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Abstract

[Purpose/Significance] This paper constructs a journal influence evaluation
method from the perspective of knowledge exchange efficiency to provide
reference for exploring multi-dimensional indicator evaluation and optimization
of journal influence. [Method/Process] The DEA model is utilized to measure
the knowledge exchange efficiency of library and information science journals.
Based on efficiency differences among journals and the principles of the DEA
method, recognition relationships among journals are identified, a recognition
network is constructed, and the a-centrality of each node is calculated to rep-
resent journal influence. The relative strength values of journal indicators and
their classification results are employed to reveal the causes of journal influence,
and the knowledge source redundancy rate and dissemination/citation defi-
ciency rate of journal knowledge exchange are measured. [Results/Conclusion]
Library and information science journals demonstrate relatively high overall
knowledge exchange efficiency, yet differences exist. According to their influ-
ence magnitude, journals are positioned in the central, core, and peripheral
areas of the journal recognition network, with the total number and degree of
recognition from other journals decreasing sequentially. Journals are classified
into six types: academic hotspot, knowledge diffusion, network dissemination,
domestic influence, international influence, and improvement-oriented, with
few international influence-type journals. Improvement-oriented journals need
to reduce the knowledge source redundancy rate and dissemination/citation
deficiency rate to enhance journal efficiency. Suggestions for enhancing journal
influence are proposed.
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Abstract

[Purpose/Significance] This paper proposes a novel journal impact evalua-
tion method from the perspective of knowledge exchange efficiency, providing
a reference for exploring multi-dimensional indicator evaluation and optimiza-
tion of journal impact. [Method/Process] The study employs DEA models
to measure the knowledge exchange efficiency of library and information science
journals, identifies recognition relationships among journals based on efficiency
differences and DEA methodology principles, constructs a recognition network,
and solves for each node’s alpha centrality to represent journal influence. It also
reveals the causes of journal impact using relative strength values of journal in-
dicators and their classification results, and calculates the redundancy rate of
knowledge sources and the deficiency rate of dissemination and citation in jour-
nal knowledge exchange. [Result/Conclusion] Library and information sci-
ence journals demonstrate relatively high overall knowledge exchange efficiency
but with notable differences. Based on impact magnitude, journals occupy cen-
tral, core, and peripheral positions in the journal recognition network, with
both the total number and degree of recognition from other journals decreasing
accordingly. Journals are classified into six types: academic hotspot, knowl-
edge diffusion, network communication, domestic impact, international impact,
and improvement-oriented types, with relatively few journals of the interna-
tional impact type. Improvement-oriented journals need to reduce knowledge
source redundancy rates and dissemination/citation deficiency rates to enhance
efficiency. The paper concludes with recommendations for improving journal
impact.

Classification Number: G353
Keywords: library and information journals; DEA; knowledge exchange effi-
ciency; impact power; alpha centrality; journal type

Academic journal impact refers to the ability of researchers to disseminate knowl-
edge and experience—such as academic viewpoints, theories, and methods—
through journal articles in order to gain recognition and utilization from others,
manifested as the capacity to influence or even change their thinking, perspec-
tives, and behaviors. Scientifically evaluating academic journal impact is there-
fore crucial for assessing scientific achievements, research talent, and innovative
development. For a long time, scholars have used citation levels of journal ar-
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ticles to measure academic value. Consequently, domestic and international
research has predominantly employed bibliometric methods based on citation
statistics to evaluate journal impact. However, single indicators, while intu-
itively reflecting citation patterns, overlook or underweight the sensitivity of
citable literature volume relative to citation volume. To address this limitation,
T. Braun et al. borrowed J.E. Hirsch’s H-index concept for evaluating scientific
achievements and proposed the journal H-index, where a journal has index h if
h of its papers have at least h citations each. This method’s drawback is that
the H-index is positively correlated with publication duration and volume, dis-
advantaging newer journals and those with fewer but high-quality, highly-cited
papers. C.T. Bergstrom et al. subsequently introduced the Eigenfactor Score,
which weights inter-journal citation networks using citation impact factors and
solves for each journal’s eigenvector centrality to represent influence, addressing
the problem of treating all citations as equal in single metrics and the H-index.

Nevertheless, single indicators fundamentally reflect journal impact from only
one perspective. Therefore, recent scholarship has increasingly adopted multi-
dimensional evaluation methods, including Analytic Hierarchy Process, Princi-
pal Component Analysis, Factor Analysis, and Grey Relational Analysis. How-
ever, these approaches have limitations: AHP relies on expert-assigned weights,
while PCA and factor analysis assume normal distributions, reducing objectivity
and scientific rigor. The trend clearly favors multi-dimensional evaluation.

The process from article publication to subsequent citation essentially consti-
tutes a multi-input, multi-output knowledge exchange system. Journal impact
evaluation should therefore simultaneously consider both citable literature vol-
ume and citation metrics, essentially reflecting the ability to maximize citation
counts (domestic and international) from existing citable literature. This is
precisely what knowledge exchange efficiency captures. Since DEA (Data En-
velopment Analysis) offers advantages—requiring no specific functional form,
being dimensionless, and handling multi-input /multi-output systems—domestic
scholars widely employ it for journal impact evaluation. However, traditional
DEA models cannot distinguish among multiple efficient DMUs nor explain the
causes of journal impact, making it difficult to provide improvement directions
for inefficient journals.

This paper addresses these limitations by combining DEA with complex network
theory. First, it measures the knowledge exchange efficiency of 26 library and
information science journals and analyzes inter-journal efficiency differences.
Second, it constructs an inter-journal recognition network based on efficiency
differences, solves for each node’s alpha centrality to represent influence, and
explains impact causes through relative strength values and classification re-
sults. Finally, it calculates knowledge source redundancy rates and dissemina-
tion/citation deficiency rates to provide improvement strategies.
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2. Research Design

To address the discrimination problem when DEA models yield multiple efficient
DMUs, this study adapts J.S. Liu’s network DEA model, treating each DMU as
a node (journal). Each DMU’s weight coefficient A represents the recognition
relationship strength from decision unit k to j, forming an nxn adjacency matrix
(n = number of journals). A weighted directed edge from node k to node j
represents this recognition relationship, enabling alpha centrality calculation
for impact measurement.

2.1 Journal Knowledge Exchange Efficiency Measurement Model

Assume n journals, each with m knowledge source input indicators x (i =
1,..,m) and s knowledge dissemination/citation output indicators y (r = 1,...,8).
Using the DEA-VRS (Variable Returns to Scale) model, we calculate knowledge
exchange efficiency  for journal k as shown in Model (1):
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In Model (1), A , s, and s T represent journal k’s weight coefficient, slack
variables for knowledge source indicators, and surplus variables for knowledge
dissemination/citation indicators. When =1 and s~ = s = 0, journal k
is efficient; when < 1, it is inefficient. The redundancy of knowledge source
indicator i for journal k is Ax = (1- )xx + s 7, and the deficiency of dissem-
ination/citation indicator r is Ay =s ™.

2.2 Journal Recognition Network Construction and Impact Measure-
ment

For robustness, we partition indicators into t combination types and solve w =
(2-1)(2-1) independent DEA models to avoid bias from weight concentration
on specific indicators. The efficiency  for DMU k under type t is calculated
via Model (2):
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Here, A represents DMU k’s recognition degree of DMU j under indicator
combination t. If A > 0, DMU j is a recognition target for DMU k, with
magnitude indicating recognition strength; A = 0 indicates no recognition.

To eliminate scale effects, we standardize A . Under DEA model type t, DMU
k’s recognition degree of DMU j through input indicator i is:
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where E is the set of DMUs recognized by DMU k. Similarly, for output
indicator r:
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The total recognition degree from DMU k to DMU j under type t is:
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Summing across w types yields adjacency matrix A, where A represents DMU
k’s total recognition of DMU j (diagonal elements are zero). The corresponding
network topology G(A) forms a recognition network based on efficiency differ-
ences. Node alpha centrality, representing journal impact, is calculated as:

I=axAxI+e

where a = 0.05 (constant) and e is a column vector of ones. Each component I
in solution vector I represents DMU j’s alpha centrality (impact value), reflecting
both the quantity and degree of recognition from other DMUs.
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3. Empirical Results Analysis

Each journal is treated as a DMU. Input indicators are: (1) Citable documents—
total citable articles published in the statistical year after excluding non-citable
items like reprints, news, photos, announcements, and introductions; (2) Av-
erage references per article—reflecting knowledge source quality. Output in-
dicators are: international citations per article, citing journal count, Web im-
mediacy downloads, immediacy citations, and domestic citations per article.
International citations per article reflect global academic impact; domestic cita-
tions per article reflect national impact; citing journal count indicates knowledge
exchange breadth; Web immediacy downloads and immediacy citations reflect
short-term dissemination.

Data were obtained from CNKI’s “Chinese Academic Journal International and
Domestic Impact Statistical Analysis Database.” After excluding journals with
missing data, 26 library and information science journals were selected, with
2014-2016 indicators averaged to ensure objective efficiency measurement.

3.1 Journal Knowledge Exchange Efficiency

Using DEAP 2.0 software to solve Model (1), the 2014-2016 knowledge exchange
efficiencies are shown in Table 1 .

Table 1 shows that the mean efficiency is 0.96538, indicating high citation
and dissemination efficiency with active knowledge flow. Seventeen journals
(65.38%) achieve optimal efficiency ( = 1), including Chinese Journal of Library
Science, Journal of Academic Libraries, and Library and Information Service.
New Century Library has the lowest efficiency at 0.81286. The presence of
multiple efficient journals with varying efficiency levels necessitates constructing
a recognition network based on these differences to reveal true journal influence.

3.2 Journal Impact Analysis

Through 45 DEA model variants and visualization using Pajek’s Kamada-Kawai
algorithm, the recognition network G(A) is shown in Figure 1 [Figure 1: see
original paper].

Figure 1 reveals a network of 26 nodes (journals) with 242 directed edges
representing recognition relationships. Network density is 0.32923, indicating
moderate recognition activity. Central positioning signifies superior knowledge
exchange and peer recognition. Chinese Journal of Library Science occupies the
center; Information Science, Library and Information Service, and Journal of
the China Society for Scientific and Technical Information occupy core positions,
receiving 841, 334, 432, and 627 recognition instances respectively. Recognition
intensity exceeds 30 for twelve journals acknowledging Chinese Journal of Li-
brary Science, with Library Research showing the highest recognition at 47.08.

Alpha centrality scores, calculated via Model (7), are presented in Table 2 .
Chinese Journal of Library Science ranks first (306.60), followed by Informa-
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tion Science (106.07), Library and Information Service (102.53), and Journal of
the China Society for Scientific and Technical Information (101.37). Thirteen
journals have centrality below 100, with New Century Library ranking lowest.
Nearly all influential journals are CSSCI core collection titles; only Journal of
Academic Libraries among non-CSSCI journals shows modest impact (4.26).
This reflects differential knowledge exchange patterns and future trends, creat-
ing pressure and motivation for quality improvement.

3.3 Journal Strengths, Weaknesses, and Types

To explain impact differences, we calculate each journal’s indicator relative
strength. The comprehensive recognition degree of all journals toward journal
j’s indicator p is:

w n w n
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Normalized relative strength is:
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Results in Table 3 show average relative strength is highest for average ref-
erences per article (0.1797) and citable documents (0.1363), indicating strong
performance in paper depth and breadth. All dissemination/citation indicators
fall below 0.1, particularly domestic citations per article (0.0611), suggesting
suboptimal knowledge dissemination.

Using K-means clustering in SPSS 23 (converged after 3 iterations, with F-tests
significant at p < 0.05), journals are classified into six types (Table 4 ):

1. Academic Hotspot Type (Library and Information Service, National
Library Journal, etc.): High relative strength in citable documents
(0.2979), average references (0.2996), and immediacy citations (0.1634),
reflecting rapid publication cycles and timely citation.

2. Knowledge Diffusion Type (Journal of Intelligence, Library and In-
formation Studies): Strong in citable documents (0.3059), average refer-
ences (0.1652), and citing journal count (0.3362), demonstrating cross-
disciplinary knowledge spread.

3. Network Communication Type (Information Theory and Practice,
Chinese Journal of Library Science): High citable documents (0.4550)
and Web immediacy downloads (0.2219), indicating strong online dissem-
ination.
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4. Domestic Impact Type (Journal of Academic Libraries, Information
and Documentation Services, etc.): Notable strength in average references
(0.4014), citing journal count (0.1617), and domestic citations per article
(0.1577), showing strong national influence.

5. International Impact Type (Information Science, Journal of the China
Society for Scientific and Technical Information, Library and Information
Knowledge): High average references (0.2751) and international citations
per article (0.3286), reflecting global reach.

6. Improvement-Oriented Type (nine journals including University Li-
brary Work, Information Exploration): Low efficiency requiring targeted
improvements.

3.4 Improvement Directions and Strategies

For inefficient journals ( < 1), knowledge source redundancy indicates efficiency
loss causes, while dissemination/citation deficiency indicates improvement tar-
gets. Redundancy and deficiency rates are calculated as:

(1—=0;) X x5+ 57
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x 100%

i
Redundancy Rate, =

+
Zr % 100%

Deficiency Ratez =
Yrk

Results in Table 5 show New Century Library has severe citable document re-
dundancy (-18.7%), followed by University Library Work (-18.1%). Excessive
volume reduces article length and innovation, decreasing citation potential. Dig-
ital Library Forum shows highest reference redundancy (-67.64%), suggesting
excessive self-citation or low-quality citations. Editors should require removal
of invalid references and addition of authoritative recent literature.

Dissemination/citation deficiency rates reveal substantial improvement poten-
tial. Digital Library Forum has the highest Web immediacy download deficiency
(1,164.89%), followed by Modern Library and Information Technology (90.52%).
International citation deficiency is severe for New Century Library (186.02%),
Library (106.88%), University Library Work (95.77%), and Information Explo-
ration (71.80%). Domestic citation deficiency is notable for Digital Library
Forum (139.49%), Library Research (119.22%), and Library Theory and Prac-
tice (69.57%). Immediacy citation deficiency is high for Digital Library Forum
(72.93%) and Modern Library and Information Technology (33.36%). Citing
journal count deficiency affects Digital Library Forum (129.74%) and Library
(24.08%).

Improvement strategies for improvement-oriented journals include: (1) Ad-
justing publication volume and quality to achieve optimal citation levels; (2)
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Enhancing international impact by translating excellent papers into English to
overcome language barriers; (3) Strengthening network dissemination by short-
ening review cycles and expanding beyond CNKI platforms; (4) Broadening
disciplinary scope to increase cross-field citations, particularly in emerging ar-
eas like big data analytics and artificial intelligence.

Conclusion and Limitations

This study combines DEA-VRS with complex network theory to analyze 26
library and information science journals. Results show: (1) Multiple DEA-
efficient journals exist with significant efficiency variation; (2) Chinese Journal
of Library Science, Information Science, Library and Information Service, and
Journal of the China Society for Scientific and Technical Information hold core
network positions with strong influence; (3) Journals excel in knowledge source
indicators but show weaknesses in dissemination/citation; (4) Six journal types
are identified, with international impact types being rare; (5) Improvement-
oriented journals must reduce redundancy and deficiency rates.

Limitations include: (1) Citation quality (e.g., source journal impact factors)
is not considered; (2) External factors like publication delay are not quantita-
tively analyzed. Future research should incorporate citation quality metrics and
external influence factors.
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Abstract: [Purpose/significance] From the perspective of knowledge exchange
efficiency, this paper proposes a new evaluation method for impact power of
journal and provides reference for exploring the multi-dimensional index eval-
uation and optimization for journal evaluation. [Method/process] Using DEA
model to measure the knowledge exchange efficiency of library and information
journal, based on the difference of efficiency and the principle of DEA method,
the recognition relationship between journals was identified. Then the recog-
nition network was constructed and « center degree of each node to represent
the influence of the journal was solved. Using relative strength value of journal
indexes and its classification results, the causes of the journal impact power was
revealed, and the redundancy rate of knowledge sources and the shortage rate
of dissemination and citation was measured. [Result/conclusion] The overall
knowledge exchange efficiency of library and information journals is high, but
there are differences. According to the order of journal impact power, different
journals are located at the center, core and edge of the recognition network,
and in the same order, the degree of recognition declines accordingly. Jour-
nals are divided into six types: academic hotspot, knowledge diffusion, network
communication, domestic influence, international influence and improving type.
Journals of improving type need to reduce the redundancy rate of knowledge
sources and the shortage rate of dissemination and citation to improve their
efficiency.

Keywords: journals about library and information; DEA; knowledge exchange
efficiency; impact power; a center degree; journal type
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