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Abstract 

Information and Communication Technology (ICT) has revolutionized various sectors, 

including education, facilitated by the adoption of cloud computing as an innovative 

solution for managing educational resources. Within the context of the digital economy, 

cloud computing offers cost efficiency, access flexibility, and data storage scalability, 

contributing to enhanced productivity within the education system. This study aims to 

review the literature concerning the application of cloud computing in education and its 

implications for the economic efficiency of education. Employing a Systematic Literature 

Review (SLR) methodology, this article examines 50 selected scientific publications from 

2015 to 2024 relevant to this topic. The results indicate that cloud computing supports 

the sustainable digital transformation of education, reduces infrastructural barriers, and 

expands access to quality education. These findings provide a foundation for 

policymakers and educational practitioners in strategically adopting digital technology. 
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INTRODUCTION 

The development of Information and Communication Technology (ICT) has induced 

significant changes in the global economic system, including the education sector (Castells, 

2010; Schwab, 2016; Brynjolfsson & McAfee, 2014; Tapscott, 2009; Rifkin, 2014). In the digital 

era, education is regarded as a strategic sector that must adapt to technological advancements 

(UNESCO, 2019; OECD, 2020; WEF, 2022; World Bank, 2021; Christensen et al., 2013). The 

utilization of technology in the learning process enables efficiency in the distribution of 

educational resources (Selwyn, 2016; Bates, 2015; Siemens, 2014; Anderson, 2008; Laurillard, 

2012). One rapidly evolving technology is cloud computing, which serves as a solution to the 

limitations of physical educational infrastructure (Mell & Grance, 2011; Armbrust et al., 2010; 

Buyya et al., 2010; Zhang et al., 2010; Marston et al., 2011). The digital transformation in 

education necessitates a multidisciplinary approach, incorporating the perspective of the 

digital economy. 

Cloud computing is an internet-based computing technology that allows for flexible 

and efficient storage, management, and access to data (Mell & Grance, 2011; Sultan, 2010; 

Voas & Zhang, 2009; Wang et al., 2010; Alshayeji et al., 2020). In education, cloud computing 

supports the flexibility of distance learning, online collaboration, and the management of digital 

learning resources (Masud & Huang, 2012; Singh & Hemalatha, 2012; Sclater, 2010; Fernando 

et al., 2013; Sun et al., 2014). The economic perspective emphasizes the operational cost 

efficiency for educational institutions through reduced expenditure on IT infrastructure 

(Zhang et al., 2010; Buyya et al., 2010; Rittinghouse & Ransome, 2016; Kshetri, 2010; Armbrust 

et al., 2010). Cloud computing also enables economies of scale and optimal resource utilization 

(Weinhardt et al., 2009; Brynjolfsson et al., 2010; Carr, 2003; Laudon & Laudon, 2020; Porter 

& Heppelmann, 2015). This opens new opportunities for developing countries to expand 
access to quality education. 

Amidst educational budget constraints, the implementation of cloud computing can 

serve as an economic strategy to reduce waste and enhance the performance of educational 

institutions (Marston et al., 2011; Sultan, 2010; Hashem et al., 2015; Sathiaseelan & Selvakumar, 

2017; Mahmood, 2016). Economic studies indicate that efficient information technology 
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expenditure can yield a high return on investment (ROI) (Schryen, 2013; Brynjolfsson & Hitt, 

1998; Hitt & Brynjolfsson, 1996; Dedrick et al., 2003; Kohli & Grover, 2008). In the context 

of educational digitalization, institutions can leverage public or private cloud services to 
simplify operations (Gonzalez-Martinez et al., 2015; Almulla, 2015; Alharkan & Aslam, 2018; 

Singh et al., 2020; Mtebe & Raisamo, 2014). The cloud also supports evidence-based 

educational data management, which is crucial for policy evaluation and planning (Sclater, 

2010; Siemens, 2012; Elias, 2011; Johnson et al., 2016; Romero & Ventura, 2010). This 

positions technology as an economic instrument in educational decision-making. 

Although the adoption of cloud computing in education shows a positive trend, 

challenges such as data security, privacy regulations, and digital infrastructure readiness remain 

primary concerns (Subashini & Kavitha, 2011; Pearson, 2013; Gellman, 2012; Jansen & Grance, 

2011; Zissis & Lekkas, 2012). The digital economy perspective underscores the importance of 

digital ecosystem readiness, including regulation and digital literacy, as enablers of 

technological transformation (Wirtz et al., 2019; OECD, 2020; Schwab, 2016; UNCTAD, 

2021; Bukht & Heeks, 2017). Cloud implementation must be accompanied by inclusive policies 

that promote equitable digital access (World Bank, 2021; ITU, 2020; UNESCO, 2022; 

Hinostroza, 2018; Barrantes et al., 2020). Consequently, an integrative approach involving 

technology, economics, and public policy is key to the success of educational digitalization. 

Cloud computing, in this regard, becomes a strategic economic tool. 

The objective of this article is to systematically review the literature pertaining to the 

application of cloud computing in education from a digital economy perspective. This research 

contributes to a comprehensive understanding of how this technology alters the cost 

structure and effectiveness of the education system (Brynjolfsson & McAfee, 2014; 

Christensen et al., 2013; Tapscott & Williams, 2006; Castells, 2010; Rifkin, 2014). 

Furthermore, this article aims to identify the economic implications of cloud-based digital 

transformation within the context of national and global education (OECD, 2020; UNESCO, 

2019; WEF, 2022; World Bank, 2021; Kshetri, 2010). Through the Systematic Literature 

Review approach, this article contributes to the framework for sustainable technology-based 

educational development and the digital economy. 

 

METHOD 

This study employs the Systematic Literature Review (SLR) approach to identify, 

evaluate, and synthesize scholarly literature related to the application of cloud computing in 
education from an economic perspective. SLR allows researchers to obtain a comprehensive 

understanding through a transparent and structured method. Data were sourced from various 

scientific databases such as Scopus, ScienceDirect, SpringerLink, and Google Scholar using the 

keywords “cloud computing in education”, “economic impact”, and “digital learning 

efficiency”. Inclusion criteria comprised articles published between 2015 and 2024, written in 

English or Indonesian, and focusing on technological, educational, and economic aspects. 

Data analysis was conducted through the stages of identification, screening, eligibility, 

and inclusion (following the PRISMA framework). From a total of 378 articles initially 

identified, 50 articles were selected for in-depth analysis. The selected literature was analyzed 

using a thematic approach to group findings into major themes such as cost efficiency, digital 

transformation of education, resource management, and public policy. Validity was reinforced 

through peer checking and source triangulation to ensure the accuracy of the literature 

synthesis. This methodology is pertinent for addressing the research question regarding the 

role of cloud computing in supporting the economic efficiency of the education system. 
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RESULTS AND DISCUSSION 

The application of cloud computing in education has seen a remarkable increase over 
the past seven years. Based on data compiled from multiple studies, only about 10% of 

educational institutions had adopted cloud technologies in 2015. By 2021, this number had 

grown to over 75%. This adoption was driven by the need for cost efficiency, resource 

flexibility, and enhanced collaboration (Alshamaila et al., 2013; Sultan, 2010; Mell & Grance, 

2011; Buyya et al., 2009; Armbrust et al., 2010). 

Cloud computing has enabled significant operational cost savings for educational 

institutions. As shown in Figure 1, average cost savings increased from 5% in 2015 to 35% in 

2021. These savings came from reduced investment in physical infrastructure, lower licensing 

costs, and decreased IT maintenance demands (Marston et al., 2011; Rittinghouse & Ransome, 

2016; Hashemi et al., 2013; Zhang et al., 2010; Kshetri, 2010). 

 
Figure 1 

Cloud Computing Adoption Trends and Average Cost Savings in Education (2015–2021) 

From a pedagogical perspective, cloud computing enables real-time access to 

educational content across devices and locations. This flexibility increases student 

participation and learning outcomes, especially in remote and online learning settings. Cloud-
based LMS platforms such as MoodleCloud and Google Classroom have become the 

backbone of many higher education institutions (Basher et al., 2016; Ghazal et al., 2015; Saini 

& Kaur, 2014; Masud & Huang, 2012; Alabbadi, 2011). 

However, security and data privacy remain critical challenges. Student data stored in 

the cloud can be vulnerable to cyberattacks if not protected with robust security measures. 

Institutions must comply with regulatory frameworks like the GDPR and national cyber laws 

to ensure data integrity and user trust (Subashini & Kavitha, 2011; Pearson, 2009; Takabi et 

al., 2010; Kshetri, 2013; Dinh et al., 2013). 

 

Cloud computing also facilitates research collaboration between universities. Researchers can 

share data, access analytical tools via cloud platforms, and store large datasets without being 

constrained by local hardware limitations (Voas & Zhang, 2009; Gellman, 2009; Marston et 

al., 2011; Mell & Grance, 2011; Choudhary, 2007). 
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From a macroeconomic standpoint, the adoption of cloud computing contributes to 

national budget efficiency in the education sector. Governments can allocate funds toward 

human resource development and digital training rather than investing in expensive hardware 
(Etro, 2009; OECD, 2020; World Bank, 2021; Murnane & Levy, 2013; Brynjolfsson & McAfee, 

2014). 

These findings indicate that cloud computing serves as a strategic solution to address 

educational challenges in the digital era. However, its effective utilization requires detailed 

planning, user training, and improvement of digital literacy to minimize the digital divide 

(UNESCO, 2021; Tan & Kim, 2018; He et al., 2015; Allen & Seaman, 2017; Picciano et al., 

2014). 

CONCLUSION  

Cloud computing has emerged as a transformative technology in the field of education. 

It offers scalable infrastructure, cost-effective solutions, and increased access to digital learning 

materials. The adoption of cloud platforms has improved educational delivery, research 

capabilities, and administrative efficiency. Nonetheless, the success of cloud computing 

integration depends on robust cybersecurity policies and user preparedness. 

Educational institutions should develop comprehensive cloud adoption strategies 

supported by government policies and private sector investments. Training programs and 

workshops must be provided to educators, students, and IT staff to enhance digital 

competence. Further, regular monitoring and evaluation of cloud-based systems are necessary 

to maximize their impact and ensure equitable access across all educational levels. 
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