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Increased financial support for science has contributed to a change in the social
structure of research, as evidenced by the increase in collaborative research. The
present paper examines the relationship between financial support, multiple authorship,
and subauthorship in four disciplines. It is shown that financial support for research is as-
sociated with an increase in the total number of persons involved in the production of
knowledge per journal article. However, the impact of funding is not the same for all modes
of collaboration nor the same for all disciplines.

Introduction

A salient characteristic of ‘big science’ is team research. The extent of this col-
laboration in contemporary scientific investigation has been measured by the in-
crease in the number of multiple-authored publications and is well-documented.!

Another important characteristic of ‘big science’ is-massive financial support,
which has been found to be associated with team research. For example, the num-
ber of multiple-authored publications and the number of authors per article are
greater in the best-supported field, i.e.; the natural sciences.> Even in sociology
multiple authorship is related to financial support for the published research. In
their study of articles published in the American Sociological Review and Social
Forces, Hirsch and Singleton® found that supported articles in both journals had
more authors per article than non-supported articles. And Patel’s study of collabo-
ration in the growth of sociology found a similar relationship between financially
aided articles and multiple authorship.®

Funding per se does not ’cause’ an increase in collaborative research, for it is
possible that the more people involved in a research project, the more they might
have need for additional funding.® However, with financial support the researcher
might have greater access to complicated, expensive equipment, which in turn, may
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require large numbers of people to operate. Furthermore, the researcher may now

be able to pay others to do tasks that he himself might otherwise have done. In-

deed, Price suggests that ’collaboration arises more from economic than from intel-
lectual dependence.’®

In addition to collaboration at the authorship level, however, team research often
involves the contributions of others who are mentioned only in the footnote acknowl-
edgments of an article. Such an assistant, or ’subauthor’ according to Patel, ’refers
to any person who has rendered service in some capacity toward the research out-
come, substantial enough to be acknowledged by the author’.’

The nature of the contribution of these subauthors is of two general types:
*technical aid’ and ’theoretical aid.’® Technical subauthorship collaboration includes
such assistance as collecting data, processing data, operating laboratory machinery,
performing statistical analyses, etc. — what some refer to as ’hired hand research.”
Theoretical subauthorship collaboration includes such assistance as reading, editing,
and/or commenting on a manuscript prior to publication; what Mullins'® and oth-
ers'! refer to as ’trusted assessorship.’

The roles of subauthors are frequently mentioned ‘in the literature,! > but rela-
tively little attention has been given to the relationship between financial support
and subauthorship collaboration. An analysis of the relationship between finan-
cially supported research and teamwork needs to examine subauthorship collabora-
tion as well as multiple authorship. For example, is funding associated with an in-
crease in the total number of persons involved in the production of knowledge as
reported in a scholarly publication? Stated differently, does financial support in-
crease the utilization of personnel at the subauthorship level as well as at the au-
thorship level, as Price and Beaver'® and Patel'® suggest? And if financial support
is related to subauthorship collaboration, what type of subauthorship collaboration
— technical or theoretical? Is the effect of funding on subauthorship collaboration
greater than the effect of funding on multiple authorship? The present paper is
concerned with the relationship between financial support, multiple authorship, and
subauthorship, and examines the number of authors and subauthors per non-sup-
ported and supported articles in faur disciplines.

Methodology

The data for this paper are from an earlier study of collaboration in scholarly
publications.'® In 1976, five hundred articles published during 1974—1975 were
drawn from 28 journals in four fields.'® The characteristics of these articles were
then recorded — e.g., the number of authors, the number and type of subauthors
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acknowledged by the author(s), the number of funding sources acknowledged, the
authors’ institutional affiliations, and so forth.

A questionnaire was then mailed to the author of each article (to the first au-
thor in the case of multiple-authored articles). The authors were asked to identify
the primary contribution of each subauthor to the published article, whether or not
the research was financially supported, the author’s discipline, etc. The response rate
was very good (N = 401, 80%).

Articles in which the author(s) gratuitously acknowledged the contributions of,
say. an entire student class, were eliminated from the data reported here.!7 Thus
the total number of articles utilized in this paper is 395.

The contributions of the subauthors were grouped into two categories on the ba-
sis of the nature of their contribution to the article — technical or theoretical. If a
subauthor was credited with theoretical and technical contributions by the author
respondent, we used the contribution the subauthor was acknowledged for in the
article. If the article acknowledgment was ambiquous, we looked at the other infor-
mation provided in the questionnaire to determine the primary contribution of a
subauthor. For example, if the subauthor was a paid laboratory assistant at the time
the research was conducted, we credited that subauthor with technical assistance.'®

The articles themselves are classified on the basis of financial support for the au-
thor’s research, using the categories of 'non-supported’ and ’supported’. By ’finan-
cially supported” we mean that the actual research reported in the article was fund-
ed. For the purpose of this paper, we make no distinction between sources of sup-
port, as many of the authors received support from multiple sources.'®

The respondents’ disciplines were grouped as follows: political science, psychol-
ogy, chemistry, and ’biological science.” In this study, ’biological science’ is a het-
erogeneous category and includes genetics, bacteriology, developmental biology,
molecular biology, parasitology, and virology.

We do not claim the findings reported here are representative of all disciplines
nor of all members of the four disciplines discussed. Research problems, procedures,
techniques, equipment, etc. can vary between disciplines and between specialties
within disciplines. However, we do believe that by separating our data into these
four disciplinary categories we can obtain a better understanding of the effects of
funding on the social structure of research, viz. multiple authorship and subau-
thorship.

Results

It has been argued that increased financial support of research has contributed
to a change in the social structure of scientific investigation. The data in this pa-
per would appear to support this proposition.
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Table 1
Financial support for each discipline
Articles without Articles with Total
Discipline financial support financial support
N % N % N %
Political science 60 60.6 39 394 99 100
Psychology 31 29.5 74 70.5 105 100
Biological science 8 8.3 88 91.7 96 100
Chemistry 7 7.4 88 92.6 95 100

x? = 77.99, 3df, P<0.001

Table 2
Total contributors per article by financial support for each
discipline
Total contribut- Total contribut-
Discipline i Ofs per non-sup- | ors per supported
i ported article article
Political science 3.13 3.95
Psychology 4.00 5.16
Biological science 3.38 4.57
Chemistry 2.00 3.65

Of the 395 articles in our sample, nearly three-quarters (73.2%, N = 289) re-
ceived some form of financial support (Table 1). Support for an author’s research
increases the total number of contributors per article for each discipline (Table 2).
The increase, as will be shown, is not the same for all disciplines for nor all types
of collaboration.

Approximately two-thirds of the supported articles were in chemistry and biolog:
ical science. The relationship between discipline and financial support was statisti-
cally significant (p < 0.001). And in regard to multiple authorship, the relation-
ship between funding and multiple authorship was statistically significant for bio-
logical science (p < 0.05) and for chemistry (p < 0.001) only, (Table 3). The mean
number of authors per supported article, compared to the mean number of authors
per non-supported article, for biological science and chemistry were 1.62 vs. 2.16,
and 2.00 vs. 2.60, respectively.

What is the relationship between financial support and technical subauthorship
collaboration? As the data in Table 4 indicate, the availability of funds allows the
author greater access to such techmnical assistance. The number of technical assistants
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Table 3
Authors per article by financial support for each discipline
Authors per Authors per No. of
Discipline non-supported supported authors Chi-square values*
articles articles

Political science 1.33 1.33 132 (X* = 0.068, ldf, p = n.s.)
Psychology 1.84 1.94 201 (X* =0.69, 1df,p =n.s)
Biological science 1.62 2.16 203 (X* =4,32, Idf,p <0.05)
Chemistry 2.00 2.60 243 (X2 =17.13, ldf, p < 0.001)

*Chi-square values obtained for each discipline by crosstabulating number of authors (1, 2+) with
financial support (non-supported, supported).

Table 4
Technical subauthors per article by financial support for each discipline
Technical sub- Technical sub- No. of
Discipline authors per non- authors per sup- technical Chi-square values*
supported article ported article subauthors

Political

science 0.50 0.97 68 (X* = 2.83,1df, p < 0.10)
Psychology 0.58 1.69 143 (X* = 4.4, 1df, p <0.05)
Biological

science 1.25 1.64 154 (X* =1.24,1df, p=n.s.)
Chemistry 0.00 0.72 63 (X? = 3.65,1df, p < 0.10)

*Chi-square values obtained for each discipline by crosstabulating number of technical subauthors
(0.1+) with financial support (non-supported, supported).

acknowledged per supported article is greater than the number acknowledged per
non-supported article. This applies to all four disciplines. The relationship between
funding and technical subauthorship is statistically significant at the p < 0.10 level
for political science and chemistry, and at the p <0.05 level for psychology.

The non-funded or inadequately funded scientist is clearly at a disadvantage, then,
when it comes to having access to the technical assistance of others with his research.
This deprivation may retard his output and limit his visibility in the scientific com-
munity; which in turn may limit his access to funding.?®

In the case of theoretical subauthorship, however, the availability of funds has
much less impact as compared to the impact funding has upon technical subauthor-
ship collaboration (Table 5). Although the number of theoretical subauthors per sup-
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Table 5
Theoretical subauthors per article by financial support for each discipline

Theoretical sub- Theoretical sub- No. of
Discipline authors per non- authors per sup- theoretical Chi-square values*
supported article ported article subauthors
Political .
science 1.30 1.64 142 (X* = 0.016, ldf, p = n.s5.)
Psychology 1.58 1.53 162 (X* =069, ldf,p=n.5s.)
Biological
science 0.50 0.77 72 (X? =1.56, Wf,p=ns.)
Chemistry 0.00 0.33 29 (X? =164, Wf,p=ns)

*Chi-square values obtained for each discipline by crosstabulating number of theoretical subauth-
ors (0.1+) with financial support (non-supported, supported)

ported article tend to be somewhat larger than the number per non-supported arti-
cle, there is no significant relationship between financial support and theoretical
subauthorship collaboration in any of the disciplines in this study. Collaboration
here takes the form of discussion, not of specific tasks performed by technicians.

In summary, financial support for research was found to be associated with an
increase in the total number of persons involved in the production of knowledge
per published article in each of the disciplines in our sample. However, the impact
of funding is not the same for all modes of collaboration nor for ali disciplines.

In the data presented in this paper, funding would appear to have the greatest
impact upon technical subauthorship collaboration, particularly for psychology and
chemistry, then political science and biological science, in that order.

Secondly, financial support had a statistically significant impact on multiple au-
thorship in chemistry and biology only (the two disciplines having the greatest per-
centage of funded articles in our sample).

Finally, there was no significant relationship found between financial support and
theoretical subauthorship in any of the disciplines included here.

*

The author is grateful to Prof. Walter Hirsch for originally suggesting the topic of this paper
and for his comments on an earlier draft. This research was supported by a David Ross Fellow-
ship (XR 7550-56-1365) from Purdue University.
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