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Libraries in mainland China employ bibliometric measurements to
offer citation index services, supporting peer review during academic
evaluations. Influenced by environmental factors and policies, scholars
recognize the significance of diverse, localized, and representative
research outcomes. This awareness extends to academic impact,
societal impacts, and outcome transformation. Citation index services
face evolving evaluation policies, increased business demands,
and a comprehensive range of academic performances. This paper
examines the theoretical foundations of library and information science
that underlie citation index services. We established a theoretical
infrastructure while seeking theoretical guidance for practical
implementation to identify gaps between theory and practice, and
leverage information systems to address practical work challenges and
dilemmas. The study outlined nine theoretical foundations in library
and information science. We analyzed their relationship with citation
index services, addressed seven practical challenges, and proposed
applications for system design. Additionally, we identify directions
for service development based on policy and environmental factors,
standardize terminology, and suggest principles for depicting research
impact. These efforts aim to establish a unified, professional citation

index service to enhance scholarly communication effectively.
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Introduction

Peer review and bibliometrics are two essential mechanisms in scholarly
communication. The latter have become indispensable auxiliary materials for
the former. Libraries in mainland China employ bibliometric measurements
to offer citation index services, supporting peer review during academic
evaluations. As fair, objective third-party service organizations, libraries
measure the representative works of individual scholars and academic groups
while issuing formal certification reports. These reports reflect the quantity,
quality, value, importance, relevance, influence, and visibility of the research
outcomes for evaluation institutions. Regarding the professional development
of scholars, the citation index service is related to the entire process of
doctoral graduation, funding applications, talent applications, professional
title promotions, and performance appraisals. Influenced by environmental
factors and policies, scholars recognize the significance of diverse, localized,
and representative research outcomes. They also recognize their academic and

societal impacts and the transformation of findings into practical applications.
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As such, citation index services face evolving evaluation policies, increased
business demand, and a comprehensive range of academic performances.

The practical process of a citation service is to search for representative
works indexed or cited by Science Citation Index (SCI), Social Sciences
Citation Index (SSCI), Scopus, Engineering Index (EI), Chinese Science
Citation Database (CSCD), Chinese Social Sciences Citation Index (CSSCI),
and other prominent Chinese and international databases through the references
indicated by scholars. A search report will be issued by librarians, combined
with academic indicators, journal sources, altmetrics, and other methods to
present academic performance. The challenges this service faces involve seven
general aspects. Potential issues can be addressed with information technology,
including order submissions, indexing retrievals, calculating author orders,
indicators association, citation retrieval, calculating non-self-cited citations,
and citation deduplication. Furthermore, this service experiences an industry
dilemma in that various evaluation institutions, including university HR and
R&D departments, are subject to confusion when faced with search reports
from different libraries without unified standards or specifications.

Method

The first author has been engaged in citation index services for several
years while designing, developing, and optimizing an information system,
which has been adopted by other libraries and used widely by peers in
mainland China. Based on years of observation and communication during the
pre- and after-sales of this information system, we can comprehensively grasp
the overall service picture. This enables us to proactively determine the long-
term development and service standardization for the entire library industry via
multiple identities and perspectives encompassing librarians, vendors, and PhD
candidates. During doctoral studies, the author discovered that the practical
process of citation index service contains a rich theoretical foundation.

Based on the above, we have combined the observations from the
service development, system application, and environmental factors and
policies while providing practical insights and suggestions. At the micro level,
this paper examines the theoretical foundations of library and information

science that underlie citation index services. We established a theoretical
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infrastructure while seeking theoretical guidance for practical implementation
to identify gaps between theory and practice. At the macro level, this paper
explores standardization to enhance the professionalism and credibility of this
service. We identify directions for service development based on policy and
environmental factors, standardize terminology, and suggest principles for
depicting research impact. These efforts aim to establish a unified, professional
citation index service to enhance scholarly communication effectively.

Results

Citation index services comprise nine concepts and theories related to
bibliometrics in library and information science. These include information
needs, information retrieval, co-authorship, journal evaluation, altmetrics,
citation behavior, self-citation, authority control, and information systems. By
combining theory and practice, the practical level of this service can optimize
work processes and improve work efficiency. These occur under the guidance
of theories in information behavior, information organization, and information
retrieval. However, there is a gap between the fields of co-authorship, journal
evaluation, citation behavior, and self-citation and the services’ practical
level. For instance, librarians cannot determine actual collaborative behaviors,
citation behaviors, citation motivations, or the scientific implications of
research outcomes. Only operational definitions and methods can reflect the
research outcomes and academic performance based on bibliographic data.

Based on the theoretical guidance, this study leveraged information
systems to address practical work challenges. This has elicited the automatic
retrieval and processing of indexed, cited, citing, and indicator data. The
results are presented in Table 1.

Moreover, this paper highlights the importance of service standardization.
We have drafted an initial core basic terminology and their definitions for
future service and work standards. A complete standard draft is expected
to be further proposed. The goal is for different libraries to gain access to
a unified standard and terminology guidance book based on the principles
that guide citation index services and technical work. This will enhance the

professionalism and credibility of service organizations and service personnel.
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Table 1 Theory and Practice of Using Information Systems to Address Challenges

Theoretical
Challenges foundations Practical work Solutions
Order Information Provide the author’s ~ Automatically parse
submission needs name, institutional the name and address
address, postal code,  variations based
search scope, and list  on the author and
of works. institution’s name; use
the text of the work
list to parse critical
fields such as title and
accession number;
use the institutional
repository or database
API to form a work
list.
Indexing Information Based on the indexing Based on the database
retrieval retrieval databases in the API, use author name

search scope, search
indexed documents
through author name
and address variations
and then filter out
matching records.

and address variations
or fields such as

title and accession
numbers in the work
list to automatically
search indexed
documents; use
relevant algorithms to
identify records.

Calculation of
author order

Co-authorship

Determine the
author’s order and
whether he is the
corresponding or co-
corresponding author.

Automatically
determine author
order and co-
authorship using
author name

variations.
Indicators Journal Associate Based on the
Relation evaluation corresponding indicator database

indicator data based
on the indicator
databases in the
search scope.

or API, indicator

data is automatically
associated with the
publication name and
year.

Calculate indicator
results through
indicator definitions
and algorithms.
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Table 1 Theory and Practice of Using Information Systems to Address Challenges

(continued)
Theoretical
Challenges foundations Practical work Solutions
Citation retrieval Citation Based on the Based on the database
behavior citation databases API, citation data

in the scope, search
standard and non-
standard citation data.

can be automatically
retrieved using the
accession number of
the cited documents,
cited title, or cited
author + cited journal
+ cited year method.

Calculation of
citations without
self-citations

Self-citation

According to the
definition of self-
citation, the author’s
name variations are
confirmed.

Citing documents

in which the noted
author appears among
the authors will be
regarded as self-
citations.

Automatically
determine the self-
citations of cited
documents based
on the definition of
external citations
and author name
variations and
provide a correction
mechanism.

Citation
deduplication

Authority
Control

Determine and
remove duplicate
citing documents
based on the
bibliographic data of
citing documents.

Traverse each citing
document from
different databases,
set the deduplication
principles such as
title, author + journal
+ year/volume/

page number, etc.,
and automatically
deduplicate through
algorithms.

Meanwhile, the service should reserve the possibility of expanding evaluation

indicators in different directions to reflect the academic and social impacts of

research outcomes, as shown in Table 2.

Conclusion

The study outlined nine theoretical foundations in library and information
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Table 2 The Expansion Direction of Citation Index Service

Representative Indexed Citing Evaluation
Items works documents documents indicators
Traditional List of all Search indexed Search citing Use journal
model works documents documents in  evaluation
in a specific a particular indicators
database and database and to measure
calculate calculates the  the quality
author order number of of indexed
citations. documents.
Expansion List of Search indexed Search citing Use journal
direction representative  documents ina documents in  evaluation
works in broader range  the broader indicators to
international of Chinese and range of measure the
and local international Chinese and quality of citing
journals databases international documents.
and calculate databases Use altmetric

author order

and calculate
author order.
Search citing
documents
in small
fields from
Chinese and
international
databases.
Search the
year-by-
year trend of
citations in
databases.
Search the
distribution

of disciplines/

countries/
institutions/
journals/
authors’
citation
documents.

indicators to
measure the
academic
impact of
documents.

Use altmetric
indicators to
measure the
social impact of
documents.

science. We analyzed their relationship with citation index services, addressed

seven practical challenges, and proposed applications for system design.

Information systems play a crucial role in solving challenges and dilemmas in

practical work. The theoretical foundations also contribute to the design and
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optimization of information systems. The application of information systems is
also a critical test field for service standards.

Peer review and bibliometrics play an essential role in scholarly
communication. Libraries should cherish professional status and valuable
opportunities in academic evaluations while striving to promote scholarly
communication through professional and standardized information services. In
the future of citation index services, service organizations can follow various
standards and continuously develop more diverse and reasonable evaluation
indicators. This will enable them to provide more choices for scholars and
institutions while presenting the academic and social impacts of research

outcomes from different aspects.
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