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Scientific Publications: Moving beyond Quality  
and Quantity toward Influence

MICHAEL R. DONALDSON AND STEVEN J. COOKE

Adebate continues on the relative   
importance of quality and quan-

tity in scientific publication. Recent 
published correspondence (Fischer et 
al. 2012) heralds a movement to reem-
phasize quality research over quan-
tity. Although we certainly agree with 
the call for quality, decrying quantity 
likewise poses a trade-off that may 
ultimately be undesirable for foster-
ing an impactful body of research and 
advancing science. Instead, we argue 
for an integrated view of scientific 
contributions that incorporates ele-
ments of both quality and quantity. We 
describe this view as influence.

Quality refers to the standard of 
something as measured against some-
thing similar. In a research context, 
this is inherently problematic, because 
it is challenging to make such subjec-
tive comparisons. For example, is a 
single paper published in a “top-tier” 
high-impact journal, which is conse-
quently likely to be broadly read and 
cited, a more valuable contribution to a 
research field than two or more papers 
published in “lower-tier” journals 
(Loyola et al. 2012)? Quantity is more 
straightforward to define, because it 
refers to the number of publications 
generated by an individual researcher 
or a research group. However, sim-
ply counting the number of publica-
tions fails to provide an indication 
of the quality of the work. Quality is 
nebulous, whereas quantity is more 
tractable, but neither attribute alone 
provides an adequate assessment of the 
full value of a scientific contribution.

Influence takes the view that qual-
ity and quantity need not be mutually 
exclusive. Influence incorporates both 
of these characteristics and reflects the 
fact that science advances through the 
accumulation of novel and relevant 

knowledge to a field of study. In this 
context, influence can be defined as the 
capacity to produce an effect on the 
advancement of scientific knowledge. 
This definition suggests that influence 
can manifest through a single revolu-
tionary paper or a series of papers that 
cumulatively advance a research topic. 
Furthermore and of equal importance, 
influence can extend beyond the body 
of research itself if the work leads to 
solving a particular problem, such as 
the recovery of an endangered wild-
life population. Influence therefore 
applies to thinking about the practical 
application of a piece of work (e.g., 
the science–policy interface, product 
development and commercialization); 
this is relevant to applied work per-
formed on short time scales and to 
discovery-based fundamental research 
over  longer ones.

Influential research requires reflec-
tion and creative thinking, elements 
essential to all quality research. 
However, developing a body of 
research is also favorable, because a 
series of steps may be required to 
advance scientific knowledge on 
a challenging topic. Therefore, the 
demand falls on the researcher to gen-
erate quality ideas and research but 
to do so in a timely manner in an 
effort to produce a body (quantity) 
of research. This is the dilemma faced 
by researchers in the electronic age. 
How can we be expected to produce 
both quality and quantity and to yield 
influential research? We simply can-
not—at least not on our own. Instead, 
we must rely on networking and col-
laborations (Donaldson 2013) to build 
our research programs and to remain 
influential in our fields in order to 
advance scientific knowledge (Leimu 
and Koricheva 2005, Figg et al. 2006). 

With this collaborative view in mind, 
scientific influence involves the body 
of work of both individual researchers 
and of research groups as a whole.

Although influence can take many 
forms, it can still be measured and 
ranked using traditional bibliomet-
ric indexes. For example, the h-index 
represents the largest number, h, for 
which h publications have at least h 
citations. Another measure, the i10-
index, is the number of papers that 
have been cited at least 10 times. These 
indexes can be used to assess influence 
either throughout a researcher’s career, 
or, given the possibility for the h-index 
to be inflated for late-career research-
ers who have had a longer period for 
their work to accumulate citations, 
both indexes can be evaluated over 
shorter time scales (e.g., 5 or 10 years). 
These indexes represent viable metrics 
for evaluating influence because they 
incorporate elements of both qual-
ity (the citation rate) and quantity 
(the number of papers published), 
particularly when they are evaluated 
together. Criticisms of these bibliomet-
ric indexes include that they do not 
factor in coauthorship or self-citations. 
However, coauthorships and self- 
citations provide an indirect indication 
of the influence of a research group as a 
whole and, provided that all coauthor-
ships are justified and the self-citations 
are relevant to the published work, 
need not be considered a detriment. 
Alternatively, ranking indexes could be 
broken down in greater depth, such as 
presenting the h-index for first-author 
papers only or presenting the indexes 
with or without self-citations included. 
This approach would enable relative 
assessments of individual researcher 
or research group productivity based 
on their body of work. Regardless, 
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generate an article-level metric (see 
www.altmetric.com; Piwowar 2013). 
Publishers can integrate this type of 
information directly into their arti-
cles’ Web pages (see https://peerj.
com). Some publishers allow readers 
to comment on articles, providing an 
additional indication of how readers 
engage with the research (for good or 
ill). These alternatives to traditional 
bibliometrics thus provide informa-
tion on how research affects discourse 
and behavior, which may help identify 
influential researchers and research 
groups and provide some predic-
tive power for identifying emerging 
research trends and influence. Such 
examples of assessing influence are 
inherently subjective but could be 
considered in combination with the 
aforementioned metrics in a holis-
tic assessment of the influence of a 
researcher or research group.

Evaluating the contributions of 
researchers and research groups 
through influence, rather than focus-
ing exclusively on either quality or 
quantity, which are not easily decou-
pled,  represents a step forward in 
equity. Formal evaluation processes, 
such as hiring, tenure, and funding, 
could  benefit from reflection on the 
many ways in which scientific out-
put can be influential (Cooke 2011, 
Fortin and Currie 2013). Evaluating 
influence should include both cita-
tion metrics (e.g., the h-index) and 
broader measures, such as those of 
Altmetrics or the ability for a paper to 
help solve applied problems. Assessing 
influence in the context of the larger 
body of work produced by research-
ers or research groups over a period 
of time has the potential to provide 
a tractable means of evaluating their 
contributions to their field.

caution must be applied when devel-
oping metrics for evaluating research-
ers. For example, a journal’s impact 
factor, which indicates the average 
number of citations to the journal, is a 
poor indicator of the contributions of 
individual researchers, the subject of 
much interest of late through the San 
Francisco Declaration on Research 
Assessment (http://am.ascb.org/dora).

Although indexes can be used to 
measure researcher and research group 
influence, there are additional means 
that should be considered. In applied 
realms such as conservation science, 
one might argue that traditional biblio-
metrics are irrelevant and that the true 
measure of influence is the extent to 
which the work leads to conservation- 
relevant outcomes (Schäfer et al. 2011). 
The most ardent conservation scien-
tists would go one step further and 
suggest that all that really matters is 
whether the science led to reversals in 
the decline of imperiled populations. 
In evidence-based conservation, no 
individual paper should or will ever 
be the basis for a major policy change. 
Rather, the body of literature should 
be evaluated as a whole (Sutherland  
et al. 2004). 

Evaluating a body of literature 
may be accomplished more eas-
ily now that many publishers track 
and rank the number of article 
 downloads and views and article  
sharing among colleagues on their 
Web sites. Furthermore, influence 
could be evaluated by the extent to 
which a paper generates media atten-
tion or the number of Twitter retweets 
or Facebook likes. Indeed, there are 
now tools that track social media 
sites, conventional media, govern-
ment  documents, and other sources 
for  mentions of scholarly articles to 
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