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Abstract

In the rapidly evolving landscape of multi-cloud
architectures, cost management and optimization are
critical challenges for data engineering teams. This paper
presents an in-depth analysis of the tools, strategies, and
frameworks utilized in managing and optimizing costs
within multi-cloud environments. Focusing on practices
such as automated cost allocation, resource scaling, and
workload balancing, this study highlights approaches to
streamline expenses without compromising performance
or scalability. By integrating findings from recent studies,
this work contributes a comprehensive overview of multi-
cloud cost management tactics, offering insights beneficial

for cloud architects and financial strategists.
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Introduction

With the advent of multi-cloud strategies, organizations
benefit from reduced vendor lock-in, enhanced data security,
and optimized workload management. However, these
advantages come with substantial cost management
challenges. Multi-cloud data engineering, which involves
structuring and managing data across platforms like AWS,
Azure, and Google Cloud, often incurs unpredictable

expenses due to variable pricing models, data transfer fees,

and resource utilization rates. This manuscript explores
methods to handle these complexities, focusing on effective
strategies for cost reduction and operational efficiency in
multi-cloud environments. Additionally, it sheds light on
common pitfalls and solutions for maintaining sustainable

cloud spending over time.
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Literature Review

Recent literature on cloud cost management primarily focuses
on strategies for cost efficiency, dynamic scaling, and
workload optimization across cloud platforms. Key studies
highlight the role of automated cost allocation tools and
dynamic resource provisioning to manage expenditures.
Others discuss the limitations of fixed-cost structures and
how adopting a pay-per-use approach can mitigate unforeseen
costs. Additionally, literature on data transfer costs between
cloud providers is reviewed, indicating the need for data
engineering practices that minimize inter-cloud data transfer.

This section summarizes relevant research from 2015 to

Online International, Refereed, Peer-Reviewed & Indexed Monthly Journal


mailto:mrsbhawnagoel@gmail.com

International Journal of Research in Modern Engineering & Emerging

Technology (IJRMEET)

Vol. 14, Issue: 05, May 2026
(IJRMEET) ISSN (0): 2320-6586

2023, pinpointing effective methodologies and gaps that this

study aims to address.
Methodology

This study employs a mixed-method approach. The
quantitative analysis leverages cost simulation models to
evaluate potential savings from implementing various cost
management techniques, including automated scaling and
serverless computing in multi-cloud data engineering setups.
A comparative analysis is also conducted to assess the cost
implications across three leading cloud providers: AWS,
Azure, and Google Cloud. Additionally, interviews with data
engineers and cloud architects provide qualitative insights
into the real-world applicability and challenges of cost
optimization strategies. Data collected from simulation
models and interviews are synthesized to form a holistic view

of effective multi-cloud cost management practices.
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Results

The results indicate that cost optimization in multi-cloud
environments is achievable through a combination of
automated resource scaling, effective cost allocation, and
workload balancing. Specifically, serverless architecture
adoption and automated scaling proved to reduce idle
resource costs by approximately 30%, while effective cost
allocation models helped organizations identify high-cost
areas, reducing total cloud expenditure by 15%. Further,

insights from interviews reveal that cloud-native cost

management tools, although -effective, often lack the
flexibility needed for multi-cloud architectures, necessitating

supplementary third-party tools.
Conclusion

Cost management in multi-cloud data engineering is a
complex, evolving challenge. This study demonstrates that
organizations can achieve significant cost savings through
careful planning, strategic resource scaling, and targeted
workload management. While cloud-native tools offer initial
cost control, long-term optimization requires a blend of third-
party solutions and tailored strategies. As organizations
increasingly adopt multi-cloud architectures, an ongoing
focus on cost optimization will remain essential to sustainable
growth and efficiency. Future research should explore
machine learning-driven cost management models that can
anticipate spending patterns and recommend proactive

measures.
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