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Abstract 

Purpose: This paper explores the intersection of cloud computing, generative artificial intelligence 

(AI), and sustainability, focusing on how these technologies can drive the transition towards net-

zero emissions. The aim is to assess how integrating cloud-based solutions and AI can enhance 

energy efficiency and support environmental goals. 

Methodology: The study employs a comprehensive review of recent literature, industry reports, 

and case studies from major cloud providers and technology companies. It analyzes the 

sustainability commitments of leading cloud providers, evaluates the role of generative AI in 

optimizing resource utilization, and examines the benefits of serverless automation in reducing 

carbon footprints. 

Findings: The research finds that cloud providers are making significant strides in sustainability 

through ambitious climate commitments and energy-efficient technologies. Generative AI is 

shown to improve decision-making and resource management, while serverless automation 

optimizes resource use and minimizes energy consumption. These advancements collectively 

contribute to achieving long-term sustainability goals and enhancing operational efficiency. 

Unique Contribution to Theory, Practice, and Policy: This paper provides a novel perspective 

on leveraging generative AI and serverless automation for sustainability. It offers actionable 

recommendations for organizations to integrate these technologies into their cloud strategies, 

emphasizing the importance of aligning with ESG criteria and optimizing data center operations. 

The findings support the development of policies that encourage technological innovation in the 

pursuit of environmental stewardship and carbon neutrality. 

Keywords: Cloud Migration, Sustainability, Generative AI, Serverless Automation, Energy 

Efficiency 

 

 

 

 

https://doi.org/10.47941/ijce.2127
https://orcid.org/00009-0009-2132-805X
https://orcid.org/00009-0009-2132-805X


International Journal of Computing and Engineering  

ISSN 2958-7425 (online)   

Vol. 6, Issue No. 2, pp. 17 - 23, 2024                                               www.carijournals.org 

18 
 

    

Introduction  

The International Energy Agency (IEA)1 forecasts a doubling of global data centers' electricity 

consumption by 2026, compared to 460 TWh in 2022, driven primarily by AI workloads and the 

escalating volume of data processed. According to Accenture, organizations are achieving AI 

transformation 16 months faster than digital transformation initiatives. As AI workloads become 

increasingly complex and data-intensive, they demand higher performance from CPUs, GPUs, 

memory, storage, and networking infrastructure, all of which can contribute significantly to energy 

consumption and carbon emissions. Traditional on-premises data centers struggle with scalability 

and energy efficiency limitations. Cloud hyperscalers provide a viable solution to address these 

challenges. 

In my view, tackling climate change represents one of the most critical global imperatives, 

necessitating urgent action and ongoing innovation within the cloud technology sector. It is 

imperative for companies to harness their scale and capabilities to combat climate change, 

fostering advancements aimed at achieving net-zero carbon emissions. Given the significant 

compute power demands of cloud technologies, optimizing data center operations for efficiency is 

paramount. Adopting a comprehensive approach, organizations aim to improve energy and water 

efficiency in data centers, thereby reducing environmental footprint and driving forward 

sustainability objectives. 

Cloud Providers' Commitment to Environmental Sustainability 

In today's dynamic technological landscape, cloud providers are reshaping business operations and 

spearheading environmental sustainability through ambitious Climate Pledge commitments. 

Here's how leading cloud providers are driving the future of green computing 

Amazon Web Services (AWS)2: Setting a benchmark with its highly efficient cloud 

infrastructure, AWS is estimated to be up to 4.1 times more efficient than traditional setups, 

potentially reducing carbon footprints by up to 99%. 

Oracle3: Committed to achieving 100% renewable energy across its global operations by 2025, 

including data centers, Oracle aims to achieve net zero emissions by 2050. 

Microsoft Azure4: On track to transition to 100% renewable energy by 2025, Microsoft Azure 

leverages power purchase agreements (PPAs) to cover all carbon-emitting electricity used across 

its extensive network. 

Google Cloud5: Leading in sustainable data center practices, Google Cloud focuses on renewable 

energy procurement, optimizing resource utilization, and deploying innovative cooling 

technologies. 
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Alibaba Cloud6: Integrating AI-powered tools like Energy Expert, Alibaba Cloud empowers users 

to monitor and optimize carbon emissions, driving informed decisions towards sustainability 

objectives. 

These initiatives reflect a collective commitment within the industry to innovate responsibly and 

advance towards a sustainable future. 

Choosing the Right Cloud Provider: Key Characteristics to Consider 

Selecting the right cloud provider is crucial, as each one offers unique capabilities designed to 

meet specific application workload requirements. Here are the primary factors to consider. Firstly, 

the provider's availability is paramount. The chosen provider should offer strong uptime 

guarantees and robust service level agreements (SLAs). Providers that operate multiple data 

centers across various regions can help mitigate the risk of downtime, ensuring that services remain 

continuously available. 

Reliability is another key factor. It is important to assess the provider's infrastructure for features 

such as redundant systems, failover mechanisms, and disaster recovery capabilities. A reliable 

provider should have comprehensive backup solutions and well-tested disaster recovery plans to 

safeguard against data loss and system failures. Application interoperability also plays a significant 

role. The provider’s ability to support industry standards and protocols, as well as integrate with 

third-party applications and services, is crucial. This ensures that the cloud infrastructure can 

seamlessly operate and interact with various systems, facilitating smooth workflows and effective 

management. 

License obligations must be clearly understood. Knowing the licensing requirements and terms 

associated with the provider’s services helps avoid potential restrictions or limitations that could 

impact operations and scalability. Cost is another important consideration. Evaluating pricing 

models involves examining both upfront costs and the total cost of ownership (TCO). Transparent 

pricing structures, along with potential savings from scalability, reduced hardware needs, lower 

maintenance, and operational costs, should be thoroughly analyzed. Choosing the right cloud 

provider is a foundational step toward ensuring a successful and sustainable cloud migration. 

 

Steps for Adopting Cloud Migration 

A successful cloud migration requires a meticulously crafted roadmap, with the discovery phase 

being crucial to the entire process. This phase involves a thorough assessment of your 

organization’s applications, data, infrastructure, and workflows to understand your migration 

needs and set clear expectations. 

1. Clarify Cloud Goals: The importance of defining clear cloud migration goals is 

emphasized by McKendrick (2021) in "Cloud Migration Strategies and Best Practices." 
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According to McKendrick, establishing clear objectives helps organizations align their 

migration efforts with business needs, ensuring that the migration delivers tangible benefits 

and meets predefined success criteria. 

2. Map Your IT Terrain: As detailed by Balalaie et al. (2016) in "DevOps: A Software 

Architect’s Perspective," a thorough analysis of existing digital assets and infrastructure is 

crucial. Balalaie et al. advocate for a comprehensive inventory of IT resources to 

understand the technical landscape, which informs migration readiness and helps identify 

potential obstacles. 

3. Spot the Risk Zones: In "Cloud Security and Privacy: An Enterprise Perspective on Risks 

and Compliance," Pearson and Benameur (2015) discuss identifying and managing risks 

during cloud migration. They emphasize the need to assess potential threats such as data 

corruption and performance issues to ensure that the new environment adheres to data 

security and privacy regulations. 

4. Crunch the Numbers: The financial aspects of cloud migration are explored by Marston 

et al. (2011) in "Cloud Computing—The Business Perspective." This work highlights the 

importance of calculating both initial and ongoing costs, including planning, execution, 

and maintenance, to effectively manage the financial implications of cloud adoption. 

5. Rank Your Digital Priorities: According to the "Forrester Research Report: The State of 

Cloud Migration," prioritizing applications based on their cost savings and return on 

investment (ROI) is essential. The report underscores the need to focus on high-impact 

resources and those with significant technical debt to maximize the benefits of migration. 

6. Delegate with Precision: In "Cloud Adoption and Its Impact on IT Governance," P. Mell 

and T. Grance (2011) highlight the importance of creating a structured migration team and 

implementing a clear communication plan. They suggest that effective governance and 

clearly defined roles are critical for coordinating migration activities and addressing any 

issues that arise. 

7. Craft Your Migration Blueprint: The necessity of a detailed migration plan is supported 

by the work of Gannon et al. (2020) in "Cloud Migration Strategies and Best Practices." 

They recommend developing a comprehensive migration blueprint that outlines the scope, 

timeline, and technology stack, serving as a guide for the migration team and documenting 

all processes. 

8. Back Up and Verify Data Integrity: The need for data backups and integrity verification 

is discussed by Chen et al. (2015) in "Data Protection and Backup Strategies for Cloud 

Computing." Chen et al. stress the importance of creating backups before migration and 

testing data integrity to prevent data loss or corruption. 
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9. Choose Your Deployment Path: In "Choosing the Right Cloud Model: Single, Multi, or 

Hybrid?" M. Armbrust et al. (2010) provide insights into selecting the optimal cloud 

deployment path. They discuss the benefits of single-cloud, multi-cloud, and hybrid 

approaches, advising organizations to choose based on their specific goals and resource 

needs. 

Realtime Success Stories 

Many major brands and services, such as Netflix7, Lyft8, Samsung9, Capital One10, Spotify, and 

Zoom, are utilizing cloud technology. Their migration has provided them with elasticity and has 

significantly contributed to reducing their carbon footprint. 

Role of Generative AI in Sustainability 

With generative artificial intelligence (AI) rapidly transforming various sectors, its potential to 

contribute to sustainability initiatives is immense. Integrating generative AI into these efforts 

offers significant benefits: 

1. Enhanced Decision-Making12: Generative AI provides precise predictions and 

comprehensive data analysis, enabling organizations to make well-informed decisions that 

positively impact the environment. This precision is crucial for achieving long-term 

sustainability goals. 

2. Efficient Resource Utilization13: By forecasting demand and supply trends for energy, 

water, and other resources, generative AI optimizes their usage, reduces waste, and 

minimizes environmental impacts. Efficient resource management is essential for 

sustainable development. 

3. Support for ESG Initiatives14: Generative AI offers detailed analytics and forecasts, 

helping organizations align their operations with environmental, social, and governance 

(ESG) criteria. This fosters a culture of sustainability that goes beyond mere compliance, 

enhancing the organization's reputation and building trust among stakeholders. 

Integrating generative AI into sustainability efforts not only benefits the planet but also drives 

operational excellence and stakeholder engagement. 

Role of Serverless Automation in Sustainability 

Once your workload is migrated to the cloud, the journey toward maximizing your cloud 

investment and reducing your carbon footprint continues. Continual improvement is essential, and 

exploring serverless automation frameworks is a key action. Leveraging cloud-based serverless 

services allows organizations to automate routine maintenance and operational tasks, leading to 

significant sustainability benefits. 

Serverless automation optimizes resource utilization by dynamically scaling resources based on 

demand. This eliminates idle servers and reduces overall energy consumption. This approach 

https://netflixtechblog.com/netflix-streaming-more-energy-efficient-than-breathing-57658d47b9fd
https://medium.com/codex/the-environmental-impact-of-aws-cloud-sustainability-c4693e741ff2
https://semiconductor.samsung.com/emea/sustainability/environment/preserving-nature/alliance-for-water-stewardship-certification/
https://aws.amazon.com/blogs/industries/capital-one-brings-sustainability-to-its-cloud-migration/
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minimizes waste, enhances operational efficiency, reduces downtime, and prevents manual errors. 

Consequently, organizations achieve better environmental performance, cost savings, and 

operational reliability, contributing to a more sustainable and resilient business model12. 

Conclusion 

The transition to cloud computing marks a critical stride towards sustainability. With global data 

center electricity consumption set to double by 2026 due to AI workloads and increased data 

processing, the urgency for energy-efficient solutions has never been greater. Cloud hyperscalers, 

equipped with scalable and efficient infrastructure, provide a promising avenue to tackle these 

challenges. Through the adoption of cloud-based serverless automation and generative AI, 

organizations can optimize resource utilization, curb energy consumption, and bolster ESG 

initiatives. This collective industry push is pivotal in combatting climate change and achieving 

net-zero carbon emissions. Embracing a comprehensive and strategic approach to cloud migration 

and operation stands to significantly enhance environmental sustainability, operational efficiency, 

and long-term resilience. 
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