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Abstract

[Purpose/Significance] This study systematically reviews domestic and interna-
tional research findings on the factors influencing digital library user usage inten-
tion, providing a reference for digital library construction practice and theoreti-
cal research on user behavior. [Method/Process] Through investigating relevant
literature on digital library user acceptance, adoption, and continued use, this
paper summarizes the theoretical models of digital library user usage intention
and analyzes the processes of attitude and behavior change among users as well
as the influencing factors during digital library usage. [Results/Conclusions]
TAM is widely applied in research on digital library user usage intention. Indi-
vidual factors, system factors, contextual factors, and cognitive factors are the
primary aspects affecting user usage intention. However, the specific processes
and patterns of influence remain to be further explored and verified. Future
research should innovate and improve upon existing findings from perspectives
including model construction, research viewpoints, and research methods to for-
mulate a domain-specific theoretical model of user usage intention.
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Abstract

[Purpose/Significance] This research aims to summarize domestic and in-
ternational studies on the factors influencing digital library users’ intention to
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use, providing references for digital library construction practice and theoreti-
cal research on user behavior. [Method/Process] By investigating literature
on digital library user acceptance, adoption, and continuance intention, this
paper summarizes the theoretical models of digital library usage intention and
analyzes the changing processes of user attitudes and behaviors during digital
library use as well as their influencing factors. [Result/Conclusion] The Tech-
nology Acceptance Model (TAM) is widely applied in research on digital library
usage intention. Individual factors, system factors, contextual factors, and cog-
nitive factors constitute the main aspects influencing usage intention, though
the specific processes and patterns of these effects require further investigation
and verification. Future research should innovate and improve upon existing
findings from the perspectives of model construction, research viewpoints, and
research methods to develop a domain-specific theoretical model of user usage
intention.

Keywords: digital library; acceptance; adoption; continuance intention
Classification Number: G252
DOTI: 10.13266/j.issn.0252-3116.2019.04.017

Digital libraries represent an effective approach for organizing and storing li-
brary information resources, preserving digital resources in distributed networks
according to established standards and providing users with integrated informa-
tion services. This significantly enhances the efficiency of information acquisi-
tion, dissemination, and sharing, holding important significance for research and
education. However, digital library construction has long exhibited a tendency
of “emphasizing collection over utilization” [1]. In recent years, numerous online
academic resource providers such as CNKI, Wanfang, Chaoxing, and Baidu Aca-
demic have attracted large user bases through their advantages in technology,
resources, and services, leading to continuously declining usage intention and
loyalty toward digital libraries [2]. The value and function of digital libraries
can only be realized through users’ full and effective utilization, making user
acceptance and adoption critical success factors. Given that usage rates and
effectiveness have not met construction expectations, it is necessary to analyze
users’ digital library usage intention, explore and explain the influencing fac-
tors and underlying mechanisms behind attitude and behavioral changes, and
develop domain-specific models of digital library usage intention to identify ef-
fective pathways for enhancing user satisfaction.

This paper reviews current research on factors influencing digital library usage
intention, addressing two key issues: First, summarizing fundamental theories
and methods in digital library usage intention research, organizing influencing
factors, and analyzing attitude and behavioral changes during usage to provide
theoretical references for digital library construction and development; Second,
examining existing problems and limitations from the perspectives of theoretical
model construction, research viewpoints, and research methods, and proposing
suggestions and future directions to help researchers further explore the dynamic
development patterns, influencing factors, and mechanisms of digital library user
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attitudes and behaviors, thereby deepening theoretical achievements in digital
library user behavior research.

2 Literature Sources and Research Overview
2.1 Literature Sources

Digital library usage intention encompasses users’ attitudes and intentions to-
ward accepting, adopting, and continuously using digital library systems, re-
sources, and services, falling within the scope of information technology or in-
novation adoption research. Acceptance and adoption represent users’ pre-use
attitudes, while continuance intention refers to users’ attitudes toward contin-
ued future use after experiencing digital libraries. These represent two stages
of user engagement that are closely related—acceptance and adoption form the
foundation for continuance, while continuance represents an extension of accep-
tance and adoption.

Based on this conceptualization, we identified search keywords including “digi-
tal library” or “electronic library” combined with “intention of using,” “adop-
tion,” “acceptance,” “usage,” “continuance usage,” or “post-adoption.” Chinese
keywords were searched in CNKI, Wanfang, and VIP databases, while English
keywords were searched in Web of Science, ACM Digital Library, ScienceDirect,
and Springer. Backward citation searching was also conducted to ensure com-
prehensiveness. Recognizing that digital libraries comprise systems, resources,
and services, and that some studies focus on only one component, we added
terms such as “system,” “resource,” and “service” to ensure thorough coverage.
The search was conducted on July 20, 2018, yielding 48 papers after excluding
irrelevant or low-quality works—36 in English and 12 in Chinese, with 44 empir-
ical studies and 4 theoretical studies. Since empirical research dominates this
field, we selected the 44 empirical studies as our review focus.

2.2 Research Overview

The earliest research on digital library usage intention appeared in 2002, when
W. Hong et al. employed the Technology Acceptance Model to examine the
effects of individual differences and system characteristics on digital library
adoption [3]. The first domestic study emerged in 2008, when Chen Yijin et
al. used TAM to explore graduate students’ satisfaction and influencing factors
in database resource utilization. Early research typically focused on users’ initial
adoption intention or pre-adoption behaviors toward digital libraries as a whole.
As digital library theory and applications matured, research questions became
more focused, with post-2008 studies examining usage intention toward spe-
cific digital library components (e.g., electronic databases, information systems,
information services) from different perspectives. Domestic research emerged
primarily after 2011, rarely employing TAM alone but instead adopting inte-
grated models based on multiple theories, similar to contemporary international
approaches, thereby enhancing explanatory power.
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Empirical research constitutes the primary methodology in this field, following
a relatively standardized process: selecting a specific digital library, proposing
research hypotheses from a particular theoretical perspective, constructing an
empirical model of influencing factors, collecting data through questionnaires
or interviews, and employing quantitative analysis (e.g., structural equation
modeling, regression analysis) to validate the model and identify determinants
of digital library usage intention.

Regarding research settings, most international studies select digital libraries
in developing country universities, while domestic research focuses on Chinese
university digital libraries. This is primarily because developing countries lag
in digital library construction and usage, and users’ information literacy and
capabilities require improvement—understanding usage intention and its influ-
encing factors can enhance construction and service levels, thereby improving
user satisfaction and efficiency. In terms of sampling, both domestic and inter-
national studies primarily target university students (undergraduates, masters,
and doctoral students) and researchers, though sample sizes vary considerably,
ranging from fewer than 100 to as many as 1,500 participants, with most studies
selecting 100-500 respondents. Data collection employs questionnaires with pre-
defined scales and indicators for relevant concepts, with each concept measured
by 1-5 items, collecting users’ ratings on various variable indicators.

3 Theories of User Usage Intention

Before 2010, international research on digital library usage intention typically
employed single theories, with the Technology Acceptance Model (TAM) and its
extensions being most representative. After 2011, new theoretical models were
applied, with integrated approaches gradually emerging. Researchers combined
elements from the Theory of Reasoned Action (TRA), Theory of Planned Behav-
ior (TPB), DeLone & McLean IS Success Model (D&M), Expectation Confir-
mation Theory (ECM), and others with TAM and D&M to form new integrated
models explaining digital library usage intention. Continuously improving infor-
mation system acceptance theories and models have provided robust theoretical
support for digital library usage intention research. Studies on digital library
continuance emerged around 2011, with post-adoption and continuance behav-
iors becoming new research directions. In terms of temporal distribution, 24
papers were published in the last five years, including 9 Chinese papers, indi-
cating that digital library usage intention remains a worthwhile research topic
gradually attracting domestic scholars’ attention.

TAM is one of the most widely applied models in information systems research,
employing a “belief-attitude-intention-behavior” causal chain to explain and pre-
dict user acceptance of information technology and systems. Perceived useful-
ness and perceived ease of use are the two primary determinants of usage in-
tention and behavior [5]. Research improving and refining TAM has focused
on explaining perceived usefulness and perceived ease of use. Determinants
of perceived usefulness include social influence processes (social norms, image,
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voluntariness, experience) and cognitive instrumental processes (job relevance,
output quality, result demonstrability, perceived ease of use) [6]. Determinants
of perceived ease of use include computer self-efficacy, computer anxiety, com-
puter playfulness, perceived external control or facilitating conditions, perceived
enjoyment, and objective usability [7].

The D&M model is another commonly employed framework for digital library
usage intention research, examining how system quality and information qual-
ity affect user satisfaction with information systems. It defines system quality,
information quality, service quality, usage intention, user satisfaction, and net
benefits as six key factors for information systems success [8-9]. Additionally,
the Unified Theory of Acceptance and Use of Technology (UTAUT) is a widely
applied integrative model that synthesizes eight major theories—including the
Technology-Task Fit Model, Innovation Diffusion Theory, TRA, TPB, Motiva-
tional Model, and others—into four core determinants (performance expectancy,
effort expectancy, social influence, and facilitating conditions) and four moder-
ating variables (gender, age, experience, and voluntariness) [10]. UTAUT com-
bines the strengths of various models, avoiding confusion from multiple model
selections.

Digital library usage intention research typically employs TAM as the founda-
tional theory, assuming perceived usefulness and perceived ease of use as decisive
factors affecting usage, and exploring external factors influencing these percep-
tions to construct digital library acceptance and adoption models. External fac-
tors typically derive from theories such as information quality, system quality,
and service quality from the D&M model, or subjective norms, experience, and
computer self-efficacy from TAM2 and TAM3. To enhance explanatory power,
some studies also explore moderating variables’ effects on perceived usefulness
and perceived ease of use within the UTAUT framework. Overall, existing re-
search employs relatively single theoretical models, merely adding or deleting
variables for different research objects, with few studies extending, deepening,
or integrating models to develop frameworks fully applicable to digital library
usage intention.

4 Analysis of Influencing Factors on Usage Intention

Digital libraries serve as important pathways for users to access literature and
knowledge. Identifying and summarizing factors influencing usage intention is
crucial for improving user understanding, enhancing usage efficiency, and pro-
moting digital library development. International research identifies individual,
system, contextual, and cognitive factors as influences on digital library usage
intention, while domestic research focuses more on system and cognitive factors.
Individual and contextual factors have achieved relatively consistent validation
and conclusions regarding their effects on usage intention, while certain vari-
ables within system and cognitive factors remain contested and warrant future
attention.

chinarxiv.org/items/chinaxiv-202307.00581 Machine Translation


https://chinarxiv.org/items/chinaxiv-202307.00581

ChinaRxiv [$X]

4.1 Individual Factors

Users’ cognition of digital libraries is significantly influenced by personal char-
acteristics, specifically demographic attributes (age, gender, education, nation-
ality, etc.) and capability characteristics (domain knowledge, usage experience,
English proficiency, search skills, etc.), as shown in Table .

Individual capability characteristics such as domain knowledge and search
skills positively affect both perceived usefulness and perceived ease of use,
while usage experience only positively influences perceived ease of use. In
non-English-speaking developing countries where English-language resources
comprise a large proportion of digital libraries, English proficiency also affects
perceived ease of use. However, J. Miller et al. found that among user samples
with generally high English proficiency, language was not a major barrier,
confirming no significant effect of English proficiency on perceived ease of use
[15].

Individual demographic characteristics typically serve as moderating variables in
digital library usage intention research, with moderating effects showing clear
differences. R. O. Orji employed the UTAUT model to examine gender and
nationality’s moderating effects, finding that social norms, infrastructure, and
perceived ease of use had greater impact on international students’ usage in-
tention, particularly among male international students [16]. A. L. A. Rahman
et al. demonstrated that gender and age did not significantly moderate the
relationship between perceived usefulness, perceived ease of use, and usage in-
tention, though individual experience could strengthen perceived usefulness’s
effect on usage intention [17]. Conversely, A. M. Sulieiman found that younger
users focused more on digital library usefulness while older users emphasized
ease of use [18], confirming age’s moderating role. Li He et al. discovered that
TAM explained usage intention better for undergraduates than for graduate stu-
dents and faculty, indirectly confirming education’s moderating effect on usage
intention intensity [19].

4.2 System Factors

Digital libraries consist of software and hardware systems whose functionality,
quality, interface, and service factors directly affect users’ perceptions of useful-
ness and ease of use. System factors are considered from three aspects: user
interface, system performance, and service quality, including terminology, navi-
gation, interface design, accessibility, visibility, and help functions, as shown in
Table .

Most studies incorporate system factors into digital library usage intention re-
search, further demonstrating that system factors are the most important in-
fluences on perceived usefulness and perceived ease of use. However, different
studies show variations in how and how strongly these factors affect outcomes,
without reaching unified consensus. Well-established findings include: Regard-
ing user interface, terminology, navigation, and interface design positively affect
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perceived ease of use but have minimal impact on perceived usefulness. Regard-
ing system performance, accessibility positively affects both perceived usefulness
and perceived ease of use, while visibility primarily affects perceived usefulness.
Regarding usage help, assistance positively influences both perceived usefulness
and perceived ease of use, with library-provided help and service facilities di-
rectly affecting usage intention [18]. Additionally, J. H. Heinrichs et al. found
that functional and service diversity in digital libraries positively affected per-
ceived usefulness and satisfaction but had no significant effect on perceived ease
of use or usage intention [29]. Y. M. Cheng introduced “confirmation” from the
expectation-confirmation model as a dependent variable, confirming that inter-
face design, accessibility, and technical support positively affected confirmation,
while navigation had no significant effect [24].

Some studies based on the system success model explore how quality factors
(information quality, system quality, service quality) affect perceived usefulness
and usage intention, but have not reached unified conclusions. Yan An et al. con-
firmed that information quality significantly and positively affected perceived
usefulness while system quality had no significant effect [30]. Meng Meng et
al. found that both information quality and system quality significantly and
positively affected perceived usefulness, while service quality significantly and
positively affected perceived ease of use [31]. In studies of quality’s direct effect
on usage intention, I. Samadi and Ma Zhuo et al. confirmed that information
quality, system quality, and service quality all positively affected usage inten-
tion [32-33]. However, S. Joo and Guan Fang et al. only found information
quality to have a significant positive effect [28,34]. J. Soohyung confirmed that
information quality positively affected continuance intention through satisfac-
tion [35]. Chao Yanan et al. found that information quality and system quality
significantly and positively affected users’ intention to use digital library knowl-
edge linking [36]. X. Zha et al. further confirmed that service quality had the
greatest impact on usage intention [37], while A. L. A. Rahman et al. found
information quality had no significant effect on usage intention [17].

4.3 Contextual Factors

Users’ digital library usage is influenced by surrounding environments and task
characteristics, making context an important influence on usage intention. How-
ever, current research pays limited attention to contextual factors, addressing
only social norms and relevance, as shown in Table .

Social norms reflect the attitudes and opinions of people around users toward
digital libraries. Although appearing in only a few studies, they reveal that
users’ conformity psychology causes social norms to positively affect perceived
usefulness and usage intention. Most studies treat relevance as task-technology
fit, categorizing it as a system characteristic. However, relevance is closely
related to user goals, task characteristics, and context, so this paper classifies
it as a contextual factor. Relevance is also an important factor affecting users’
perceived usefulness and perceived ease of use regarding digital libraries.
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4.4 Cognitive Factors

Cognitive factors reflect users’ cognition and attitudes toward digital libraries,
directly affecting ultimate usage intention and behavior. These include per-
ceived usefulness, perceived ease of use, self-efficacy, subjective norms, satisfac-
tion, and attitude, as shown in Table .

Perceived ease of use significantly and positively affects perceived usefulness and
usage intention, while perceived usefulness significantly and positively affects
usage intention—findings that align completely with the TAM model. User
cognition also introduces new variables such as self-efficacy, subjective norms,
attitude, and satisfaction to reflect users’ perceptions and evaluations of their
own capabilities or the digital library itself. These variables all significantly
and positively affect perceived usefulness and usage intention. Additionally,
satisfaction’s effect on usage intention appears in continuance research, with
Y. M. Cheng and J. Soohyung confirming that expectation confirmation level
also significantly and positively affects continuance intention [24,35], while Yan
An et al. found that expectation confirmation indirectly affected continuance
intention through satisfaction as a mediator [30]. These studies demonstrate
that when users’ actual utility meets expectations and they feel satisfied with
the system, information resources, and services, continuance usage is promoted.

Beyond the cognitive factors listed above, J. Miller et al. introduced trust to
measure users’ perceptions of digital library security, finding that trust signifi-
cantly and positively affected usage intention [15]. However, because domestic
users are less sensitive to information security and privacy issues, trust has no
significant effect on Chinese users’ usage intention [42]. Li Wu et al. introduced
perceived value as a mediating variable to explain users’ intention to use read-
ing clients in digital libraries, confirming that perceived enjoyment had greater
impact on usage intention than perceived usefulness, indicating that users em-
ploy e-book clients primarily for leisure and entertainment [39]. Additionally,
certain user cognitions may negatively affect usage intention, such as O. Nov et
al’s confirmation that computer anxiety and resistance to change significantly
and negatively affected perceived ease of use and usage intention [23,25].

5 Summary and Research Outlook

Users’ digital library usage process involves four stages: pre-adoption, adoption
decision, adoption behavior, and post-adoption. In the pre-adoption stage, in-
dividual, system, and contextual factors generate initial cognition about digital
libraries, including perceptions of usefulness, ease of use, expectations, and self-
efficacy. During adoption decision-making, users form usage intentions through
cognition, deciding to accept and use digital libraries only when they feel ca-
pable and expect performance improvements. During adoption, users deepen
their understanding and generate actual utility, comparing it with expected
performance to determine whether expectations are met. In the post-adoption
stage, if actual effects meet expectations and users feel satisfied, they will choose
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continued adoption.

The above describes the general process of digital library usage intention and
behavior. However, certain processes and influencing factors remain contested
and require further verification and improvement to develop a domain-specific
theoretical model of digital library usage intention. Future research should pay
greater attention to the dynamic patterns of user behavior and attitudes in
digital library environments and consider improvements from three aspects: re-
search models, research perspectives, and research methods to enrich theoretical
research on digital library user behavior.

5.1 Extending Theoretical Models

Based on in-depth investigation of users and digital libraries, researchers should
engage in deep reflection, drawing on existing theoretical achievements to iden-
tify and confirm new influencing factors and variables in digital library contexts.
These should be repeatedly verified through scientific and rigorous methods to
systematically expand, deepen, and integrate existing theories. On one hand,
when searching for new variables, researchers should attempt to explain phenom-
ena through different theories, which aids in conceptualization and theorization
and effectively enhances variable validity. Theories themselves are also impor-
tant sources of new variables, as different theories explain user behavior from
different perspectives. Integrating core elements from different theories into ex-
isting models can improve explanatory power across application scenarios. On
the other hand, researchers should focus on interaction relationships and influ-
ence mechanisms among variables in models. After introducing new variables,
models become more structurally complex with more directional relationships.
Researchers can consider introducing mediating variables to deeply reveal un-
derlying reasons and mechanisms of independent variables’ effects on dependent
variables, or introducing moderating variables to delimit boundaries of relation-
ships between independent and dependent variables, thereby achieving model
expansion and optimization and ensuring research rigor and contextual adapt-
ability.

5.2 Exploring New Research Perspectives

Users’ initial acceptance and adoption are important first steps for digital library
success, but continued use represents the ultimate key to success. Users’ post-
adoption continuance intention and behavior have become new research per-
spectives. Recent research has begun focusing on digital library continuance is-
sues, introducing satisfaction and expectation confirmation—concepts based on
users’ subjective feelings—into explanations of behavioral intention causes, fol-
lowing an “expectation-confirmation-satisfaction-intention” causal process that
considers satisfaction decisive for continuance [46]. However, in actual digital
library usage, changes in user cognition, usage experience, and external envi-
ronments may alter user attitudes and behaviors. Therefore, greater attention
should be paid to the complex dynamic relationship between initial adoption
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and continuance, examining and comparing users’ psychological changes and
decision-making mechanisms across different usage stages to identify different
factors affecting initial adoption versus continuance intention, or different pat-
terns of the same factors across stages, thereby better explaining and predicting
the dynamic changes in user attitudes and behaviors.

Most digital library users come from organizations such as research institu-
tions or universities. Differences between organizational and individual adop-
tion timelines create distinctions between digital libraries’ diffusion processes
within organizations and individuals’ active adoption processes. Therefore,
intra-organizational level individuals’ psychology and behavioral motivations
toward digital libraries represent another research perspective. Unlike TAM’s
“belief-attitude-intention-behavior” active causal chain, organizational-level in-
formation technology adoption typically borrows from Innovation Diffusion The-
ory (IDT) [47] and the Technology-Organization-Environment (TOE) model
[48]. For example, A. I. Musa attempted to use IDT to theoretically explain
low usage rates of digital library services [49], though conclusions await fur-
ther empirical verification. Digital library usage and diffusion in organiza-
tions emerges from individual-level acceptance behaviors, with “micro-diffusion”
through cooperation and communication among individuals in research teams
leading to “macro-diffusion” at the organizational level. Exploring interrelation-
ships among organizational elements—individuals and digital libraries, organi-
zations and digital libraries, individuals and organizations, organizations and
environments—and combining this with digital libraries’ diffusion processes in
organizations can reveal different organizational elements’ influence strengths
and mechanisms on usage intention at different stages.

5.3 Adopting Diverse Research Methods

Under new research perspectives, single questionnaire surveys cannot capture
the dynamic processes and full picture of research objects, making it difficult
to support comprehensive and systematic analysis of digital library acceptance
processes and influencing factors. Researchers should consider multiple meth-
ods including interviews, grounded theory, field experiments, case studies, and
virtual simulations to comprehensively track users’ sensory, cognitive, and emo-
tional experiences during digital library usage. Research should not be limited
to a single method but should combine qualitative and quantitative approaches
as much as possible, using multiple methods to jointly explain phenomena and
achieve cross-validation among methods, thereby improving the generalizability
and scientific rigor of research conclusions.
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