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Abstract
The rapid adoption of multi cloud environments has become a cornerstone of digital transformation

initiatives, offering enhanced scalability, flexibility, and operational resilience for modern

organizations. Despite these benefits, the integration of multiple cloud service providers introduces

complex cybersecurity risks that traditional security models are often ill-equipped to handle. This

study aims to investigate the key cybersecurity challenges inherent in multi cloud architectures and

to evaluate effective mitigation strategies that can ensure secure digital transformation. Focusing on

critical risks such as data breaches, Identity and Access Management complexities, and inter-cloud

data protection, the research employs a qualitative methodology that integrates case study analysis

with a comprehensive literature review. The analysis identifies Zero Trust Architecture, end-to-end
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data encryption, and automated security policy enforcement as leading approaches to address these

challenges. Findings reveal that while multi cloud infrastructures significantly improve operational

capabilities, they also elevate an organization's exposure to sophisticated cyber threats due to

increased system complexity and heterogeneous configurations. Consequently, implementing

proactive and multi-layered cybersecurity frameworks is essential for minimizing vulnerabilities

and maintaining a consistent level of protection. The study concludes that organizations pursuing

multi cloud strategies must adopt integrated monitoring systems and dynamic risk management

practices to safeguard critical assets and ensure the long-term success of digital transformation

efforts. © 2025 IEEE.

Author keywords
Cybersecurity; Mitigation; Multicloud; Trust; Zerotrust

Indexed keywords
Engineering controlled terms

Cloud computing architecture; Cloud security; Cybersecurity; Data privacy; Distributed cloud;

Information management; Metadata; Network security; Risk management; Trusted computing

Engineering uncontrolled terms

Cloud architectures; Cloud environments; Cloud service providers; Cyber security; Digital

transformation; Mitigation; Multi-clouds; Security modeling; Trust; Zerotrust

Engineering main heading

Risk assessment

Funding details
Details about financial support for research, including funding sources and grant numbers as

provided in academic publications.

Catur Insan Cendekia University

International Islamic University Malaysia

See opportunities by IIUM

IIUM

Funding sponsor Funding number Acronym

https://www.fundinginstitutional.com/funders/501100007297


Funding text

I would like to sincerely thank everyone who has supported this research. Special appreciation

goes to the authors whose valuable insights and contributions have greatly influenced this study.

I am also grateful to University of Raharja, Universitas Pelita Harapan, Catur Insan Cendekia

University, International Islamic University Malaysia, Zhejiang University and SESINDO for

providing the essential resources, guidance, and support throughout the research process. The

encouragement and assistance from colleagues, mentors, and the academic community have

been crucial in helping me achieve the goals of this research. Finally, I would like to express my

gratitude to my family and friends for their steadfast moral support and encouragement. This

research would not have been possible without the collective efforts and commitment of

everyone involved.

Corresponding authors

© Copyright 2025 Elsevier B.V., All rights reserved.

Universitas Pelita Harapan

See opportunities by UPH

UPH

Zhejiang University

See opportunities by NCKU

NCKU

SESINDO

University of Raharja

Corresponding

author

R.A. Sunarjo

Affiliation University of Raharja, Faculty Economics and Business, Tangerang,

Indonesia

Email address richard.sunarjo@raharja.info

Funding sponsor Funding number Acronym

https://www.fundinginstitutional.com/funders/100019302
https://www.fundinginstitutional.com/funders/501100004835


Terms and conditions Privacy policy

All content on this site: Copyright © 2025 Elsevier B.V. , its licensors, and

contributors. All rights are reserved, including those for text and data mining,

AI training, and similar technologies. For all open access content, the relevant

licensing terms apply.

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

日本語版を表示する
查看简体中文版本

查看繁體中文版本

Просмотр версии на русском языке

Customer Service

Help

Tutorials

Contact us

Abstract

Author keywords

Indexed keywords

Funding details

Corresponding authors

https://www-elsevier-com.ezlib.iium.edu.my/?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezlib.iium.edu.my/legal/elsevier-website-terms-and-conditions?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezlib.iium.edu.my/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezlib.iium.edu.my/?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezlib.iium.edu.my/?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezlib.iium.edu.my/?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezlib.iium.edu.my/products/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezlib.iium.edu.my/products/scopus/content?dgcid=RN_AGCM_Sourced_300005030
https://blog-scopus-com.ezlib.iium.edu.my/
https://dev.elsevier.com/
https://www-elsevier-com.ezlib.iium.edu.my/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www-scopus-com.ezlib.iium.edu.my/standard/contactUs.uri?pageOrigin=footer
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/overview/scopus/


http://www.relx.com/

