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Abstract
Purpose – Digital libraries are not only an assortment of information assets yet have turned into a digital
community for correspondence, searching and electronic learning. Also, economically the investment in terms
of money, time, energy and manpower associated with the development of effective digital library (DL)
systems demands high utilization of these resources. This study aims to explore the factors that affect the
utilization of digital libraries and may lead to users’ satisfaction and finally high exposure to information
systems like digital libraries. However, these factors may work differently in different cultures. Considering
this fact, DeLone andMcLean’s IS success model (ISSM) is tested and expanded in a local academic context.

Design/methodology/approach – Following the quantitative research design, a total of 355 responses
were collected through a questionnaire-based survey. Research scholars of the University of Punjab, Lahore,
Pakistan were the reviewed population of this study. A two-stage stratified random sampling method was
used to choose the sample. Structural equation modelling is used to find out the nature and extent of the
relationship among studied variables.

Findings – The findings confirm that service quality is the strong predictor of DL system use, whereas
overall users’ satisfaction mediates the relationship between the predictors (content and service quality) and
the outcome variable (use).

Originality/value – This work done is the first main endeavour to use the “Information System Success”
theories to intervene and mediate the effect of content, IQ, system quality and service quality on the use of DL
in the local context.
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Introduction
Libraries in general are viewed as significant social organizations that assist people with
different information sources. American researchers presented the idea of advanced digital
libraries during the mid-1990s. A digital library (DL) is an advanced-level library
administration that uses information technology (IT) (Li et al., 2019). Alongside the quick
advancement in IT, DLs are as of now not simply an assortment of information assets but
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have turned into a digital community for correspondence, user searching and electronic
learning. Therefore, numerous training centres have developed their DLs to upgrade both
research and learning (Malapela and De Jager, 2018).

Due to drastic changes in the information industry and DLs accordingly, the information
needs and behaviours of users have changed. The emphasis is on easy admittance and
access to the information resources, moreover an assumption for association with the
information providers (Xu and Du, 2018). Inability to deal with these said necessities and
practices will direct DLs to an abuse of resources (Carlock and Perry, 2008).

Simultaneously, these days, DLs as information providers face savage and solid
competition (Ross and Sennyey, 2008) and need a closer focus on quality evaluation (Heradio
et al., 2012). According to Kiran and Diljit (2011), users might be inclined towards Web
search tools including search engines on DLs to access online information to fulfil their
required information.

Hence, at this point, DLs do not want to be a digital information centre for their stakeholders
and so their loyalty to DLs will significantly drop. Thus, at this stage, DLs must begin
agonizing over user loyalty (Keshvari et al., 2015). User loyalty is influenced by user
satisfaction (US) directly or in indirect ways (Townley and Boberg, 1997). Generally speaking,
the satisfaction that users acquire the subsequent use of DLs is deliberated as an indicator of
users’ intent to use the DL services again (Xu and Du, 2018). Hence, users who are satisfied with
the DL services can, accordingly, convey viral impacts if they endorse the use of DLs to their
family, friends and associates (Reichheld, 2003). Additionally, by and large, US with university
DLwill immensely affect users’ engagement with DLs (Priporas et al., 2019).

Study context
The Higher Education Commission in Pakistan developed the National DL (HEC-NDL) system in
Pakistan in the year 2004 (Said, 2006), which is clearly used for research motives. The HEC-NDL
project has admitted over 75,000 digital contents. These contents include full-text digital
databases, e-books, e-journals and other digital configurations that are accessed by stakeholders
from public/private and non-profit organizations including both research and development entities
all around Pakistan. The HEC-NDL program provides access to a huge quantity of scholarly
digital content to research scholars from the different recognized data suppliers; for example,
Cambridge University Press, Emerald, JStor, McGraw-Hill DL, ScienceDirect, SpringerLink,
Taylor and Francis E-Journals (InformaWorld), Wiley Interscience and many others. It also offers
45,000 e-books through various sources, such as Ebrary, McGraw-Hill Collections and Springer
E-books [Higher Education Commission-National Digital Library (HEC-NDL), 2021].

Statistics show a huge expansion in the quantity of complete downloaded digital content
from the preceding years (Said, 2006) that has had a determined scholastic effect across the
country. Subsequently, an assessment of the use of the HEC-NDL information system (IS) is
important to justify the financing. The use may be the most robust and the most significant
indicator to measure success in any DL IS. Accordingly, the HEC-NDL offers suitable study
settings to compute the actual use andmediation effects of users’ satisfaction.

Past studies have used technology adoption theories including the IS success model (ISSM) to
examine the impact of certain particular factors on US and loyalty to DLs (Chang, 2013).
Nonetheless, inadequate research work has been executed to study DL IS’ use by applying
various IS success models and their mediation effects. No examination could be found measuring
the impact of the reformulated DeLone and McLean ISS theory with the additional construct of
“content” in the DL environmentwhich is considered core for anyDL (Carter, 2002).

Locally, a reasonable size of research-based literature on DLs (Iqbal and Warraich, 2012)
and databases (Iqbal and Ullah, 2016) are available but the focus is on US and not on the
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factors affecting the use of DL IS. Although, in the Pakistani context, recently IS related to
land records (Malik et al., 2016), enterprise resource planning (ERP) in higher education
institutions (Khand and Kalhoro, 2020) and media organizations (Ashraf and Baig, 2021) are
studied considering the DeLone and McLean model of ISS which was verified in all
mentioned studies, however, no study has been conducted so far to understand the HEC-
NDL success predictors from a theoretical lens of the ISSM, even though the ISSM has been
applied to study DL use in other parts of the world (Table 2). Recently, a meta-analysis of
studies based on the DeLone and McLean ISSM confirmed that the relationships between
variables brought different outcomes in different countries with different cultural backgrounds
which highlights the need to apply this model in various contexts (Ibrahim et al., 2021). Hence,
the current investigation with an additional construct (content), is an effort to expand the ISS
theory that may help to identify the influencing factors of DL’s success in the Pakistani context.
For this purpose, use is apportioned as a dependent variable and overall US is playing the part
as a mediator in the current study. Thus, a significant goal of the current investigation is to
uncover the different factors that impact the disinclination/inclination to use a DL in Pakistan.
It also validates and expands the DeLone and McLean’s (2003) ISS model concerning the DL
systems in Pakistan.

Theoretical framework
The IS department assists the end-user, and service quality aims to capture this notion. This
is done by those who want to establish their systems through provisioning services to
different entities. Hence, the IS department plays a part both as an information provider and
as a service provider (Rosemann and Vessey, 2004). IS are assessed to identify the factors
that positively impact the system’s success.

In this regard, different theories are available, particularly DeLone and McLean’s IS success
model (ISSM), which was developed in 1992 to measure organizational IS success. It comprises
six constructs including information quality (IQ), system quality (SQ), US, individual impact
(II), organizational impact (OI) and use (U). In 2002, DeLone and McLean composed a survey
paper. This work was considered based on ten years of updates and assessments of their
original ISSM. They added another construct called service quality (ser. q) in the new IS success
model to fulfil the need for measuring support in IS implementation success. Furthermore, they
added the dimension called use rather than intention to use (IU) to evaluate the users’ attitudes.
Finally, they combined the constructs of II and OI as another construct by the name of net
benefits (NB). As a result, the final ISSM consists of the constructs IQ, SQ, ser. q, U, US and NB.
The constructs of this model that has been used in the current study are explained in Table 1.

The study published in 1992 is cited 15,483 times (as cited by Google Scholar, as of 3
January 2022). DeLone and McLean’s ISSM has been used generally to assess technology

Table 1.
Description of

DeLone & McLean’s
ISSM constructs used
in the current study

Sr. # Constructs Construct description

1 Information
quality

This is the quality of a particular system that a system can
store, deliver or produce

2 System quality Usability features of the system
3 Service quality A user’s subjective assessment that the service they are getting

from the portal is the service they expect
5 Use This construct determines the utilization of IS through its users
6 User

satisfaction
This construct determines the user’s level of overall satisfaction
with a particular system
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adoption in various study contexts. These include various settings, such as electronic
government (Abdulkareem and Ramli, 2021; At-tamimi and Siregar, 2021), online learning
systems (Çelik and Ayaz, 2021; Nuryanti et al., 2022), English as a foreign language course
(Hsu, 2021), campus portals (Masrek, 2007) and the banking sector (Purwati et al., 2021).

This model has been successfully used in the academic context as well. Reviewed
literature has shown numerous studies from various countries about the use of ISSM to
evaluate the ISS of digital libraries (DLs) or e-libraries (Table 2).

The current study is based upon DeLone and McLean’s ISSM and has been executed to
check the way in which three distinctive quality dimensions (IQ, SQ and service quality)
with the incorporation of another dimension content can impact the user’s satisfaction to
result in the impact on the use of DLs.

Hypotheses development and components of the proposed research model
System quality
SQ is a measure to calculate the user-friendliness of the system (Bharati and Berg, 2003; Doll
and Torkzadeh, 1988). Normally, SQ is evaluated on behalf of the dimensions including
flexibility, functionality, data importance, ease of use, reliability integration and quality
(DeLone and McLean, 2003). Generally, researchers use ease of use to address SQ to build an
SQ foundation, so, additionally, another facet that contributes to measuring the SQ is also
ease of use (Doll and Torkzadeh, 1988; Shin, 2003). A user’s IU a particular system can
escalate depending on characteristics of the user interface, such as screen design,
terminology and navigation (Ramayah, 2006). As Cheng (2014) has indicated users are
conscious of the SQ and researchers rely on that specific SQ and compatibility to prompt US
(Lwoga, 2013; Rana et al., 2015). Hence, it is expected that SQ leads to US and behavioural
usage intentions (Chen, 2015). There were similar positive results determined in previous
studies by Rana et al. (2015) and Lwoga (2013). Consequently, it has been assumed that SQ
will impact an individual’s satisfaction and ultimately the IU the DL system as follows:

H1 SQ has a significant positive effect on overall users’ satisfaction with the DL IS.

H2 SQ has a significant positive effect on the use of DL IS.

Information quality
IQ alludes to the system’s output value that may be perceived by the system’s respective
users (Negash et al., 2003). On average, IQ is measured concerning consistency,
completeness, accuracy, relevance and timeliness. Likewise, IQ has been demonstrated to be

Table 2.
Implementation of
DeLone and
McLean’s ISSM in an
educational set-up

Authors/Year Country Sample size Type of educational information system

Gao (2020) China 232 Digital library
Alzahrani et al. (2019) Malaysia 978 Digital library
Aldholay et al. (2018) Yemeni 448 Digital library
Chen et al. (2016) Taiwan 264 Digital library
Shaltoni et al. (2015) Jordan 374 Online portal
Chen and Chengalur Smith (2015) USA 376 Online Web portal
Samadi et al. (2014) Iran 425 Digital library and virtual communities
Cheng (2014) Taiwan 378 E-learning
Lwoga (2013) Tanzania 408 Digital library
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a noticeable success factor to examine the overall ISS, especially with regards to Web-based
online systems (Schaupp et al., 2006). Literature on IS success determines that IQ has effects
on information satisfaction (DeLone and McLean, 2004; Park and Kim, 2008). According to a
couple of research studies, IQ is determined as a comprehensive entity of US, not as a
different component (Bailey and Pearson, 1983) or the satisfaction of the users is related to
the information (Iivari, 1987). To outline the connection between IQ and US or behavioural
IU various researchers, such as Shaltoni et al. (2015) and Lwoga (2013), determined that IQ
significantly affects the US and a user’s IU the Web-based online learning systems.
Therefore, the researchers propose that US and behaviour to use the DL IS both are affected
by IQ:

H3 IQ has a significant positive effect on overall users’ satisfaction with the DL IS.

H4 IQ has a significant positive effect on the use of the DL IS.

Service quality
Service quality is related to the user’s emotional evaluation and subjective assessment of the
service expectations (Ahn et al., 2004). It very well may be successfully evaluated in terms of
reliability, follow-up service, empathy, confidence, competence and responsiveness. DeLone
and McLean (2002) added the service quality to measure the IS success; thus, a lot of
consideration has been given to the updated ISSM (Stylianou and Kumar, 2000). Masrek
(2007) found that using correlation analysis shows strong relationships exist between
service quality and US. Comparable evidence was determined in studies by Lwoga (2013)
and Shaltoni et al. (2015). Studies have also tracked down the significant connection with the
system use, therefore the following hypotheses are proposed:

H5 Service quality has a significant positive effect on the overall users’ satisfaction with
the DL IS.

H6 Service quality has a significant positive effect on the use of DL IS.

Content
From a research perspective, digital libraries are content collected and organized entities on the
behalf of user communities (Borgman, 2000). Content defines the intellectual content of the
document which means that content characterizes the scholarly substance of the document or,
in other words, what the document is all about. In a DL, content may be diverse and
heterogeneous in nature and other aspects. Typical DL collections are these information
contents that might be commercially acquired content as well as locally created/published
resources. Thus, content is an important element of a DL (Carter, 2002). Therefore, it was
assumed that:

H7 Content positively affects the overall users’ satisfaction with the DL IS.

H8: Content positively affects the use of DL IS.

Overall user satisfaction
US is viewed as one of the significant aspects to measure the IS’s success. As indicated by DeLone
andMcLean (1992) US and system use (U) are associated. Awidely implementedUSmeasurement
tool named end-user computing satisfaction (EUCS) was created by Doll and Torkzadeh (1988).
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Another comprehensive US model for small business users was established by Palvia (1996)
through the implementation of IT. He counted the IQ, service quality, security and hardware
adequacy as antecedents of a user’s satisfaction. DeLone and McLean (1992) recommended a
comprehensive order of six significant IS success dimensions. Among these six dimensions, the
US was the most broadly used particular success dimension. Seddon and Kiew (1994) definedUS
as “pleasant or unpleasant user feelings’ related to the benefits which [an] individual likes to
accomplish on account of collaborating with a specific information system”. On a comparative
note,USwas defined by Doll and Torkzadeh (1988) as to how users feel concerning using specific
computer applications. These feelings are firmly connected to how accommodating the system
was intended to address user’s needs and requirements (Seddon and Kiew, 1994). Chen and
Chengalur Smith (2015) found that in educational settings when using an objective, the system
brings about a great user experience and, hence, the user feels satisfied. Thus, the user is urged to
reuse the system. In previous studies, a comparative relationship was found by Cheng (2014),
Ismail et al. (2012) and Lwoga (2013). Finally, overall satisfaction comes from content, SQ, IQ and
service quality is likely to increase the use of the DL IS. However, the constructed hypothesis is as
follows:

H9: The overall US positively influences the use of a DL.

The graphical representation of the proposed model is available in Figure 1.

Research design and methodology
This explanatory research has used the quantitative approach to test the developed
hypotheses. The IS success including DLmainly depends upon the continuous use by the users
(Rezvani et al., 2017). Therefore, all the research students (MPhil and PhD) in the academic year
of 2018 from the University of Punjab comprise the research population. The University of
Punjab is ranked overall second among the top ten universities in the country (HEC, 2016), and
it is one of the oldest universities in Pakistan (established in 1982). Therefore, it was decided to
study the University of the Punjab research scholars HEC-NDL usage patterns through the lens
of ISSM. These research scholars were the users of HEC-NDL. It was assumed that all the
students were good users of the DL since they are research scholars. A two-stage stratified
random sampling technique was used. There were 13 faculties at the University of the Punjab,

Figure 1.
Modified IS success
model
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Lahore, Pakistan. At the first stage, four strata including the faculty of Behavioral and Social
Sciences, Arts and Humanities, Life Sciences, Economics and Management Sciences
departments were selected purposively as these faculties were assumed to represent almost all
major disciplines. In the second stage, respondents were selected on a random basis. In total,
230 PhD and 865 MPhil students were enrolled in the institutes/departments/colleges of the
selected faculties. The sample size was calculated by using Yamane’s (1967, p. 99) formula
separately for PhD and MPhil students. As a result, the PhD sample size was 146 and the
MPhil-based sample size was 274. This sample was chosen randomly proportionally based on
faculty strength and then based on each department’s strengths. Finally, a random table was
used to select the respondents from each department. The total sample size was 420, whereas
the total useable responses were 355 and the response rate was 85%.

The measurement scale (Appendix) was developed based on DeLone and McLean’s
(2003), Joshi’s (1990) and Doll and Torkzadeh’s (1988). Only researchers were well aware of
the category of each factor of the scale and their arrangement. Each item was rated on the
scale of five-point Likert type scale, one to five, respectively, correspond to the “strongly
disagree” to “strongly agree”. The instrument was pilot tested before final data collection
based on 50 responses. The Cronbach’s alpha (CA) values remained between 0.7 and 0.8 for
all the constructs separately (Table 3).

Data collection procedure
Data were collected when the COVID-19 lockdown was over. Permission letters were taken
from the concerned bodies to smoothly execute the procedure. The researchers personally
visited the units (departments/institutes/centres/schools) of the selected faculties. With the
prior permission of concerned authorities, the respondents who were not available on
campus were approached through e-mail. There were 355 usable questionnaires and the
response rate was 85%.

Collected data were analysed with the help of ADANCO (2.1.0). Partial least squares
(PLS) and structural equation modelling (SEM) were used to validate the proposed model.

Results
Model measurement
The study was based on reflective constructs; therefore, ADANCOModel A was applied for
the analysis. To measure the reliability of reflective constructs with various indicators, the
ADANCO 2.0.1 suggests three reliability coefficients; that is, CA (Cronbach, 1951), Dijkstra–
Henseler’s rho (PA) (Dijkstra and Henseler, 2015) and composite reliability (CR) (Werts et al.,
1978), whereas values> 0.7 are acceptable for CR and CA (Chin, 2010; Hair et al., 2017).
However, rho A coefficient values> 0.6 are within an acceptable range (Dijkstra and
Henseler, 2015; Schuberth et al., 2018). Data presented in Table 4 confirm that CA, CA and
rho A are higher than 0.7; therefore, the data was further analysed for PLS and SEM.

Table 3.
Reliability

Factors Items a

Information quality 5 0.75
System quality 5 0.75
Service quality 3 0.81
Content 4 0.74
Overall user satisfaction 3 0.73
System usage 4 0.74
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Convergent validity
The psychometric quality of the scale was assessed through convergent validity measures.
The average variance extracted (AVE) greater than 0.5 is acceptable. The data in Table 5
confirms that all the constructs measured were measuring the same phenomena, as AVE
values were above the threshold value (i.e. > 0.05). Factor loadings for all the constructs
remained satisfactory (i.e. > 0.7); however, two statements, one for IQ (statement H3) and
the other related to use (statement H4) were dropped due to having values lower than the
threshold (i.e.� 0.7).

Table 4.
Reliability measures

Constructs Dijkstra–Henseler’s rho (rA) Jöreskog’s rho (r c) Cronbach’s alpha (a)

Content 0.90 0.91 0.87
Information quality 0.85 0.89 0.84
System quality 0.90 0.91 0.87
Service quality 0.82 0.89 0.82
System usage 0.77 0.87 0.77
User satisfaction 0.82 0.88 0.82

Table 5.
Convergent validity

Indicator Loadings AVE

Content 0.72
Con1 0.82
Con2 0.84
Con3 0.87
Con4 0.86
Information quality 0.61
IQ1 0.74
IQ2 0.77
IQ3 0.76
IQ4 0.78
IQ5 0.84
System quality 0.71
SQ1 0.85
SQ2 0.88
SQ4 0.83
SQ5 0.80
Service quality 0.73
SerQ1 0.87
SerQ2 0.85
SerQ3 0.85
Use 0.68
UIU1 0.84
UIU2 0.80
UIU3 0.84
Users’ satisfaction 0.65
OUS1 0.81
OUS2 0.81
OUS3 0.81
OUS4 0.79
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Discriminant validity
HTMT 0.85 is considered a reliable measure to ensure that all the constructs are statistically
different from each other. Data presented in Table 6 confirm that all values were below the
threshold value of 0.85 confirming the convergent validity of the scale.

Hypotheses testing
The results presented in Table 7 confirm that five out of the nine hypotheses were accepted
at p# 0.01. A detailed overview of the results revealed that although content (b = 0.07, t =
0.15, p = 0.15) and SQ (b =�0.01, t =�0.28, p = 0.78) have no significant impact on the use
of IS, however, IQ (b = 0.17, t = 3.16, p = 0.00) and service quality (b = 0.14, t = 2.79, p =
0.01) significantly enhance the use of IS.

On the other side, content (b = 0.31, t = 5.78, p = 0.00) and service quality (b = 0.15, t =
2.59, p = 0.01) have a significant positive impact on the overall US and overall US enhances
the use of IS (b = 0.53, t = 11.44, p = 0.00). Thus, it mediates the relationship between
content, service quality and use of IS. Whereas SQ (b = �0.05, t = �0.73, p = 0.47) and IQ
(b = 0.10, t= �1.61, p = 0.11) have no direct impact on overall US. The graphical
presentation of the relationships among the variables is presented in Figure 2.

Discussion
The study offered interesting results, as five out of the nine hypotheses are upheld. At first,
IQ and service quality profoundly improve the use of digital library information systems
(DLIS). Also, DL content and service quality decidedly affect the overall US (OUS), and OUS,

Table 6.
Discriminant validity

Construct Content
Information
quality

System
quality

Service
quality

System
usage

Overall user
satisfaction

Content
Information quality 0.11
System quality 0.18 0.32
Service quality 0.28 0.14 0.06
System usage 0.33 0.12 0.04 0.33
Overall user
satisfaction

0.36 0.13 0.03 0.27 0.71

Table 7.
Summary

Effect
Original
coefficient t-value

p-value
(two-sided) Remarks

Content! System usage 0.07 1.46 0.15 Not supported
Content! Overall user satisfaction 0.31 5.78 0.00 Supported
Information quality! System usage 0.17 3.16 0.00 Supported
Information quality! Overall user satisfaction �0.10 �1.61 0.11 Not supported
System quality! System usage �0.01 �0.28 0.78 Not supported
System quality! Overall user satisfaction �0.05 �0.73 0.47 Not supported
Service quality! System usage 0.14 2.79 0.01 Supported
Service quality! Overall user satisfaction 0.15 2.59 0.01 Supported
Overall user satisfaction! System usage 0.53 11.44 0.00 Supported
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at last, improves the use of DLIS. Thus, OUS mediates the relationship among content,
service quality and use of DLIS. However, SQ remained insignificant in this regard.
Similarly, in this way unmistakably service quality has an impact on DL use. The outcomes
are reliable with past study findings in various settings including mobile websites and
mobile commerce (Vance et al., 2008; Zhou, 2011). The service quality has an impact on the
use of DL systems both in direct and indirect ways.

Therefore, library professionals and information service providers simultaneously need
to organize the DL services and exercises, such as face-to-face direction, information
retrieval contests, training about the use of DLs to assist with diminishing users’ efforts and
time to retrieve the required information. Information service providers and librarians’ co-
ops must give ingenious, classy and well-designed DLs, having an unmistakable layout,
reliable system and successful navigation to upgrade the DLIS’s quality. In the meantime,
they must work on the nature and quality of DL services provided to university students,
including research scholars, to assist them to enhance their satisfaction with the further and
continuous use of the DL. Moreover, they need to guarantee the reliability of DLwebsites.

Furthermore, information professionals and librarians must fortify correspondences with
DL users and get users’ experience information to further develop the DL service quality.
For instance, librarians might use online and real-time tools, such as Facebook, WhatsApp,
WeChat, Twitter and Ask-A-Librarian, to provide in-time responses to the DL users.What is
more, library and information professionals may deliver customized and personalized
services to DL users to enhance its use and apparent value by leveraging users’ preferences,

Figure 2.
The tested model
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location and cookies data. By and by, library administrators ought to acquire earlier consent
from the DL users to keep away from any possible infringement of the user’s privacy.

Additionally, library professionals and information services providers need to give
proficient and customized information resources to their users since the distinction between
an effective and an inadequate DL is the quality of its services provided to its users and the
quality of information resources available to its users through it.

Hence, overall, information professionals must improve DL use by creating reliable, clear
and effective DL websites, providing time, speedily customized and proficient DL services
and justify by introducing exceptional, precise and comprehensive information resources. It
is necessary to work for the progress and effectiveness of the DL in a way that student and
research scholars will be ensured that a particular DLIS can assist them with working
proficiently in their life and work through the availability of quality information effortlessly.
Similarly, information professionals should deliver the services in a manner with the
availability of DLIS use training material on the DL websites so that users can feel that it is
not difficult to figure out how to use the DLIS. Summarizing, library information
professionals and specialist co-ops should make every effort within reach to further develop
the overall US so users will make use of the advanced DLIS continually.

Implications for research and practices
Theoretical implications
Users’ continuous use of a DL depends upon their level of satisfaction with the DL (Gefen,
2002; Lin and Wang, 2006). The consequences of this research work can assist analysts and
researchers with advancing their comprehension of the variables impacting digital libraries’
US, ultimately enhancing the use of a DLIS. Second, this study has upgraded the
information on US in the field of advanced DLIS. Extensive work done is available in
regards to DL US mainly based upon IT reception theories, such as the IS success theory by
DeLone andMcLean (2003), Joshi’s (1990) overall US model and the EUCSmodel by Doll and
Torlzadeh (1988). In the current study, a blend of these ISS theories is developed to recognize
the principal factors influencing overall US that affect the use of a DLIS. It might be helpful
for researchers to better understand the connections and relationships among these
constructs.

Additionally, this study is the first endeavour to use the described theories to intervene
and mediate the impact of content, SQ, IQ and service quality on DL use. Overall US can
better explain and fully mediate the impacts of content and service quality on the use of a
DLIS.

Implication for practices
This work gives some directions to the library administrators and specialists to pay
attention to building US and DL use. The current research exploration demonstrates that
service quality has a huge impact on DL use through US. It means service quality applies
both in direct and indirect ways even though content and IQ are likewise important to
enhance the use of a DLIS.

Library and information specialists must ensure the users’ insight about using digital
libraries is captured. In the current study, DL user IQ, content and service quality are quite
helpful and significant to further develop the overall US to improve the continuous use of a
DL.

For instance, information professionals dealing with digital libraries in universities can
foster a literature searching plan as a part of the students’ course project or research plans
and propose information retrieval instructional classes and training programs. This kind of
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service quality and administrations will not just empower the university students, especially
research scholars, to figure out how to use a DLIS. However, it would assist them with
understanding the usefulness, and the significance of digital libraries. It will ensure them the
convenience that a successful DLIS will bring them in their research and learning process.

Furthermore, library administrators might invest some energy into working on
simplifying the DL’s interface and making DL services more appealing and simpler to use
accordingly to stimulate the users to constantly use the DL services. It will steadily develop
US and it will ultimately boost the use of the DL. This research work offers guidelines for
local and other developing countries’ academic institutions to plan and devise effective DLs.

Conclusion and future work
To recognize the factors influencing users’ satisfaction to enhance the DL use, IS success (ISS)
theories-based survey research was conducted. Given the study outcomes, it can be claimed that
the ISS theory byDeLone andMcLean, Joshi’s (1990) overall USmodel and the EUCSmodel of Doll
and Torlzadeh (1988) can serve as a consolidated, combined, valuable and useful theoretical basis
to predict and comprehend or understand the factors that influence users’ satisfaction and DL use.
Even though the results of this research work are substantial, the outcomes might be applied
carefully for the following reasons.

Initially, this work is executed in Pakistan where DLs are growing and developing
quickly yet in their essential and primary stage. Simultaneously, there may be an absence of
cross-national and cultural diversity. The users are presumably impacted by their cultures
and societies. Along these lines, the study outcomes should be generalized, to sum up,
different nations with developed DLs and diverse cultural societies.

Secondly, the explained variance of DL use is 36%. In this way, there might be factors
other than US impacting the use of DLs. These may be a peer and social effect, trust, self-
efficacy and privacy concerns which ought to be measured in a study later on in the future.

Finally, this study has analysed just the factors decidedly adding to increase the US to
increase the DL use, yet it did not investigate negative factors responsible for reducing US
and devotion that ultimately lessen DL use. Therefore, because of these limits, there is the
indication of a need and a requirement for a further study: a study that will report both
positive and negative factors.
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Table A1.
Research instrument

Code Scale factors Adapted from

Information quality
1 The digital library provides complete information DeLone and McLean’s

(2003) reformulated
information system
success model (ISSM)

2 Information on the digital library is easy to understand
3 A digital library meets someone’s information requirements
4 Digital library provides relevant information
5 Digital library provides secure (safe) information

Service quality
1 I am satisfied with the easy way to use the digital library DeLone and McLean’s

(2003) reformulated
information system
success model (ISSM)

2 I have empathy (not enjoyable and comfortable) to use the
digital library

3 I am satisfied with the responsiveness of digital library
support

System quality
1 Digital library is easily adaptable to me DeLone and McLean’s

(2003) reformulated
information system
success model (ISSM)

2 The digital library on campus is always available to me
4 I am satisfied with the digital library response time
5 Digital library is usable to me

Use (system usage)
1 I use the digital library for my classwork DeLone and McLean’s

(2003) reformulated
information system
success model (ISSM)

2 I navigate the digital library to find the information
3 I can visit different sites to find information within the digital

library
4 I download information from the digital library on every visit

Content
1 Digital library provides the exact information necessary End-user computing

satisfaction (EUCS)
model by Doll and
Torkzadeh (1988)

2 Information on the digital library itself satisfies my needs
3 The search result on the digital library is almost exactly the

thing I need
4 Digital library provides plenty of information

Overall user satisfaction
1 I feel the digital library is able to meet my information needs in my

area of interest
Joshi’s (1990) overall
user satisfaction (OUS)
model2 I feel the digital library is able to meet the requirements of

all the users it serves
3 I feel the digital library is efficient
4 I feel the digital library is effective
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