comm.

Educ., Voc.,
Other Health

Soc. Sci. &
Hum.

Bachelor’s 0.1039*** 0.0963*** 0.0622*** 0.0824*** 0.0280
(0.0289) (0.0261) (0.0218) (0.0166) (0.0326)

Observations 16,414 16,414 16,414 16,414 16,414

Master’s 0.0660*** 0.0637*** 0.0733*** 0.0326* 0.0597***
(0.0174) (0.0216) (0.0180) (0.0167) (0.0136)

Observations 16,414 16,414 16,414 16,414 16,414

Doctoral 0.0687** 0.0775*** 0.0829** 0.0863*** 0.0504*
(0.0293) (0.0275) (0.0319) (0.0316) (0.0272)

Observations 16,414 16,414 16,414 16,414 16,414

The table shows the estimated effect of federal S&E funding (in $10 million 2022 dollars) on bachelor’s, mas-
ter’s, and doctoral degree programs, using the regression specification in Equation 1 but varying the comparison
field. The estimates are generally stable regardless of the chosen comparison field. Standard errors are clustered
at the university level.

37



Table A.5: Lead STEM-Funding Years 1-6

Degrees Programs

Bachelor’s
Sum of leads 1.5882 -0.0065

(1.0999) (0.0167)
Joint-test p 0.549 0.172
Observations 41,855 41,855

Master’s
Sum of leads 0.7344 0.0073

(0.8485) (0.0171)
Joint-test p 0.004 0.018
Observations 41,855 41,855

Doctoral
Sum of leads 0.3941 0.0124

(0.3117) (0.0197)
Joint-test p 0.000 0.082
Observations 41,855 41,855

The joint test evaluates whether all lead coeffi-
cients equal zero, not merely whether their sum
equals zero. *** p<0.01, ** p<0.05, * p<0.1.
The table shows summed estimates of the leads
of STEM-funding in years 1-6 after the out-
come variable is observed. The estimates are
obtained using the regression specification in
Equation 3. Standard errors are clustered at the
university level.
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Table A.6: Triple-Difference Estimates of the Effects of Federal S&E Funding on STEM Degrees Awarded
(Including Three Years of Leads)

STEM Total Eng. Bio Phys Math Econ

Bachelor’s 6.5319*** 0.6966 2.5733*** 0.2777 0.5721 0.9089*
(2.2757) (0.8363) (0.7228) (0.4036) (0.4480) (0.4684)

Observations 45,540 45,540 45,540 45,540 45,540 45,540

Master’s 3.2313*** 1.3009** -0.3535 -1.2238*** -0.8213*** -1.1090***
(0.7532) (0.5388) (0.4281) (0.3585) (0.2760) (0.4061)

Observations 45,540 45,540 45,540 45,540 45,540 45,540

Doctoral 1.8229*** 0.4656*** 0.7748*** 0.0870 -0.0137 -0.1248**
(0.4243) (0.1697) (0.1269) (0.0712) (0.0508) (0.0560)

Observations 45,540 45,540 45,540 45,540 45,540 45,540

Reported estimates sum current funding and lags 1–6; lead coefficients are excluded from this sum. *** p<0.01,
** p<0.05, * p<0.1. The table shows the estimated effect of federal S&E funding (in $10 million 2022 dollars)
on bachelor’s, master’s, and doctoral degrees awarded, using the regression specification in Equation 3. Standard
errors are clustered at the university level.
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Table A.7: Triple-Difference Estimates of the Effects of Federal S&E Funding on STEM Degree Programs
(Including Three Years of Leads)

STEM Total Eng. Bio Phys Math Econ

Bachelor’s 0.0722*** 0.0019 0.0168 -0.0092 -0.0080 -0.0222*
(0.0175) (0.0156) (0.0132) (0.0102) (0.0099) (0.0114)

Observations 45,540 45,540 45,540 45,540 45,540 45,540

Master’s 0.0473** -0.0176 0.0263*** -0.0183 -0.0190** -0.0218**
(0.0184) (0.0143) (0.0098) (0.0114) (0.0091) (0.0085)

Observations 45,540 45,540 45,540 45,540 45,540 45,540

Doctoral 0.0850*** 0.0028 0.0628*** -0.0053 -0.0076** -0.0083**
(0.0291) (0.0081) (0.0197) (0.0083) (0.0034) (0.0036)

Observations 45,540 45,540 45,540 45,540 45,540 45,540

Reported estimates sum current funding and lags 1–6; lead coefficients are excluded from this sum. *** p<0.01,
** p<0.05, * p<0.1. The table shows the estimated effect of federal S&E funding (in $10 million 2022 dollars)
on bachelor’s, master’s, and doctoral degree programs, using the regression specification in Equation 3. Standard
errors are clustered at the university level.
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Table A.8: Triple-Difference Estimates of the Effects of Federal S&E Funding on STEM Degrees Awarded,
from Regression that Includes Six Years of Leads

STEM Total Eng. Bio Phys Math Econ

Bachelor’s 3.7927** -0.7754 1.3568** -0.2170 -0.0498 0.6900*
(1.8763) (0.7284) (0.5883) (0.4495) (0.5204) (0.4167)

Observations 41,855 41,855 41,855 41,855 41,855 41,855

Master’s 2.1439*** 0.7290 -0.3420 -0.9376*** -0.6990** -0.9576**
(0.6377) (0.5675) (0.3562) (0.3338) (0.2958) (0.3949)

Observations 41,855 41,855 41,855 41,855 41,855 41,855

Doctoral 1.4079*** 0.2777 0.5807*** 0.0580 -0.0472 -0.1429***
(0.4937) (0.1798) (0.1672) (0.0773) (0.0542) (0.0498)

Observations 41,855 41,855 41,855 41,855 41,855 41,855

Reported estimates sum current funding and lags 1–6; lead coefficients are excluded from this sum. *** p<0.01,
** p<0.05, * p<0.1. The table shows the estimated effect of federal S&E funding (in $10 million 2022 dollars)
on bachelor’s, master’s, and doctoral degrees awarded, using the regression specification in Equation 3, except
that it is augmented with six years of leads of funding, rather than three years. Standard errors are clustered at
the university level.
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Table A.9: Triple-Difference Estimates of the Effects of Federal S&E Funding on STEM Degree Programs, from
Regression that Includes Six Years of Leads

STEM Total Eng. Bio Phys Math Econ

Bachelor’s 0.0617*** -0.0064 0.0056 -0.0153 -0.0127 -0.0263**
(0.0191) (0.0153) (0.0122) (0.0108) (0.0097) (0.0122)

Observations 41,855 41,855 41,855 41,855 41,855 41,855

Master’s 0.0471** -0.0130 0.0238* -0.0120 -0.0149 -0.0172*
(0.0194) (0.0153) (0.0129) (0.0117) (0.0101) (0.0098)

Observations 41,855 41,855 41,855 41,855 41,855 41,855

Doctoral 0.0775** 0.0076 0.0514** -0.0034 -0.0075** -0.0073*
(0.0310) (0.0079) (0.0203) (0.0063) (0.0036) (0.0039)

Observations 41,855 41,855 41,855 41,855 41,855 41,855

Reported estimates sum current funding and lags 1–6; lead coefficients are excluded from this sum. *** p<0.01,
** p<0.05, * p<0.1. The table shows the estimated effect of federal S&E funding (in $10 million 2022 dollars)
on bachelor’s, master’s, and doctoral degree programs, using the regression specification in Equation 3, except
that it is augmented with six years of leads of funding, rather than three years. Standard errors are clustered at
the university level.
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Table A.10: CIP Classification

Classification 2-Digit CIP Code CIP Title

Arts and Architecture 4 ARCHITECTURE AND RELATED SERVICES
Arts and Architecture 50 VISUAL AND PERFORMING ARTS
Business and Communications 9 COMMUNICATION, JOURNALISM, AND RELATED PROGRAMS
Business and Communications 10 COMMUNICATIONS TECHNOLOGIES/TECHNICIANS AND SUPPORT SERVICES
Business and Communications 52 BUSINESS, MANAGEMENT, MARKETING, AND RELATED SUPPORT SERVICES
Education and Vocational 1 AGRICULTURE, AGRICULTURE OPERATIONS, AND RELATED SCIENCES
Education and Vocational 3 NATURAL RESOURCES AND CONSERVATION
Education and Vocational 12 PERSONAL AND CULINARY SERVICES
Education and Vocational 13 EDUCATION
Education and Vocational 19 FAMILY AND CONSUMER SCIENCES/HUMAN SCIENCES
Education and Vocational 21 TECHNOLOGY EDUCATION/INDUSTRIAL ARTS
Education and Vocational 25 LIBRARY SCIENCE
Education and Vocational 28 MILITARY SCIENCE, LEADERSHIP AND OPERATIONAL ART
Education and Vocational 29 MILITARY TECHNOLOGIES AND APPLIED SCIENCES
Education and Vocational 31 PARKS, RECREATION, LEISURE, AND FITNESS STUDIES
Education and Vocational 33 CITIZENSHIP ACTIVITIES
Education and Vocational 36 LEISURE AND RECREATIONAL ACTIVITIES
Education and Vocational 43 HOMELAND SECURITY, LAW ENFORCEMENT, FIREFIGHTING AND RELATED
Education and Vocational 44 PUBLIC ADMINISTRATION AND SOCIAL SERVICE PROFESSIONS
Education and Vocational 46 CONSTRUCTION TRADES
Education and Vocational 47 MECHANIC AND REPAIR TECHNOLOGIES/TECHNICIANS
Education and Vocational 48 PRECISION PRODUCTION
Education and Vocational 49 TRANSPORTATION AND MATERIALS MOVING
STEM: Engineering 11 COMPUTER AND INFORMATION SCIENCES AND SUPPORT SERVICES
STEM: Engineering 14 ENGINEERING
STEM: Engineering 15 ENGINEERING TECHNOLOGIES AND ENGINEERING-RELATED FIELDS
STEM: Biological Sciences 26 BIOLOGICAL AND BIOMEDICAL SCIENCES
STEM: Physical Sciences 40 PHYSICAL SCIENCES
STEM: Physical Sciences 41 SCIENCE TECHNOLOGIES/TECHNICIANS
STEM: Mathematics 27 MATHEMATICS AND STATISTICS
STEM: Economics 45 ECONOMICS
Health 34 HEALTH-RELATED KNOWLEDGE AND SKILLS
Health 51 HEALTH PROFESSIONS AND RELATED PROGRAMS
Social Science and Humanities 5 AREA, ETHNIC, CULTURAL, GENDER, AND GROUP STUDIES
Social Science and Humanities 16 FOREIGN LANGUAGES, LITERATURES, AND LINGUISTICS
Social Science and Humanities 22 LEGAL PROFESSIONS AND STUDIES
Social Science and Humanities 23 ENGLISH LANGUAGE AND LITERATURE/LETTERS
Social Science and Humanities 24 LIBERAL ARTS AND SCIENCES, GENERAL STUDIES AND HUMANITIES
Social Science and Humanities 30 MULTI/INTERDISCIPLINARY STUDIES
Social Science and Humanities 38 PHILOSOPHY AND RELIGIOUS STUDIES
Social Science and Humanities 39 THEOLOGY AND RELIGIOUS VOCATIONS
Social Science and Humanities 42 PSYCHOLOGY
Social Science and Humanities 45 SOCIAL SCIENCES
Social Science and Humanities 54 HISTORY

The table shows the 2010 Classification of Instructional Programs Codes that we use to create our major categories.
STEM fields are listed according to the sub-category we assign. Economics (4506) is separated from Social Sciences
(45).
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Table A.11: Robustness: Sensitivity of the DiD Estimates to Controls

(1) (2) (3) (4)

Bachelor’s
Graduates 4.4870 4.6111 5.5061 5.7808

(2.4009) (2.3855) (2.7428) (3.1319)
Observations 8,207 8,207 6,756 5,642
Programs 0.0811 0.0806 0.0845 0.0848

(0.0169) (0.0171) (0.0193) (0.0222)
Observations 8,207 8,207 6,756 5,642

Master’s
Graduates 4.2338 4.2315 4.1687 4.1677

(1.0284) (1.0089) (1.1567) (1.2912)
Observations 8,207 8,207 6,756 5,829
Programs 0.0825 0.0824 0.0806 0.0762

(0.0185) (0.0185) (0.0208) (0.0230)
Observations 8,207 8,207 6,756 5,829

Doctoral
Graduates 1.2758 1.2738 1.4052 1.5400

(0.3377) (0.3354) (0.3671) (0.4501)
Observations 8,207 8,162 6,722 5,403
Programs 0.0701 0.0699 0.0758 0.0769

(0.0298) (0.0296) (0.0318) (0.0351)
Observations 8,207 8,162 6,722 5,403

Year FE x 1971 Total Graduates Y Y Y Y
Year FE x 1971 Outcome Y Y Y Y
Gender Ratio N Y Y Y
Tuition N N Y Y
Admissions Selectivity N N N Y

Point estimates and clustered standard errors are reported without significance stars. *** p<0.01, ** p<0.05, *
p<0.1. The table shows the estimates from the regression equation 2, except with total STEM degrees awarded
and programs offered as the outcome variables. All of the regressions include university FEs, year FEs, Uni-
versity x CIP System FEs, Year FEs x 1971 Degree Programs in Field. Standard errors are clustered at the
university level. FSE funding is measured in $10 million 2022 dollars. Admission selectivity is measured by
standardized test scores for the freshman class in the year the graduating cohort likely entered the university
(four years prior for bachelor’s, two for master’s, and six for doctoral degrees). Test scores were obtained from
IPEDS/HEGIS after 2000 and manually collected from College Board handbooks for earlier years. To address
changes in SAT and ACT scoring over time, we standardized each test score within each year across institutions.
We then combined the two standardized scores into a single variable by assigning each institution the score from
the test taken by more of its students. This variable reflects how selective a university was relative to the average
in a given year. Gender Ratio, Tuition, and Admissions Selectivity are not available in every year; therefore, the
sample size changes as we add these controls.
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Table A.12: Level–Log Triple-Difference Estimates of the Effects of Federal S&E Funding on
STEM Degrees Awarded

(1) (2) (3) (4) (5) (6)
STEM STEM: STEM: STEM: STEM: STEM:
Total Eng. Bio Phys Math Econ

Bachelor’s
94.7654*** 33.2296*** 11.3300 -15.7430** -11.3206 -4.5598
(15.8879) (11.2575) (7.3547) (7.3780) (8.4657) (7.0435)

Master’s
41.5015*** 30.6564*** -1.0647 -7.2948** -4.6958 -8.3399**
(11.0514) (8.2243) (3.6479) (3.5085) (3.5249) (3.5434)

Doctoral
12.2053*** 4.9705*** 5.4970*** 1.9285*** 0.9144** 0.7178

(1.7618) (0.9173) (1.1658) (0.3933) (0.4052) (0.4396)

Obs
48,714 48,714 48,714 48,714 48,714 48,714

*** p<0.01, ** p<0.05, * p<0.1. The table shows the estimated effect of log federal S&E
funding on bachelor’s, master’s, and doctoral degrees awarded, using the triple-difference spec-
ification. The treatment variable is log(federal S&E funding), where funding is measured in
10 million 2022 dollars. Outcomes remain in levels. Entries sum the contemporaneous and six
lagged log-funding coefficients.
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Table A.13: Level–Log Triple-Difference Estimates of the Effects of Federal S&E Funding on
STEM Degree Programs

(1) (2) (3) (4) (5) (6)
STEM STEM: STEM: STEM: STEM: STEM:
Total Eng. Bio Phys Math Econ

Bachelor’s
0.7240*** 0.2655 0.3309* -0.0685 0.1287 0.0495
(0.2013) (0.2097) (0.1890) (0.1036) (0.1172) (0.1254)

Master’s
0.6845*** 0.2745** 0.3232*** -0.1573 -0.0490 -0.1269
(0.1449) (0.1155) (0.1124) (0.1016) (0.0992) (0.0984)

Doctoral
0.9492*** 0.2049** 0.5924*** -0.0507 -0.0154 -0.0343
(0.1666) (0.0828) (0.1657) (0.0837) (0.0344) (0.0403)

Obs
48,714 48,714 48,714 48,714 48,714 48,714

*** p<0.01, ** p<0.05, * p<0.1. The table shows the estimated effect of log federal S&E
funding on bachelor’s, master’s, and doctoral degree programs, using the triple-difference spec-
ification. The treatment variable is log(federal S&E funding), where funding is measured in
10 million 2022 dollars. Outcomes remain in levels. Entries sum the contemporaneous and six
lagged log-funding coefficients.
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Table A.14: Federal Support for Graduate Research and Teaching Assistants

Year Univ. All RAs Federal RAs Federal (%) All TAs Federal TAs Federal (%)

1980 199 48,289 28,085 58.2 48,219 546 1.1
1990 199 73,394 36,049 49.1 57,736 465 0.8
2000 199 82,616 40,522 49.0 59,124 1,185 2.0
2010 199 106,747 56,397 52.8 72,290 896 1.2
2016 199 101,038 46,769 46.3 80,593 447 0.6

Notes: The data is from the NCSES Survey of Graduate Students and Postdoctorates in Science and Engineering
(GSS). Full-time graduate students by primary support mechanism and source, summed over all native GSS science,
engineering and health fields at 199 universities in the paper’s institutional sample. The corresponding all-source
count is the denominator for each federal share. Counts represent survey-year fall snapshots. We stop at 2016 to avoid
combining the pre-2017 series with the 2017 GSS redesign.
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B Supplementary Figures

Figure B.1: DiD Estimates of the Effect of S&E funding on STEM Outcomes

(a) BA Graduates (b) BA Degree Programs

(c) MA Graduates (d) MA Degree Programs

(e) PhD Graduates (f) PhD Degree Programs

Notes: The graph shows the estimated effect of federal S&E funding (in $10 million 2022 dollars) on bach-
elor’s, master’s, and doctoral degrees awarded and degree programs by STEM field, using the regression
specification in Equation 2.
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Figure B.2: Dynamic Funding Coefficients: Three Leads and Six Lags

(a) BA Graduates (b) BA Degree Programs

(c) MA Graduates (d) MA Degree Programs

(e) PhD Graduates (f) PhD Degree Programs

Notes: Each panel estimates Equation 3 with STEM total and all five non-STEM comparison fields. All ten funding coefficients are estimated
jointly. Funding is in $10 million (2022 dollars); zero denotes the overlapping fiscal year, positions to the left of zero denote earlier funding
(lags, t−6 through t−1), and positions to the right denote later funding (leads, t +1 through t +3). Bars are 95% confidence intervals with
university-clustered standard errors. These are distributed lead–lag coefficients for continuous funding, not estimates relative to an omitted
event-time period.
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Figure B.3: Dynamic Funding Coefficients: Current Funding and Six Lags (No Leads)

(a) BA Graduates (b) BA Degree Programs

(c) MA Graduates (d) MA Degree Programs

(e) PhD Graduates (f) PhD Degree Programs

Notes: Each panel estimates the baseline specification in Equation 1, using STEM total and all five non-STEM comparison fields. Contem-
poraneous funding and six annual lags are estimated jointly; no funding leads enter these regressions. The horizontal axis runs from earlier
funding (t−6) on the left to the fiscal year overlapping the outcome period (t) on the right. Funding is in $10 million (2022 dollars). Bars
are 95% confidence intervals with university-clustered standard errors. These are distributed-lag coefficients for continuous funding, not
estimates relative to an omitted event-time period.
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Figure B.4: University R&D Expenditures by Type of Cost

(a) Levels (millions of 2022 dollars) (b) Shares of total expenditures (percent)

Notes: R&D expenditures by type of cost, summed over the universities in our sample that match to the NCSES
Higher Education Research and Development (HERD) Survey (182–187 universities per year), for HERD fiscal
years 2010–2017, labeled by the academic year in which each fiscal year begins (2009–2016). The type-of-
cost breakdown is collected only from fiscal year 2010 and covers R&D expenditures from all sources; it is
not available separately for federally funded expenditures. Categories are salaries, wages, and fringe benefits;
capitalized equipment; software (capitalized and noncapitalized); R&D passed through to subrecipients; other
direct costs; and indirect costs. Amounts are deflated to 2022 dollars with the CPI. Source: NCSES HERD
Survey, institution-level public files.
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