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Introduction and Background

Professional academics rely on federal grants to
fund their research. Institutions like the National Institutes of Health
(NIH), the National Science Foundation (NSF), and the US Department
of Agriculture (USDA) make available substantial financial resources to
facilitate scholarly research, which often results in peer-reviewed publi-
cations. Research grants play a pivotal role in the development and dis-
semination of new knowledge; securing competitive research grants also
enhances a faculty members’ individual reputation, which in turn con-
tributes to a positive perception of the academic institutions employing
them. Obtaining research grants depends in part on a feedback cycle,
whereby a strong record of scholarly publication and an affiliation with
a well-regarded research institution improve a scholar’s ability to obtain
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funding, but having previously obtained funding enhances one’s ability
to publish and increases the prestige of one’s institution (Liebert, 1977).
The purpose of our study is to measure the influence of institutional
characteristics and faculty! scholarly productivity on the dollar amount
and total number of federally funded competitive research grants won by
researchers at American institutions.

Specifically, this study examines whether research faculty, regardless
of the reputation of their institutional affiliation and publication history,
are homogeneous in their likelihood to secure competitive research
grants. The primary hypothesis may be stated: there exists heterogeneity
in the distribution of research grants among scholars from disparate aca-
demic institutions. Multiple alternative hypotheses point towards specific
types of bias in the distribution of research grants based on the character-
istics of the institution from whence the grant proposals emanated, and
based on non-grant related scholarly behavior of the faculty. This study
examines whether differences exist in how faculty-specific factors (e.g.,
the quantity of journal articles published, the number of citations gar-
nered by those papers, the number of honorific awards won) and institu-
tion-specific factors (e.g., whether the institution is public or private,
whether the institution is affiliated with the American Association of Uni-
versities (AAU), the geographic location of the institution, etc.) impact
the number and dollar amount of grants awarded to that institution.

Previous studies of grant distribution and faculty productivity focused
on the determinants of obtaining grants, and identifying whether certain
institutions have a competitive edge over others; such studies were typi-
cally limited by a lack of measures to control for faculty productivity
and institutional reputation, which are the outcomes of securing research
dollars (and thus a non-independent element of the same feedback
cycle). Counts of published research articles, for instance, were the only
measure of faculty productivity in Liebert’s research (1976; 1977). Re-
lying solely on publication quantity lacks a measure of the perceived
quality of the faculty member’s work (e.g., the number of times that ar-
ticle has been cited by others). Our measure of productivity includes ci-
tations to scholarly publications, thus accounting to some extent for the
perceived quality of the faculty members’ scholarship. In addition to
publications and citations, we also examine the number of honorific
awards received by faculty members.

Taking advantage of institutional characteristics available in the data
set we employed, institutional reputation has been controlled in a statis-
tically more rigorous manner than has previously been done (Eshelman
et al., 2000; Liebert 1976; Liebert, 1977; Wood, 1990). One of the pri-
mary advantages of our data is the ability to isolate AAU member insti-
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tutions, and to distinguish private from public universities. AAU affilia-
tion may account for a wide array of features contributing positively to-
wards an institution’s reputation (Eshelman et al., 2000; Fairweather,
2002; Liebert 1976; Liebert, 1977; Teodorescu, 2000; Wood, 1990).

In addition to attempting to control for faculty- and institution-spe-
cific factors, our study sample has several advantages. Previous studies
have concentrated on specific disciplines (Eschelman et. al 1999; Wag-
ner et. al 1994) or specific institutions (Blaund et. al 2005); in the pre-
sent study our focus is on all academic disciplines within two broad
fields: natural sciences and social sciences, and our sample includes all
of the faculty members from institutions in the United States with doc-
toral programs in subfields of the natural sciences or social sciences.
Previous studies only present data on the number of grants that have
been awarded to faculty (Liebert, 1976; Liebert, 1977; Wagner et al.,
1994; Blaund et al., 2005); in the present analysis we examine both the
number and the dollar amount of grants awarded?. Even if most re-
searchers have some probability of obtaining a grant, the distribution of
dollars may still be selective. The amount of grant money obtained is
likely to be proportionately related to faculty productivity (Liebert,
1977), perhaps to a greater degree than the gross number of grants.

The remainder of the paper is organized as follows: the next section
discusses our econometric model, its specification and justification. This
is followed by an explanation of the database construction and a presen-
tation of the descriptive statistics motivating the multivariate analysis.
The next section is an explanation of results, and we conclude with a
discussion of our findings and potential avenues for future research.

Econometric Model

Our empirical model is devised to analyze how non-grant related mea-
sures of faculty productivity and institutional characteristics are associ-
ated with the number of grants and the dollar amounts of grants that are
obtained by those faculty members. A conventional ordinary least
squares (OLS) regression model with the dollar amount of grants as the
dependent variable is not appropriate, as there are many faculty mem-
bers who are not supported by competitive research grants at a given
time, violating the OLS linearity assumption (Amemiya, 1984). More-
over, the number of grants obtained by faculty members is a discrete
variable, also rendering OLS as inappropriate. Appropriate alternative
regression models were thus utilized; both a Tobit model and a Poisson
model were estimated, with the dollar amount of grants won and the
number of grants won as the dependent variables, respectively.
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The Tobit analysis is fruitfully adopted in studies where the dependent
variable cannot be less than some minimum amount (e.g., the dollar
amount of competitive research grants won by any faculty member can-
not be less than zero; Greene, 2000). The Poisson analysis is appropriate
in cases where the dependent variable is a non-negative integer value,
such as the number of grants obtained in our study (Greene, 2000). The
number of grants in our study is, conveniently, characterized by a Pois-
son distribution; thus a Poisson model was regressed to account for this
characteristic of the dependent variable.

The following equations are the two estimates in the analyses:

yi=ag+Px; + vz + &
vi=ag+ Px;+ vz + €

where y; and v; refer to the dollar amount of grants and the number of
grants, respectively. x; is the vector of measures for faculty productivity
and z; represents other explanatory variables that are likely to affect our
dependent variables, such as the number of honorific awards received,
and institutional characteristics. To accurately estimate whether institu-
tional affiliation impacts the distribution of research grants awarded, pri-
vate/public status and AAU affiliation are controlled in the models.
Liebert (1977) found that research faculty has a greater probability of
securing competitive grants if their appointments are at universities
where a greater proportion of the faculties are already recipients of re-
search grants. This can be interpreted as an indicator of institutional rep-
utation that might be positively correlated with the probability of secur-
ing new grants. To account for previous institutional success in securing
research grants, we controlled for the percentage of faculty at an institu-
tion who are supported by grants (spanning 2003-2004), the percentage
of faculty at an institution that has recently published journal articles
(spanning 2003-2004), and the percentage of faculty whose work has
been cited by others (spanning 2003-2004).

Data and Descriptive Statistics

Database Construction

We employed the Faculty Scholarly Productivity (FSP) 2004 re-
stricted database (Academic Analytics, LLC), which covers 107 acade-
mic disciplines at 354 PhD granting institutions in the United States.
There are total of 7,300 PhD programs and 168,025 individual faculty
members in this database, which are collected and updated annually by
soliciting information from universities directly and via brute-force data
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collection techniques such as mining the most recent university bulletin
and catalogue. Journal publication and citation data for each faculty
member in the FSP database were derived from the Scopus™ database
(Elsevier, B.V.) including data on approximately 15,000 peer-refereed
journals from 4,000 international publishers. Federally funded competi-
tive grant data in the FSP database were collected from the following fed-
eral agencies: (a) the National Institutes of Health (NIH), (b) the National
Science Foundation (NSF), and (c) the U.S. Department of Agriculture
(USDA). These data were downloaded from respective agency websites.
Only new standard grant instruments (i.e., not continuations or exten-
sions) were included. Honorific awards in the FSP database were col-
lected from 27 award-granting institutions identified in the 1995 National
Research Council (NRC) list of honors and awards.3 Identifiers for insti-
tutional characteristics, such as public or private, AAU or non-AAU
member institution, and the region (e.g., South, Midwest) of each univer-
sity are also coded in the database. Data elements are matched to faculty
names using DataFlux™ software (DataFlux Corporation, Cary, NC).*

In addition to journal publication, citation, honorific award, and re-
search grant data being matched to individual faculty members in the
FSP database, one of the primary advantages of this dataset is its inclu-
sion of an exhaustive catalogue of faculty members from every Ph.D.
granting institution from all fields of social and natural sciences,’ facili-
tating a thorough exploration of the heterogeneity that may exist be-
tween schools and individual programs in terms of the number of grants
and the dollar amount of grants.

Descriptive Statistics

The distribution of grants from NIH, NSF, and USDA among non-
AAU Public, AAU Public, non-AAU Private, and AAU Private universi-
ties is illustrated below. Diagram 1 demonstrates that although AAU pri-
vate universities account for 7% of the database, they account for a
much larger share of federally-funded grants (25%) and grant dollars
(30%) compared to their public AAU counterparts, which obtained 32%
of the grants and 31% of the grant dollars. On a per grant basis, AAU
private universities obtain higher levels of funding than AAU public uni-
versities. Non-AAU private universities, which account for 35% of our
sample of institutions, accounted for 10% of grants and 12% of grant
dollars, whereas non-A AU public universities accounted for 48% of the
sample and obtained 33% of the grants and 27% of the grant dollars.

Diagram 2 depicts the distribution of average the grant dollar amount
by the number of publications for each type of university. For a faculty
member with a total number of journal publications ranging from zero to
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five, grant dollars do not vary widely; as the number of publications in-
creases, the grant dollar amount increases as well. Faculty at private uni-
versities (both AAU and non-AAU) obtains more grant dollars than their
peers at public institutions. This difference increases as publication
count increases, and is above the average grant amount for both AAU
private and non-AAU private universities. After the twenty-first publica-
tion, non-AAU private universities surpass the grant dollar amount of
AAU private universities.

Diagram 3 shows the distribution of the average number of grants and
publications for each type of university. Public universities (both AAU
and non-AAU) secure fewer grants than private universities. Table 1 pro-
vides descriptive statistics of variables by number of publication. As the
number of publications increases, grant dollars and the number of grants
also increase.

Empirical Findings

Tables 2 and 3 show how faculty productivity and institutional charac-
teristics impact the number of grant dollars won and the gross number of
grants won based on the Tobit and Poisson models.® The dependent vari-

Diagram 3: Average Number of Grants by Number of Publications
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TABLE 1
Means of Selected Variables by Number of Articles Published in Journals

Number of Number Total Grants Percent of Faculty Total

Publications of Grants Amount That Has Grants Citations Freq.

0 0.09 18685.95 0.04 0 92,995
1-5 0.52 144964.00 0.26 3.76 56,092
6-10 1.35 449295.90 0.49 18.80 12,097
11-15 1.83 775930.40 0.57 38.25 3,850
16-20 2.16 962042.50 0.57 56.47 1,536
21-25 2.27 1003085.00 0.57 74.36 698
26-30 2.30 1138952.00 0.58 102.51 350
31-35 2.58 1543414.00 0.64 119.78 179
36-40 2.36 1013409.00 0.60 104.77 88
40+ 1.86 897858.60 0.51 160.36 140

able is alternated across models to capture the effect of the explanatory
variables (faculty productivity and institutional characteristics) on the
overall competitive grant securing process. Faculty productivity and insti-
tutional characteristics may have different effects on the likelihood of se-
curing grants and the actual dollar amount that is awarded. Although it is
likely that the dollar amount of grants and the number of grants will be
concentrated among more productive faculty members, it is not clear how
the magnitude of this effect varies between faculty productivity and insti-
tutional characteristics. It may be that the influence of an individual fac-
ulty member’s productivity and the characteristics of his home institution
are not homogeneous when considered in light of the number of grants
and the dollar amounts awarded.” Thus, separate analysis based on the two
different dependent variables is expected to provide greater insight regard-
ing how the distribution of grants (in terms of both the number and the
amount) varies across different institutions.

Tobit Estimates

The Tobit estimates in Table 2 shows that the number of publications
and citations play a positive role in influencing the dollar amount of
grants won. The percentage of faculty at an institution having already
won competitive research grants, having journal publications, and
whose publications have garnered citations, are also positively corre-
lated with the dollar amount awarded, indicating that institutional past
performance (i.e., our proxy for institutional reputation) has a signifi-
cant effect on the dollar amount obtained. This is reinforced by the neg-
ative coefficient of the variable indicating whether the institution is pub-
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lic or private; private institutions have access to a wider scale of re-
sources and also enjoy a generally higher reputation (National Research
Council, 1995), contributing positively to the number of grants their fac-
ulty members obtain. Thus, faculty members at public institutions are
likely to obtain fewer grant dollars compared to their private institution
counterparts.

Honorific awards are not a significant determinant of the dollar
amount of grants. This is in accordance with an observed tendency for
honorific awards to be obtained at the end of the research cycle, whereas
grants are awarded based on the likelihood of productive outcomes.

The dollar amount of grants obtained also varies by field of special-
ization. Faculty in the biological and biomedical sciences and faculty in
physical and mathematical sciences are more likely to secure grants car-
rying a higher dollar value compared to faculty in engineering and the
social sciences. This dispersion persists across private and public institu-
tions. Moreover, AAU membership plays a significant role in influenc-
ing the dollar amount of grants. This is expected because AAU members
are invited based in part on the strength of their scholarship. Faculty at
both public and private institutions are likely to benefit from AAU mem-
ber status. Nonetheless, faculty at public AAU institutions secure fewer
grant dollars compared to faculty at private AAU institutions (the coeffi-
cient is 1.35 for public AAU whereas the coefficient for private AAU is
2.25).

As the number of publications increases, the dollar amount of grants
awarded increases, but at a decreasing rate (this is captured by the total
publication square variable). That is to say, having some journal publi-
cations enhances one’s ability to secure competitive research grant dol-
lars, but the having more publications does not lead to securing larger
grants.

Poisson Estimates

Poisson estimates verify the positive relationship between faculty pro-
ductivity and the number of grants obtained. As the number of publica-
tions and citations increases, the number of grants obtained also in-
creases. More productive faculty members enjoy a higher probability of
securing grants. Institutional affiliation has nearly the same effect on the
number of grants as it does on the dollar amount of grants, with a few
exceptions. Being associated with a public institution decreases the
probability of securing grants, whereas being at an AAU member insti-
tution contributes positively to the probability of securing grants. Fac-
ulty at public and private institutions incur differential incremental in-
creases in their propensity to secure competitive research grants by
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becoming an AAU member institution. The Tobit model also showed
that the benefits of AAU membership accrued to public universities are
less than for private universities.

The percentage of faculty at an institution who has published a jour-
nal article recently has a positive effect on the dollar amount of grant
money awarded, as seen in the Tobit model. However, it does not con-
tribute positively to the number of grants won (indicated by its statistical
non-significance in the Poisson model). This indicates that institutional
reputation plays a greater role in influencing the dollar amount of grants
than the number of grants. This is supported by our result that the per-
centage of faculty with publication becomes significant after controlling
for AAU affiliation. Honorific awards do not contribute positively to the
number of grants obtained. Similar to our results from the Tobit model,
it may be concluded that grants are based on the likelihood of productive
outcomes, whereas awards represent the end of a research cycle.

Conclusion and Discussion

Multivariate analyses were undertaken to estimate the effect of faculty
productivity and the characteristics of their respective institutions on the
distribution of federally funded grants. Taking advantage of a dataset
that includes all faculty from PhD granting institutions across an exten-
sive spectrum of disciplines, the study explored how the number of
grants are effected (and also how the distribution of grant dollar amounts
is effected), depending on person-specific and institution-specific mea-
sures of scholarly productivity and institutional reputation. Unlike previ-
ous studies, a wide array of institutional characteristics and faculty pro-
ductivity measures were controlled.

Results indicate that, in addition to individual faculty member pro-
ductivity, grant distribution is a function of institutional characteristics.
Faculty members at private institutions are more likely to secure larger
grant dollar amounts than faculty at public institutions. Although faculty
at public institutions that are AAU members are in an advantageous po-
sition compared to non-AAU members in terms of securing grants, it is
still the faculty at private institutions that gain more grant dollars by
being members of the AAU. However, in terms of the number of grants
awarded, faculties at AAU private institutions and AAU public institu-
tions are homogeneous in their propensities to secure competitive feder-
ally funded grants. Institutional characteristics play a more significant
role in effecting the dollar amount of grants than the number of grants.

The dataset we examined is cross-sectional, covering a limited
window of time; because the dataset is based upon scholarship attached



176  The Journal of Higher Education

to individual researchers, however, annual updates of the data will
allow longitudinal trends in grant distributions to be captured. These
trends, coupled with knowledge of the patterns of movement of indi-
vidual faculty members between institutions from year-to-year in-
herent in the FSP database will allow important questions to be ad-
dressed regarding whether AAU and private institutions hire the most
promising and productive scholars away from other universities, or per-
haps scholars are more productive because they are affiliated with an
AAU or private institution (which provide reputations and as-of-yet
unmeasured resources enhancing the scholarly potential of their
research faculty).

With the exception of induction into the AAU, most actionable appli-
cations of our research necessarily await longitudinal data. Some find-
ings of immediate consequence do arise from the results, however. Para-
mount among these is that the benefit of having published journal
articles (in terms of one’s ability to secure grants) tapers as the number
of journal articles increases. Although having some journal publications
is a significant predictor of grant-getting success, faculty members may
be better off to dedicate resources to securing more research funding
rather than writing more papers, in the long term. This finding appears to
stand in contrast to the “publish or perish” morale pervasive in modern
academia (recently editorialized by Lawrence, 2007), but is in reality a
call to moderation in publication quantity. By utilizing resources to seek
and acquire funding rather than publishing more than is necessary to
convey research results, a scholar’s reputation and productivity (and that
of their home institution) are likely to be bolstered more than if the pri-
mary focus is publishing as much as possible.

The promise of individual-level productivity data being produced
annually opens several avenues to future research. Exploratory factor
analysis examining whether individual faculty member characteristics,
or aggregate institutional characteristics, play a greater role in the
propensity to secure grants will shed light on the impact of individual
“star scholars” on departments, with obvious implications for hiring
and tenure strategies. Tracking new scholars as they enter academia
(and enter the FSP database) allows the feedback cycle between secur-
ing grants and writing papers to be explored with respect to the char-
acteristics of the institution where the new scholars are hired. Our
results are also relevant to granting agencies; while it is clear that
reasoning underlie grant-giving decisions, longitudinal data will eluci-
date whether grant-giving practices are actually equitable given
the history of productivity of the scholars and institutions receiving
the grants.
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Notes

IThe term faculty is used throughout this study to refer to an individual faculty mem-
ber, rather than the entire body of scholars at an institution. The unit of analysis in re-
gression models presented below is the individual faculty member.

2Qur use of the term grant dollar amount throughout this study refers to the average
dollars per grant, not the total sum of grant dollars.

3A list of award granting institutions are available upon request.

4An explicit treatment of the methodology employed in collecting and matching
records within the Faculty Scholarly Productivity dataset may be obtained from Acade-
mic Analytics, LLC’s website http://www.academicanalytics.com.

5This sample includes all tenure-track faculty from PhD programs.

%We also employed a Negative Binomial model to estimate the impact of institutional
and individual level characteristics on the number of grants obtained. The Poisson model
has a greater goodness of fit as indicated by the adjusted R2, and the estimates similar
to the Negative Binomial model. Negative Binomial model results are provided in
Appendix 1.

7Aside from the institutional characteristics reported, we also controlled for geo-
graphic locations and the institutions’ overall faculty size. Both of these variables do not
influence our model specification.
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