Conservation Education

Academic Institutions in the United States and Canada
Ranked According to Research Productivity in the
Field of Conservation Biology

Introduction
Conservation biology is a young, but
quickly maturing, scientific discipline currently under much scrutiny
(Meine et al. 2006). Recent studies
highlight what conservation biologists publish (Fazey et al. 2005a),
who publishes in the field (Fazey et
al. 2005b; Harrison 2006), and where
and in what systems conservation research occurs (Lawler et al. 2006).
At the same time conservation biology has been criticized for its inability to rapidly disseminate (Kareiva
et al. 2002) and communicate (Fazey
et al. 2004) research results and
for how poorly its research has
tracked conservation priorities over
time (Lawler et al. 2006). Furthermore, and possibly because the field
is still young, graduate programs in
conservation biology have not been
ranked “by a disciplinary organization such as the Society for Conservation Biology, a governmental panel
such as the National Research Council, or even a private effort such
as that of the magazine U.S. News
and World Report” (Inouye & Brewer
2003). One reason for this lack is
the interdisciplinary nature of conservation biology research and training
( Jacobson 1990), which typically results in researchers being scattered
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across several units, instead of centrally located within a single “department” of conservation biology. Consequently, quantitative rankings must
be developed for institutions as a
whole.
Quantitative indices based on numbers of publications and their citations continue to serve as the universal yardstick by which institutional research productivity is judged. Such
indices include the highly publicized
rankings of doctoral programs by
the National Research Council (Goldberger et al. 1995) and the recently released Faculty Scholarly Productivity
Index by Academic Analytics (2007).
Well-established disciplines, such as
economics, use standard methods to
rank institutions according to journalspecific tallies of faculty publications
within a set time period (e.g., Laband
1985; Dusansky & Vernon 1998) and
citation counts of published research
(e.g., Davis & Papanek 1984). To date,
quantitative rankings based on these
criteria do not exist for conservation
biology (Inouye & Brewer 2003).
Ranking institutions by conservation biology research productivity
serves a variety of purposes. First,
administrators find measures of productivity important in managing and
promoting their institutions. A ranking system provides a means of evaluating an institution’s research performance, tracking its magnitude and
rate of change over time, and compar-

ing it against peer institutions. Second, the increasing number of students attracted to conservation biology (Orr 1999) would find a ranking system useful when seeking an
education and future employment.
Third, the rankings would be of
great utility to conservation groups,
land trusts, nongovernmental organizations, federal agencies, employers
of conservation biologists, and others
in need of conservation research expertise. We argue that a ranking of institutions according to the strength of
their conservation biology research is
an important contribution to maturation of the field.
We constructed the first comprehensive ranking of U.S. and Canadian academic institutions based on
their relative contribution to the field
of conservation biology. We quantitatively ranked the scholarly productivity of 315 universities and colleges from 2000 to 2005 according to their researchers’ publication
rate in leading conservation journals,
citation rate of those publications,
and scholarly productivity as measured by the Hirsch (2005) h index.
We also explored how trends in research productivity have changed in
the top-ranked institutions over the
past 15 years. Our results provide a
clear picture of the quantity and quality of conservation biology research
performed at institutions across the
United States and Canada and the
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extent to which the field has grown
in recent years.

Methods
Few institutions have accredited conservation biology programs, and researchers engaged in conservation biology are often dispersed throughout multiple departments. Therefore,
we developed a comprehensive list of
universities and colleges (collectively
called institutions) in Canada and the
United States with personnel (faculty,
staff, graduate and undergraduate students) where research encompasses
topics that are publishable in peerreviewed conservation biology journals. To create this list, we searched
Peterson’s Guide to Graduate Schools
(2006) for the terms botany, conservation biology, ecology, environmental sciences, evolutionary biology, fish, game and wildlife management, forestry, marine biology,
marine sciences, and zoology. To
minimize mistaken omission of institutions, we also added institutions
that Romero and Jones (2003) and
Wikipedia (2006) identified as offering “biology/ecology/conservation”
programs.
We used the Institution for Scientific Information’s Web of Science
(Thomson Scientific 2006) to compile a list of peer-reviewed papers
published by researchers at each
of the 315 institutions in six leading conservation journals between
2000 and 2005. These journals included (2005 impact factor in parentheses): Biodiversity and Conservation (1.4), Biological Conservation
(2.6), Conservation Biology (4.1),
Ecological Applications (3.8), Environmental Conservation (1.5), and
the Journal of Applied Ecology (4.6).
All papers published were considered in our analysis. This resulted in
a collection of conservation biology–
oriented publications in which at
least one coauthor was affiliated with
the institution when the paper was
written. We selected the citation pe-
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riod to span the past 6 years so as
to focus on present-day scholarly productivity of conservation programs.
Next, we calculated three metrics of
research performance for each institution: (1) the total number of publications; (2) the total number of times
those publications were cited; and
(3) Hirsch’s h index.
Hirsch’s (2005) h index is a proposed bibliometric measure of productivity, based on a scientist’s publication activity and citation impact,
that has a number of distinctive advantages over classic measures such
as the total number of articles, total
number of citations, or number of citations per article (Chapron & Husté
2006). We used it to judge the scholarly productivity of a group of individuals in a single institution (Kelly &
Jennions 2006). The h index was calculated by ordering the list of all publications from an institution by the
number of times they were cited. We
then noted the highest-ranked publication for which the number of citations was equal to or greater than its
rank. For example, if an institution’s
10th most cited article was cited 10
or more times but its 11th most cited
article was cited 10 or fewer times,
the institution would have an h index of 10. Although the h index is
not the definitive metric for ranking
the scientific quality of researchers or
journals (Kelly & Jennions 2006), it
does provide a powerful indicator for
ranking groups of researchers that accounts for both the productivity and
impact of high-quality scientific papers (Hirsch 2006; Lehmann et al.
2006).
We ranked all institutions first by
their h index, with ties broken by
the number of publications produced
by each institution’s researchers and
if necessary by the number of citations resulting from those publications. Next we examined the distribution of scholarly productivity across
institutions and at the level of states
and provinces.
We calculated the h index based
on articles published between x and
2006 (where x equaled 1990 to 2006

by increments of 1 year) to assess
changes in research productivity over
time for the top 10 institutions. For
example, for the year 1993 we calculated the h index over the 13-year
period 1993–2006. The incrementally increasing time period reflects
the fact that an institution’s scientific
quality is based on its cumulative publication record over time. Given that
the h index of an institution depends
on the amount of time since the pool
of articles was published we calculated the m value (sensu Hirsch 2005)
for each institution by dividing h by
the number of years prior to 2006
(see Kelly & Jennions [2006] for a discussion of the robustness of m). By selecting only those articles published
prior to 2003, we eliminated the inflated m indices of recent years (2004
and 2005) resulting from the overinfluence of young scientific age of
publications ( J. Olden, unpublished
results).

Results
Institutions employing academic personnel with the potential to perform
publishable conservation biology
research were geographically distributed throughout the United States
(n = 271) and Canada (n = 44) (Fig.
1). The number of institutions per
state or province ranged from >10
to <2.
The 40 highest-ranked institutions
according to the h index were located primarily in the western regions of both countries (14/40) (Table 1). Researchers from the top
10 institutions all published more
than 50 papers that, combined, garnered over 500 citations, and resulted in h indices >15. A list of all
315 institutions with their number
of publications, citations, and h index is available on-line (http://www.
conbio.org/Resources/Programs/).
The distribution of scholarly productivity across institutions was
highly right skewed. In the six journals we surveyed, an average of 8.5
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Figure 1. Geographic distribution of the 315 U.S. and
Canadian institutions ranked in our study summarized by
number found in each state (United States), province, or
territory (Canada) (HI, Hawaii; PR, Puerto Rico). The gray
scale indicates number of institutions located in each
geographical unit from ≤6 (light gray) to ≥19 (dark gray).
Institutions are universities and colleges with personnel
( faculty, staff, graduate and undergraduate students)
whose research encompasses topics that are publishable in
peer-reviewed conservation biology journals.

papers were published per institution between 2000 and 2005 (range
= 0–123, median = 2). Researchers
at the majority of institutions (238
of 315, or 76%) published 10 or
fewer papers. Personnel at over half
of these institutions (122 of 238) did
not publish any papers in the surveyed journals. Researchers at each
of the remaining 77 institutions published over 10 papers, which were
cited, on average, over 327 times.
Similar results were seen in the distribution of h indices. Mean h value
across all institutions was 3.4 (range
= 0–20, median = 2). Seventy percent of the institutions had h values
<5, which translates to an m value of
<1— the value proposed by Hirsch
(2005) as characterizing a successful
scientist, or in this case a productive
institution.
Geographic patterns of current
productivity (according to the h index) were not randomly distributed
across Canada and the United States
(Fig. 2). Total productivity was highest in California, followed by Ontario,
Florida, Illinois, and Québec. Relative
productivity per state or province (total h divided by the number of institutions) was highest for Oregon
(10.0), Alberta (8.0), and Montana
(7.3) (Fig. 2); however, this measure favored states or provinces with

lower numbers of highly productive
institutions.
Productivity of researchers at the
top 10 institutions followed a general trend of increase over the 15
years sampled (Fig. 3). The ranking
of the top 10 institutions was consistent throughout the 1990s, but this
ranking changed between 2000 and
2003. Oregon State University was
consistently ranked highest for all of
the 1990s, but was surpassed by University of California, Santa Barbara,
and University of California, Davis, in
2001 and 2002.

Discussion
The number of U.S. and Canadian institutions offering instruction in conservation biology has expanded from
75 in 2003 (Inouye & Brewer 2003) to
over 300 in early 2007 (this study; Society for Conservation Biology 2007).
The number of papers submitted
and published in leading conservation journals has also risen sharply
in recent years (Meffe 2006). By taking publication rates into account, we
provide a clear ranking of one aspect
of the productivity of conservation biology researchers in the United States
and Canada. Although many institutions in other countries provide edu-

cation, training, and research opportunities in conservation biology, we
limited our study to the United States
and Canada because databases for
these institutions were readily available to us and because our target set
of journals was geared primarily toward English-speaking researchers.
Although the strength of conservation biology research at an institution may be expected to reflect
the size and productivity of institutions in general, this is not the case.
We found no correlation between the
Faculty Scholarly Productivity Index
of Academic Analytics (2007) and the
h index as calculated in this study
for which data were available (R =
0.07, p = 0.68, n = 42). Nevertheless, many of the highly ranked
schools, such as Oregon State University and Colorado State University,
have a rich history of applied ecological research stemming from their
designation as federal land grant universities. These schools in particular
have close ties to federal and state
natural resource–based agencies, as
evidenced by their interactions with
researchers at several U.S. Geological Survey, U.S. Department of Agriculture Forest Service, and U.S. Environmental Protection Agency laboratories. The close proximity of federal
laboratories in these three university
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Table 1. Top-40 academic institutions ranked according to their conservation research productivity (Hirsch’s h index and total
number of publications and citations) in the field of conservation biology.

Publications

h index

Citations

Institution

total

rank

total

rank

value

rank

Oregon State University
University of California, Santa Barbara
University of California, Davis
University of California, Santa Cruz
University of Wisconsin, Madison
University of California, Berkeley
University of Washington, Seattle
Colorado State University
Duke University
Stanford University
University of Montana, Missoula
University of Minnesota, Twin Cities
University of Georgia, Athens
University of Florida, Gainesville
Cornell University
University of Colorado, Boulder
University of Missouri, Columbia
University of Michigan
University of Alberta
Ohio State University
Arizona State University
McGill University
University of Tennessee
University of Nevada, Reno
University of New Hampshire
University of Idaho
Harvard University
North Carolina State University
University of Calgary
Michigan Technological University
University of California, San Diego
Université Laval
University of Arizona
University of British Columbia
Michigan State University
Pennsylvania State University
Northern Arizona University
University of California, Riverside
University of California, Los Angeles
Iowa State University

95
62
123
53
70
70
79
72
60
56
59
45
42
63
53
32
30
35
34
32
40
32
21
21
20
24
23
19
19
18
17
17
33
33
31
26
26
25
24
23

2
8
1
12
5
6
3
4
9
11
10
14
15
7
13
21
25
17
18
22
16
23
36
37
40
29
32
42
43
46
49
52
19
20
24
26
27
28
30
33

1089
943
1031
749
995
651
763
719
788
550
546
496
485
527
549
519
421
460
311
376
266
220
753
300
239
277
795
255
220
370
249
152
269
264
184
230
200
219
224
334

1
4
2
9
3
11
7
10
6
13
15
18
19
16
14
17
21
20
29
22
33
41
8
30
37
31
5
35
42
23
36
58
32
34
52
38
46
43
40
24

20
20
19
18
17
17
16
16
16
16
15
15
15
14
14
14
14
13
12
12
11
11
11
11
11
10
10
10
10
10
10
10
9
9
9
9
9
9
9
9

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

towns likely plays a significant role in
the productivity of their conservation
biology programs and may do so for
other institutions as well.
Our ranking of institutions is based
solely on publication in the scientific
literature as measured by the h index. This index is just one of several
single-number criteria that may be
used to rank scientists, peer-reviewed
journals, and institutions (see Hirsch
[2005] for a review of the advantages and disadvantages of these measures). None of these measures are
perfect (Kelly & Jennions 2006), but
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the h index was best suited for our
purposes because it is a transparent
and easily calculated measure. Furthermore, the h index performs with
greater accuracy than the more commonly used measure of publication
frequency (Lehmann et al. 2006).
Publication record is only one measure of the productivity of a conservation biology program and can by no
means fully reflect the quality of education in conservation biology. There
are several other measures that could
be used to judge the quality of conservation biology programs such as

student graduation rate, employment
of graduates, the quality and variety
of courses offered, the number of
awarded patents and grants, collaborations with applied conservation
groups, published books, and conference presentations. Although publication rate is a useful proxy of these
activities (Laband & Zhang 2006), it
is not the only one. Institutions with
dedicated teaching faculty can also
provide competitive educational opportunities.
As the field of conservation biology continues to expand in response
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Figure 2. Scholarly productivity (h index, shaded) and
relative productivity in the conservation sciences (mean h,
symbol size) in the United States and Canada (HI, Hawaii;
PR, Puerto Rico).

Figure 3. Scholarly productivity according to the m value
(a modification of the h index that indicates the rate at
which an institution’s h index increases) over time for the
10 top institutions (CA, California; OR, Oregon; WI,
Wisconsin; WA, Washington; CO, Colorado). The years 2004
and 2005 are omitted because their m indices are inflated
due to the overinfluence of young scientific age of recently
published papers.

to new and more pressing ecological questions, the number of conservation biology researchers at academic institutions will grow and the
ranking presented here will change.
Nonetheless, our snapshot of productivity provides employers, administrators, practitioners, and researchers
with a new tool to help them evaluate
sources of research quality and pro-

ductivity, as well as one with which
students may navigate the route to a
career in conservation biology.

bringing us together and supporting
this work. This is publication number
DHS2007–01 of the David H. Smith
Conservation Fellowship program.
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