
Epilogue: The Future of Citation Indexing 

The primary focus of this book is the past and present of citation indexing. But what 
about the future? 

Citation indexing promises to be at least as robust in the future as it is in the pres- 
ent. The popularity of citation indexes as a tool for conducting retrospective 
searches of the scientific literature will continue to increase, and probably at an ac- 
celerated rate. 

The acceleration will powered by several factors. The increasing availability of on- 
line searching facilities throughout the world will place the SCZLQlRCH@ * system 
at the fingertips of most working scientists and scholars. Improvements in on-line 
software will increase the use of SCZSZGlRCH by those already familiar with it. 

The increased awareness that citation indexes are used as part of the research 
evaluation process will induce. more scientists to learn how to use SCZ. Hopefully, 
good refereeing will prevent those who would from compromising legitimate 
reference practices. 

Access to the SCZ/SSCZ data bases will become more convenient. Microstorage 
techniques or minicomputers could eventually make it economically practical for in- 
dividual scientists and departmental groups to have their own copies of the data 
bases. Alternatively, the increase in accessibility will come from continuing reduc- 
tions in the cost of providing on-line, remote links to data bases stored in central 
computers. 

In addition, IS1 is thoroughly examining the idea of producing disciplinary cita- 
tion indexes whose source coverage would be based on the journal literature of a 
single discipline. However, the cited and citing material would reflect the full scope 
and diversity of interests in the field. This would include all the references by the 
publishing authors of the discipline, as well as all citations to the field by authors 
outside the discipline. 

The critical problem that must be solved to do this remains the one faced in the 
design of the Genetics Citation Index (Chapter Two): how to define the literature in 
a way that minimizes irrelevant material without interfering with the ability of a cita- 
tion index to reflect the disciplines’s interaction with other disciplines. One way, 
tested in the Genetics Citation Index project, is to define a subset of cited authors in 
the combined multidisciplinary SCZ/SSCZ data base that meets some disciplinary 
criteria and then from that to work back to the source material (Chapter Two). 
Another way, suggested by the journal citation studies done in recent years (Chapter 
Nine), is to use the Journal Citation Reports to identify the source journals of the 
discipline first and then use straightforward methods to compile a citation index to 
the material they publish. Either way, the sharper focus of disciplinary citation in- 
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dexes will produce search tools priced and sized to the requirements of departmental 
and personal libraries. 

Such disciplinary indexes would be cumulated for long periods. For example, a 
geosciences citation index for 20 years is now under evaluation. Although some 
fields have a greater dependence on the older literature than others, a large-scale 
multiyear cumulation provides any field with an important historical perspective 
that is otherwise difficult to obtain. That is why I have set an IS1 goal of extending 
the SCZback through the first 60 years of the twentieth century. 

Not only will the use of citation indexes for literature searching accelerate within 
the scientific community, but it also will spread to the arts and humanities commu- 
nity. That has already begun to happen as the scholars in that community begin to 
respond to the Arts & Humanities Citation Index.(l) 

The use of citation data to measure performance and for historical and 
sociological studies will also accelerate and spread (2). Despite the controversy that 
presently surrounds some of the applications of citation data (Chapter Ten), it has 
become a standard tool for exploring the social systems of science. At the present 
time, the literature on citation studies is growing quite rapidly. At least 100 papers 
per year are published-most independent of the various IS1 studies published in 
Current Contents and elsewhere. 

When Cole, Rubin, and Cole studied the peer review procedures on which the Na- 
tional Science Foundation bases its grant awards, citation counts were one of the 
variables that were examined to determine whether grant proposals were being pre- 
judged (3). The fact that they were included suggests that they are increasingly ac- 
cepted as a legitimate indicator of research significance. The fact that the citation 
counts were found to have an insignificant correlation with actual grant awards 
demonstrates that a potential for abuse is not equivalent to actual abuse. I hope this 
will not change in the future. 

IS1 is working to make citation data as precise as possible. The recent publication 
of the first comprehensive comparison between primary-author and all-author data 
(4) was an important step in this direction. This data not only showed how careful 
one must be in compiling citation data, but it also demonstrated some of the 
subtleties of interpreting the data. Consider the matter of high rates of coauthor- 
ship. In the case of a science administrator who coauthors numerous papers with 
members of the research staff, a very high coauthorship rate raises questions about 
the ethics of the authorships. In the case of a teacher who coauthors papers with 
numerous graduate students, a very high coauthorship rate suggests a measure of the 
teacher’s impact. Both types of cases were found in the data. 

Several key developments presage a substantial expansion of the use made of cita- 
tion data for sociological studies. One is an NSF grant to IS1 to compile a citation in- 
dex of the 1920s journal literature of physics. The data base will be used to deter- 
mine whether citation analyses can provide some new and sociologically useful in- 
sights into a decade of activity that has come to be called the “golden age of modern 
physics. ’ ’ Plans call for the eventual development of citation networks (5-8) and 
maps of co-cited clusters (9) from the data base that historians and sociologists can 
study. 
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Of even greater importance to the scholarly community is the recent agreement 
signed by IS1 and NSF. This agreement gives any NSF-supported scholar access to 
the complete SCZ data base for program planning, science policy studies, and so on. 
I am also hopeful that a similar agreement will be made with most foreign nations. 
The Japanese Ministry of Education has already leased 1% files and I expect the 
U.S.S.R. will do so in the near future. The National Research Council of Italy has 
been using XI files for a variety of information purposes for several years. 

Another development important to the expanded use of citation analysis is the 
Arts & Humanities Citation Index (1). The concept of producing a citation index to 
the arts and humanities literature dates back to at least 1955. In November of that 
year, I presented a paper at the American Documentation Institute Annual Meeting 
in which I outlined the concept of a citation index to the Bible that would be useful 
in studying the interaction between science and the humanities (10). The Arts & 
Humanities Citation Index should facilitate and stimulate new studies of that critical 
but little understood relationship. 

A fourth development that can be expected to increase the sociological impact of 
citation analyses is Price’s general theory of cumulative advantage processes (11). 
Cumulative advantage processes are ones that operate in situations where success 
breeds success. Merton (12) and then Cole and Cole (13) have described such pro- 
cesses at work in the social systems of science. Price’s general theory for these pro- 
cesses proposes a statistical model that predicts the distributions they produce. What 
makes this highly significant is that the distributions predicted by the model fit those 
derived from such empirical laws as the Lotka distribution for scientific productivi- 
ty, the Bradford law for journal use, the Pareto law of income distribution, and the 
Zipf law for literary word frequencies. What Price calls the “cumulative advantage 
distribution’ also fits the empirical results of citation-frequency analysis. The 
theory, then, appears to provide a unifying conceptual framework for all of the em- 
pirical laws and citation data that make up the study of bibliometrics. 

This promises to have a major impact on both the field of bibliometrics and on the 
use of citation data within the field. For one thing it appears to represent an impor- 
tant step forward in the attempt to determine what it is that citation data and other 
bibliometric measures define. It also should provide the type of conceptual founda- 
tion needed to increase the rate at which useful empirical generalizations and 
underlying theories are derived from the rich lode of citation data that exists. 
Although it is not possible to predict the outcome of such advances, it is reasonable 
to speculate that they could have a very significant impact on the practice of science. 

As long as scientists and scholars continue to use the instrument we call “papers” 
as a primary communications medium, citation indexing and analysis will play an in- 
creasingly significant role in the management of mankind’s knowledge and the pro- 
cesses by which that knowledge is produced. The future of the scholarly paper has 
often seemed in jeopardy. Whether the technological changes available to the next 
generation of scholars will undermine the role of the paper in the process of scholar- 
ship remains to be seen. My innate optimism gives me hope that it will not, and that 
citation indexing will have an increasingly strong, positive’nfluence on scholarship. 
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