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Objective. Because cloud computing offers adaptable, scalable, and affordable technological solutions, it has
profoundly changed academic librarianship. However, despite its growing use worldwide, its adoption in Philippine
academic libraries remains underreported. Many institutions continue to struggle with economic, technical, and
administrative barriers that affect implementation. This study explores how cloud computing is currently being used
in higher education libraries in the Philippines, looking closely at how extensively it is adopted, how stakeholders
perceive it, and what challenges arise throughout the process. Methods. Information was collected using both printed
and online survey forms, following strict ethical guidelines that ensured informed consent and protected participant
confidentiality. Descriptive statistical techniques, including frequency counts, percentages, weighted averages, and
standard deviations, were then used to analyze the data. A total of 101 librarians and library employees from various
higher education institutions participated in the study, which employed a descriptive-quantitative design. A validated
survey instrument was employed to assess how these libraries adopt, integrate, and maintain cloud-based technologies.
Results. The study revealed that cloud technology is already well-integrated into many academic libraries, with 73%
of respondents reporting more than four years of cloud service use. Content Delivery Networks and Database-as-a-
Service tools were the most commonly used, reflecting a strong focus on improving access to and delivery of digital
resources. Cost savings and the ability to easily scale systems were the main reasons libraries chose to adopt cloud
services. On the other hand, limited funding, worries about data security, and a lack of technical expertise were
identified as the most significant challenges. Conclusions. It is concluded that cloud computing is a practical and
sustainable way to improve library services in Philippine higher education institutions. However, its long-term success
will depend on greater financial investment, enhanced training and capacity-building for staff, and the implementation
of more robust security measures.

Keywords: cloud computing; academic libraries; Philippine higher education institutions; library technology
adoption; digital library services; library automation; content delivery networks (CDNSs); database-as-a-service
(DBaaS); ICT integration in libraries; digital transformation

Introduction

Technological innovations are advancing faster than ever, and people everywhere are
trying to keep up with this rapid shift that now shapes almost every part of daily life. In today’s
world driven by ICT (information and communication technologies), new digital tools are no
longer optional—they have become essential for helping organizations work smarter and more
efficiently (Omol, 2023). Yet, many libraries still struggle with limited awareness and
understanding of cloud computing, preventing them from fully benefiting from what cloud
services can offer. Rohani and Hussin (2015) point out that organizations willing to embrace new
technologies gain an important advantage: they become more productive and competitive. With
workplaces and institutions constantly evolving, adopting modern tools—cloud computing
included—has become a necessity rather than a choice.

Cloud computing simply means accessing computing services through the internet. It
provides shared digital resources that allow individuals and institutions to use applications such as
email, social networks, file-sharing platforms, and online storage without needing their own
hardware infrastructure. Large companies like Amazon, Google, Microsoft, and Oracle make these
services available on demand. These advancements in ICT have greatly changed the way academic
work and research are done (Golightly, Chang, Xu, Gao, Liu, 2022). At its core, cloud computing
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is built on the idea of reusing and maximizing IT resources, offering capabilities that go beyond
what older technologies like grid or distributed computing could support (Villegas et al., 2010).

Because of these developments, the way libraries operate has changed significantly. Digital
innovations now allow academic institutions to deliver information and learning resources in
virtual spaces. Around the world, universities are investing in digital platforms to meet educational
goals and foster cultural growth (Haleem, Javaid, Qadri, & Suman, 2022). This shift places
academic libraries at the forefront, expecting them to provide high-quality, timely, and accessible
information that aligns with the changing needs of their users.

To keep up, many libraries have automated their systems and are increasingly shifting
toward virtual and cloud-based operations. Cloud computing has become one of the leading trends
in library and information centers because it offers economical solutions for daily library functions
(Rivai & Wang, 2020). As cloud services mature and become more reliable, libraries now have
access to a wider range of tools that were once out of reach due to technical or financial limitations.

Cloud-based platforms give librarians—regardless of their technical background—the
ability to use advanced technologies that they might not have been able to manage or afford on
their own. As cloud computing continues to become a standard part of library operations, librarians
are exploring creative ways to integrate third-party tools into their daily workflows. Chudasma,
Bhatt, and Trivedi (2019) showed that many libraries are already offering enhanced services
through cloud technologies and are prepared to tackle the challenges that come with adoption.

Alam (2020) notes that cloud computing has quickly become indispensable in modern IT
because it can solve a wide range of technological problems while remaining cost-effective and
offering virtually unlimited storage. Wada (2018) adds that moving to the cloud helps libraries
reduce system maintenance costs, save energy, and access a greater variety of information
resources. Successful cloud deployment, however, still requires essential components such as
strong internet connectivity, digital resources, thin-client systems, wireless access points, and well-
trained digital librarians. In the same way, Sahu (2015) emphasizes that cloud computing can
transform service delivery, giving libraries the ability to expand their reach and improve operations
while reducing the costs associated with hosting and storage.

In the Philippines, however, cloud computing is still not fully understood by many
librarians. Although some academic libraries have already incorporated cloud-based tools—
sometimes without formally recognizing them as cloud services—concerns about data security,
protecting institutional intellectual property, and limited technical skills continue to slow down
adoption. Asim, Arif, and Rafiq (2024) observed that cloud usage in Philippine academic libraries
remains limited, despite its potential benefits for research data management. These challenges
underscore the need to examine how deeply cloud computing has been adopted, how stakeholders
perceive it, and what obstacles librarians encounter as they attempt to integrate cloud services into
their operations.

Methods

Research Design

A descriptive-quantitative approach was utilized to assess how extensively cloud
technologies are being adopted, as well as to gather stakeholder insights and identify existing
obstacles. This methodological choice allowed for a structured evaluation of usage trends and user
perceptions.
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Data Gathering Procedure

The survey involved 101 library professionals from different Philippine higher education
institutions. Purposive sampling was applied to ensure that participants were individuals actively
engaged in library functions and involved in making operational decisions. Experts in library and
information science verified a structured questionnaire. It was divided into three sections: usage
factors, the extent and types of cloud computing usage, and the demographic profile (position,
years of experience). A Likert scale with a score of four is used to gauge challenges and satisfaction
levels. It also used Cronbach's alpha to verify the reliability. Data were gathered through both
paper-based and online survey instruments. All ethical standards were followed, including
securing informed consent and ensuring participant confidentiality.

Instrument and Analysis

Data were gathered through both paper-based and online survey instruments. All ethical
standards were followed, including securing informed consent and ensuring participant
confidentiality. The results were analyzed using descriptive statistical tools such as frequency
counts, percentages, weighted means, and standard deviations.

Results and Discussion

Table 1
Demographic Profile of the Respondents
Profiles Groups Frequency (n) | Percentage (%)
Position/Role Library Director 23 22.8
Chief Librarian 23 22.8
Librarian 21 20.8
Assistant Librarian 11 10.9
Library Staff 15 14.9
Officer-in-Charge-Library 8 7.9
Total 101 100.0
Years of Experience Less than 1 year 9 8.9
1-5 years 31 30.7
6-10 years 31 30.7
More than 10 years 30 29.7
Total 101 100.0

Most participants represented a diverse range of professional roles within Philippine
academic libraries. Library directors attained the highest number of participants with a total of
22.8% and followed by the chief librarians with a total of 10.8%. This spread indicates that the
study captured viewpoints from both administrative leaders and frontline personnel, offering a
comprehensive understanding of cloud adoption from strategic and operational standpoints.

It was determined that 1-5 years and 6-10 years of experience attained the highest number
with a total of 30.7% each. This was followed by more than 10 years of years of experience with
a total of 29.7% and last was those professional librarians who has less than 1 year of experience.
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These figures imply that most participants had meaningful exposure to library functions and
technological developments, enabling them to provide well-grounded evaluations.

Table 2
Extent of Adoption and Types of Cloud Computing Services Currently Utilized in HEI
Libraries
Indicators Groups Frequen | Percenta
cy (n) ge (%)
Length of cloud | less than a year 9 8.9
computing usage One — three years 29 28.7
Four — six years 25 24.8
Seven — ten years 27 26.7
More than ten years 11 10.9
Total 101 100.0
Types of cloud computing | Cloud storage 5 5.0
Cloud based integrated library system | 11 10.9
Software as a Service (SaaS) 11 10.9
Content Delivery Networks (CDNs) | 20 19.8
Database as a Service (DBaaS) 18 17.8
Infrastructure as a Service (IaaS) 15 14.9
Identity and Access Management | 6 5.9
(IAM)
Learning Management System 15 14.9
Total 101 100.0
Factors Influencing the Cost savings 28 27.7
Adoption of Cloud Scalability and flexibility 22 21.8
Computing Services Data backup and recovery 17 16.8
Accessibility and remote access 13 12.9
Collaboration and sharing 10 9.9
Security and compliance 11 10.9
Total 101 100.0

The number of years respondents have been using cloud computing shows that many
academic libraries in the Philippines have already established a solid foundation in cloud-based
practices. Around 28.7% of participants reported using cloud services for 1-3 years, while 24.8%
had 4-6 years of experience. Another 26.7% indicated 7-10 years of cloud use, and 10.9% had
been integrating cloud technologies for more than a decade. Only 8.9% were new adopters with
less than a year of exposure. These figures reveal that cloud adoption in Philippine academic
libraries is no longer experimental—many institutions have been steadily incorporating cloud tools
into their systems for roughly ten years. This mirrors Kayode and Oguntayo (2025), who observed
a global shift among libraries from initial testing to sustained reliance on cloud infrastructures.

Content Delivery Networks (CDNs), which provide the effective distribution of digital
resources across several campuses, topped the list of most popular cloud services with 19.8%.
Database-as-a-Service (DBaaS), which provides flexible access to academic databases, came in
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second at 17.8%. 14.9% of respondents used both learning management systems and infrastructure
as a service, underscoring their significance in sustaining online learning environments. Cloud-
based Integrated Library Systems (10.9%), Software as a Service (10.9%), ldentity and Access
Management (5.9%), and Cloud Storage (5.0%) are additional often utilized services.

Interestingly, cloud storage—which is typically the entry-level cloud service in many
Western institutions (Golightly, Chang, Xu, Gao, Liu, 2022)—ranked lowest among Philippine
libraries. This suggests that local institutions are prioritizing cloud applications that directly
support teaching, learning, and access to academic content rather than storage alone. This pattern
aligns with Lagas and Isip (2023), who note that Philippine academic institutions place strong
emphasis on digital resource delivery and online learning support.

In terms of what drives cloud adoption, cost savings emerged as the strongest motivator
(27.7%), which is not surprising given the financial pressures faced by many higher education
institutions. This supports the observations of Nayar and Kumar (2018), who identify affordability
as a key advantage of cloud adoption in educational settings. Scalability and flexibility (21.8%)
ranked second, showing that institutions value systems that can grow alongside increasing
enrollment and expanding resource needs.

Data backup and disaster recovery (16.8%), which ensures that library operations may
continue during system failures, and remote accessibility (12.9%), which has become essential in
the era of hybrid and online learning, were other significant reasons. Another factor that
demonstrated the cloud's ability to facilitate resource interchange between institutions was
collaboration and sharing (9.9%). Interestingly, security and compliance (10.9%) were cited both
as motivations for adoption and, paradoxically, as challenges—reflecting a dual perception that
cloud systems can enhance or complicate institutional data governance. This mirrors Odeh, Garcia-
Perez, and Warwick (2017), who argue that cloud platforms can both reduce and introduce new
risks related to information management.

Table 3
Major Challenges Encountered by the Respondents in the Adoption of Cloud Computing
Services
Indicators WM | SD Interpretation
1. Limited budget/resources 3.66 | 0.621 | Highly Encountered
2. Lack of staff expertise 3.11 | 0.662 | Encountered
3. Concerns about data security and privacy 3.37 | 0.561 | Highly Encountered
4. Resistance to change among staff 3.13 | 0.770 | Encountered
5. Technical issues or downtime 3.24 | 0.635 | Encountered
6. Lack of understanding about cloud | 3.25 | 0.684 | Encountered
computing
General WM 3.29 | 0.682 | Highly Encountered

Table 3 lists the primary obstacles that respondents faced when implementing cloud
computing services in their libraries. Lack of adequate funding and resources (WM = 3.66), which
was regarded as Highly Encountered, was the biggest obstacle. This result illustrates the persistent
financial difficulties that many educational institutions encounter when trying to implement new
technologies.

Creative Commons Attribution 4.0 International © E. D. Malabanan, 2025
https://doi.org/10.15802/unilib/2025_348120

296


https://doi.org/10.15802/unilib/2025_348120

ISSN 2707-0476 (Online)
University Library at a New Stage of Social Communications Development. Conference Proceedings, 2025, No. 10
UniLibNSD-2025

THE CONTRIBUTION OF THEORY AND RESEARCH TO THE TRANSFORMATION OF
LIBRARIES

Another major concern involved data security and privacy (WM = 3.37), also classified as
Highly Encountered. This shows that institutions remain cautious about risks such as data
breaches, unauthorized system access, and meeting compliance requirements. Limited
understanding of cloud computing (WM = 3.25) was likewise rated as Highly Encountered,
indicating that although staff may be aware of cloud technologies, many still lack the deeper
technical knowledge needed for confident and effective use.

Other issues fell under the Encountered category, including technical difficulties or
downtime (WM = 3.24), resistance to technological changes among staff (WM = 3.13), and
insufficient staff expertise (WM = 3.11). While these concerns are less critical than financial and
security-related problems, they still pose notable obstacles to fully embracing cloud-based
systems.

The challenges are classified as Highly Encountered based on the total weighted mean of
3.29. These findings imply that a mix of financial constraints, technical challenges, and human
issues are responsible for the barriers to cloud adoption. This tendency is in line with the findings
of Awuor, Rabah, and Maake (2013), who discovered that a significant barrier to ICT advancement
in libraries throughout developing countries is a lack of funds. Similarly, Al-Sharafi et al. (2023)
emphasize that successful cloud implementation depends not only on technological capacity but
also on organizational culture and staff readiness—issues that clearly emerge in the present study.

Table 4

Level of Satisfaction Regarding the Different Aspects of Cloud Computing Services

Indicators WM SD Interpretation
1. Functional Stability 3.63 0.543 Very Satisfied
2.  Efficiency 3.43 0.536 Very Satisfied
3.  Compatibility 3.46 0.539 Very Satisfied
4. Usability 3.50 0.577 Very Satisfied
5. Reliability 3.43 0.536 Very Satisfied
6. Security 3.31 0.524 Very Satisfied
7. Maintainability 3.24 0.619 Satisfied
8.  Portability 3.39 0.616 Very Satisfied

General WM 3.42 0.571 Very Satisfied

Table 4 summarizes how respondents rated their satisfaction with different aspects of cloud
computing services. Among all indicators, functional stability received the highest score
(WM = 3.63, SD = 0.543), meaning users were Very Satisfied. This suggests that librarians see
cloud-based systems as reliable and consistently performing well during day-to-day operations.
Usability followed closely (WM = 3.50, SD = 0.577, Very Satisfied), indicating that many find
cloud platforms easy to use, intuitive, and supportive of efficient work processes—factors that
tend to encourage broader institutional adoption.

Compatibility was next (WM = 3.46, SD = 0.539, Very Satisfied), showing that cloud
applications generally integrate smoothly with existing library tools and infrastructure. This high
level of interoperability helps libraries transition more easily from traditional systems to cloud-
based environments. Respondents also gave strong satisfaction ratings for efficiency (WM = 3.43,
SD = 0.536) and reliability (WM = 3.43, SD = 0.536), suggesting that cloud technologies help
improve workflows, reduce service delays, and provide consistent performance.
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Although slightly lower, portability still earned a Very Satisfied score (WM = 3.39,
SD = 0.616), reflecting the advantage of being able to access cloud services from different devices
and locations. Security, however, received one of the lower ratings among the “Very Satisfied”
items (WM = 3.31, SD =0.524). While users generally trust cloud security features, the score hints
at lingering concerns about data protection, privacy, and compliance—issues also reflected in the
challenges identified in Table 3. The lowest score in the table was maintainability (WM = 3.24,
SD =0.619), categorized as Satisfied. This suggests that although cloud systems work well overall,
aspects such as system updates, troubleshooting, and long-term management still pose challenges.

Overall, the mean score of 3.42 (Very Satisfied) demonstrates that Philippine academic
libraries hold a positive view of cloud computing services. Despite some concerns related to
security and system maintenance, cloud technologies are widely regarded as dependable, efficient,
and beneficial to library operations and service delivery.

These results echo findings from earlier studies. Wada (2018) noted that cloud-based
solutions enhance efficiency and support reliable service delivery, particularly in environments
with limited resources. Similarly, Karthika and Dominic (2025) found that librarians appreciate
how cloud systems simplify tasks and improve accessibility—consistent with the high satisfaction
scores for usability and stability in this study. Furthermore, Shin, Yoo, and Song (2024) recognized
system integration and compatibility as key success factors in cloud adoption, aligning with
respondents’ strong satisfaction in these areas.

Conclusions

This study looked into how widely cloud computing is being used in academic libraries
across the Philippines, how stakeholders perceive it, and what challenges continue to slow down
full adoption. The findings show that cloud integration is already well-established, with many
libraries using cloud services for more than four years. The most frequently utilized tools—such
as Content Delivery Networks, Database-as-a-Service, Learning Management Systems, and
Infrastructure-as-a-Service—illustrate a strong institutional focus on improving access to
academic content and supporting digital learning systems. The main reasons driving adoption
included cost savings, scalability, and reliable data backup. Respondents also expressed high
satisfaction with cloud services, particularly in terms of stability, usability, and compatibility with
existing systems. Still, libraries face several challenges, including budget constraints, ongoing
security and privacy concerns, limited staff skills, and occasional technical issues. Together, these
factors point to persistent financial, technical, and organizational hurdles that affect broader cloud
adoption.

Overall, the study supports the idea that cloud computing is a viable and sustainable
approach for improving the operational efficiency and service delivery of academic libraries.
However, realizing its full benefits will require addressing funding gaps, expanding training
opportunities for staff, and establishing stronger data protection measures. Administrators are
encouraged to invest in appropriate resources and build strategic collaborations with cloud service
providers, while librarians need continued professional development to build confidence and
reduce resistance to technological change. Future studies could include regional comparisons,
long-term assessments of adoption trends, qualitative research on librarians’ experiences, and
explorations of how cloud services can integrate with emerging technologies such as artificial
intelligence and big data. These efforts will help academic libraries remain innovative, adaptable,
and resilient in an increasingly digital landscape.
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OuiHka Ta BIPOBAJKEHHSI XMAPHUX 00YHCJIeHb B aKaJgeMiuHMX 0i0gioTexkax
Diginmin

Merta. Ockinbku XMapHi 0OYHCICHHS NMPOMOHYIOTh aIallTHBHI, MACIITA00BaHi Ta JTOCTYITHI TEXHOJIOTiYHI
PpiIeHHs, BOHU KapJMHATHHO 3MIHIIH akaJeMidHy 6i0mioTedny cpaBy. OqHaK, HE3BaXKar0UH HA T€ IO IX yce OUTBII
IIMPOKO BUKOPUCTOBYIOTH Y BCHOMY CBITi, iXHE BIIPOBADKECHHS B aKaZeMiuyHUX 0iOmioTekax DiNIIMIIH 3aIHIIA€THCS
HEIOCTaTHRO BHCBITIICHMM. barato ycTaHOB TMPOAOBXKYIOTH OOpPOTHCS 3 EKOHOMIYHHMH, TEXHIYHHAMH Ta
aJMiHICTpaTHBHUMU Oap'epaMu, 10 BIDTMBAIOTH Ha BIPOBaLKeHHS. Lle mocimimKkeHHs BUBYAE, SIK XMapHi 00YHCICHHS
3apa3 BUKOPHCTOBYIOThCS B 0i0mioTeKax BWINIMX HABYAJIBHMX 3akiafiB Ha DimimmiHaxX, AETaTbHO aHATi3YIOUH,
HACKUTBKH IIMPOKO BOHM BIPOBADKYIOTHCS, SIK 1X CIIPUIMAIOTH 3alliKaBJIeHI CTOPOHM Ta SKi BUKJIMKH BUHUKAIOTH y
mporeci. MeToauka. [adpopmartis 30upanacs 3a JOIOMOT OO IPYKOBAHUX Ta OHJIAWH-aHKET, 3 JOTPIMAHHSIM CYBOPUX
eTUYHUX NPUHIMIIB, 110 3a0e3nedyBany iHGopMOBaHy 3rofy Ta 3aXHUCT KOH(DIACHIIMHOCTI yuacHUKiB. s aHamizy
JaHUX OYyJIM BUKOPHCTaHI ONMMCOBI CTATUCTUYHI METOH, 30KpeMa IMiAPaxyHOK YacTOTH, BIJICOTKH, 3BAXKEHI CeperHi
Ta CTaHAAPTHI BiAXWIEHHA. Y JOCHIIPKEHHI, SIK€ TIPOBOAMIOCS 3 OMMCOBO-KITBKICHUM METOIOM, B3sUTH ydacTs 101
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6i0mioTekap Ta MpaliBHUK Oi0OMIOTEKM 3 PI3HMX 3aKialgiB BUINOI OCBiTH. [y OLIHKM TOro, sIK i OiGmioTexn
BITPOBAKYIOTh, IHTEIPYIOTH Ta MiITPUMYIOTh XMapHi TEXHOJIOTi{, OyJI0 BUKOPHCTAHO BaJIiJJOBAaHUI ONMUTYBaJIbHUI
iHCTpyMeHT. Pe3yabraT. JlOCHmipKeHHS IMOKa3aio, IO XMapHI TEXHOJNOTrii B)Ke JI00pe iHTerpoBaHi B Oarato
akaJieMigyHuX 0i0JioTek, mpudoMy 73 % PEeCrOHACHTIB TOBIIOMIUTH, [0 BUKOPHCTOBYIOTh XMapHi CepBicH OLTbIINE
YOTUPHOX poKiB. HalibibII yacTO BUKOPHCTOBYBAJIHMCS MEPEXKI TOCTABKM KOHTEHTY Ta IHCTpPYMEHTH «0a3a JaHUX K
TIOCITyTay, 110 CBIUUTS ITPO 3HAYHY YBary J0 HOMIIIIEHHS JOCTYITY 10 TM(PPOBUX pecypciB Ta ix goctaBku. ExoHOMIsS
KOIITIB Ta MOKJIMBICTb JIETKO MacIITa0yBaTH CHCTEMH OYiIM OCHOBHUMH IPUYMHAMH, Yepe3 sIKi 010110TeKH BUPIIIIIN
TiepeiTH Ha XMapHi cepBicu. 3 iHIoro 00Ky, oOMexeHe (hiHaHCYBaHHS, 3aHETIOKOEHHS 010 OE3IIEeKN JaHuX Ta OpaK
TEXHIYHMX 3HaHb OyJM BHM3HAYEHI SK HaWBaXIMBIIII BUKIUKH. BHCHOBKH. 3po0ieHO BHCHOBOK, IO XMapHi
OOYHMCIIEHHSI € TIPaKTUYHUM 1 CTIHKAM CIIOCOOOM TOJINIIEHHS! 0i0MiOTeUHHX MOCIYT Y 3aK/aZiaX BHUINOI OCBITH
Oinminmin. OfHak XHIA JOBrOCTPOKOBHH YCIIiX 3alie)KaTUME BiJ OUTBIINX (hiHAHCOBHX 1HBECTHIIIM, MOKPAICHHS
HaBYaHHS Ta HAPOIYBaHHS TIOTEHIIaTy IEPCOHAITY, a TAKOXX BIPOBAKEHHsI OLTBII Ha/IIITHUX 3aX0/iB Oe3MeKH.

Kmiouosi cnosa: XxmapHi 0OOYMCIEHHS; akajeMidyHi 0i0mioTekw; (ITINMIHCHKI 3aKJIad BHUIIOI OCBITH;
BITPOBADKEHHST Oi0JIOTEYHHMX TEXHOJIOTiH; mociayrn nudpoBux O0i0mioTek; aBTOMaTH3alis O0i0mioTek; Mepexi
nocraBkn koHreHTy (CDN); 6aza manmx sk mocmyra (DBaaS); interpamiss IKT y Gibmiorekax; mudpoBa
TpaHchopmarris
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