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INTRODUCTION 

Cloud computing, responsible for approximately 3% of global carbon 

emissions, presents a pressing sustainability challenge. With data 

centres consuming massive amounts of energy - projected to reach 

8% of global electricity by 2030 - the imperative for greener cloud 

solutions is undeniable. Embracing sustainability in cloud computing 

is vital to curbing environmental impact and creating an eco-friendlier 

digital landscape. 

The energy consumption, e-waste, and carbon footprint associated with cloud 

computing can have a significant impact on the environment. To address this, 

organisations need to adopt sustainable practices in their cloud computing operations. 

This whitepaper provides 10 practical steps that organisations can take to drive 

sustainability in cloud computing. By implementing these steps, organisations can 

reduce their environmental impact and improve their overall sustainability in the cloud. 

 

 

 

 

  

Figure 1. 10 Steps Overview 
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STEP 1: DEFINE SUSTAINABILITY GOALS AND METRICS FOR THE CLOUD 

The first step on the journey towards sustainable cloud computing is to define clear 

sustainability goals and metrics. By assessing the current environmental impact of an 

organisation’s cloud operations, including energy consumption, carbon emissions, and 

e-waste generation, it is possible to gain a deeper understanding of the areas where 

improvements can be made in this area. With this knowledge at hand, specific and 

measurable sustainability objectives can be set that align with an organisation's 

broader environmental values, which at the moment is at the forefront of priorities for 

C-level individuals. These goals will serve as guiding principles to drive sustainability 

initiatives forward. 

 

STEP 2: EMBRACE PRODUCT CENTRIC ARCHITECTURE FOR SUSTAINABLE 

CLOUD SOLUTIONS 

Product Centric Architecture provides an authoritative approach to designing 

technology solutions that are centred around specific products or product sets. By 

adopting this approach, it is possible to create cloud solutions that are finely tuned to 

meet the functionality and goals of the product whilst also incorporating sustainability 

considerations. This step involves identifying opportunities within the cloud computing 

environment where product-centric architecture can be effectively implemented. By 

aligning architecture with product goals, it is possible to optimise resource utilisation, 

enhance user experience, and drive sustainable practices in the cloud as well as plan 

with a longer time horizon. This is all accomplished whilst delivering a high-quality 

product that benefits from new technology and is naturally more inclined to take 

sustainability into consideration. 

 

STEP 3: ADOPT MINIMUM VIABLE ARCHITECTURE FOR EFFICIENT CLOUD 

OPERATIONS 

Efficiency is a key aspect of sustainable cloud computing. The adoption of Minimum 

Viable Architecture (MVA) is an essential step towards achieving efficiency. MVA 

involves implementing the base architectural components that form the foundation of 

the architecture in such a way that the end result is good enough to be released. 

Naturally, it has been developed through the concept of Minimum Viable Product, 

which focuses on the less is more approach, something that aligns with Sustainability 

as a subject overall. 
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A popular depiction of this approach can be seen in Figure 2. By implementing a 

streamlined and optimised architecture that focuses on the necessary components, it 

is possible to minimise resource consumption, reduce waste, and improve overall 

performance. This step involves carefully evaluating cloud infrastructure to identify 

areas where simplification and consolidation can be achieved without compromising 

functionality or scalability. By adopting a MVA, the groundwork for sustainable cloud 

operations that maximise efficiency while minimising environmental impact is laid. 

There is also a synergy between MVA and Step 2’s Product Centric Architecture. By 

adopting MVA within a product-centric architecture, businesses can rapidly roll out 

viable products, and then iterate and refine the architecture as they gather feedback, 

and the product grows. This combination allows for quick market entry, adaptability to 

change, and continuous value delivery throughout the product's lifecycle. 

 

STEP 4: IMPLEMENT SUSTAINABLE DESIGN PRINCIPLES IN CLOUD 

ARCHITECTURE 

To drive sustainable cloud computing, it is crucial to incorporate sustainable design 

principles into  cloud architecture. By considering environmental factors during the 

design phase, it opens the door to optimise resource utilisation, realising improved 

energy efficiency, and overall sustainability. Implementing efficient resource allocation 

ensures that the cloud infrastructure uses resources effectively, avoiding over-

provisioning and reducing waste. A scalable and elastic architecture allows  dynamic 

adjustment of resources based on demand, optimising resource allocation and 

minimising unnecessary energy consumption. This is a core concept of Cloud 

technology itself and one of the reasons its adoption has increased substantially in 

recent years. 

Another area to consider here is the data centre’s themselves, where when making 

the initial choice of what cloud technology to go with, the right questions can be posed 

to the Cloud providers. Some of the considerations when optimising data centre 

Figure 2. MVP Depiction 



 
 

 6 

 

operations include implementing energy-efficient cooling systems, virtualisation 

technologies, and energy management practices to further reduce energy 

consumption and the carbon footprint. Additionally, selecting sustainable hardware 

components, such as energy-efficient servers and storage solutions, contributes to 

minimising power consumption and environmental impact. 

The sustainability pillar within the Well Architected Framework is a good starting point 

for identifying these principles in the first place. However, it’s also worth noting that 

these principles should span the end to end solution design and not just the technology 

elements. 

Lastly, another framework is Evergreen solutions, which significantly reduce 

environmental footprint by streamlining lifecycle processes. By eliminating the need 

for continuous teams to build, test, and upgrade, these solutions are inherently more 

efficient. Emphasising a through-life capability methodology, they are crafted not just 

for immediate project outcomes but for enduring utility, ensuring sustainable and long-

term benefits. 

 

STEP 5: LEVERAGE AUTOMATION AND ORCHESTRATION FOR EFFICIENCY 

Automation and orchestration play a vital role in driving efficiency and sustainability in 

cloud computing. By automating routine tasks and streamlining workflows, 

organisations can optimise resource utilisation, reduce human error, and improve 

operational efficiency. Automation can be applied to infrastructure provisioning, 

workload management, and monitoring, enabling optimal resource utilisation and 

energy consumption. Workload placement algorithms that consider energy efficiency 

metrics ensure that workloads are placed in an energy-aware manner, promoting 

consolidation and energy optimisation.  

Continuous monitoring and optimisation mechanisms help identify performance 

bottlenecks, inefficiencies, and energy-saving opportunities, facilitating ongoing 

efficiency improvements. It is therefore important to have the right teams and support 

structure in place so that these elements are kept at the forefront of priorities, even 

once a project has been delivered. 

Cloud FinOps should be a consideration in this step too as it brings financial 

accountability to the variable spend model of cloud computing. It combines technology, 

business and finance practices to drive cost efficiency in cloud operations. This 

efficiency goes hand sustainability improvements gained through this process.  
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STEP 6: PRIORITISE SECURITY AND PRIVACY IN SUSTAINABLE CLOUD 

SOLUTIONS 

In the realm of sustainable cloud computing, security and privacy are integral, despite 

not directly affecting sustainability metrics. Robust security measures such as data 

encryption and access controls enhance trust and underpin sustainable growth. 

Adherence to data protection regulations isn't just about compliance, it's an exercise 

in corporate responsibility, contributing to a sustainable business ecosystem. Swift 

threat detection and response mechanisms exemplify sustainable risk management, 

optimising resources, and preventing wastage. 

Secure cloud connectivity through VPNs demonstrates resilience against cyber 

threats, a cornerstone of sustainable cloud computing. These measures, therefore, 

form the basis for a sustainable approach in the digital environment, readying for 

potential risks and mitigating the escalating impact of data breaches and security 

threats. 

STEP 7: OPTIMISE ENERGY EFFICIENCY IN CLOUD INFRASTRUCTURE 

Optimising energy efficiency in cloud infrastructure is crucial for achieving sustainable 

cloud computing. Energy-efficient practices not only reduce carbon emissions but also 

lower operating costs and align with environmental objectives, something that is a win-

win for organisations.  

Implementing sophisticated cooling systems that utilise free cooling methods, 

economisers, or liquid cooling can dramatically reduce energy usage in data centres. 

This principle is not new to technology, and it can be likened to the management of 

personal devices such as laptops and phones when they run hot. Just as these devices 

tend to perform less efficiently and slower as they heat up, so do data centres, 

underscoring the importance of effective cooling systems for optimal performance and 

energy efficiency. 

Virtualisation and workload consolidation allow for better utilisation of resources, 

reducing the number of physical servers required and consequently lowering energy 

consumption. Implementing power management features, such as dynamic voltage 

and frequency scaling, helps optimise energy usage based on workload demands. 

Additionally, exploring renewable energy sources for powering data centres and 

leveraging energy-efficient hardware components further contributes to overall energy 

efficiency and sustainability. Although this may not be in the organisation's control, it 

is again a consideration to take when choosing which Cloud provider to go with. 

Lastly, Containerisation packages applications with their environments, ensuring 

consistent performance across platforms and optimising resource use. Infrastructure 

as Code (IaC) automates cloud resource management through code, ensuring 

efficient deployments and minimizing resource wastage. Together, they promote 

sustainable cloud computing by maximizing efficiency and reducing energy 

consumption. 
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STEP 8: FOSTER A CULTURE OF SUSTAINABILITY 

To truly drive sustainable cloud computing, organisations need to foster a culture of 

sustainability within their workforce. This step involves raising awareness, providing 

training and education on sustainable practices, and encouraging employee 

engagement. By instilling a sense of responsibility and ownership for sustainability, 

organisations can empower employees to actively contribute to environmental 

initiatives. Encouraging innovation and idea-sharing related to sustainability can also 

yield valuable insights and creative solutions. By integrating sustainability into the 

organisational culture, organisations can create lasting change and maximise the 

impact of their sustainability efforts. 

From an Architecture team perspective, the Architecture Review Board can be a 

checkpoint for all thing’s sustainability. The culture can be set by the board and they 

can ensure designs that are approved adhere to the sustainability principles and 

targets set prior. The onus is then on those bringing designs to spread this culture into 

project teams and work, knowing that if sustainability is not a consideration for an IT 

project, then this could potentially impact both the organisation and the specific project 

timeline itself. 

 

STEP 9: MONITOR AND MEASURE PROGRESS 

Monitoring and measuring progress are essential for ensuring the effectiveness of 

sustainability initiatives in cloud computing. This step involves establishing a robust 

monitoring framework and implementing appropriate measurement mechanisms to 

track key performance indicators (KPIs). Regularly assessing and analysing data 

related to energy consumption, carbon emissions, resource utilisation, and other 

relevant metrics provides valuable insights into the impact of sustainability efforts. By 

monitoring progress, organisations can identify areas for improvement, celebrate 

successes, and make data-driven decisions to drive continuous improvement in 

sustainability practices. 

 

STEP 10: CONTINUOUSLY IMPROVE AND INNOVATE 

Sustainability in cloud computing is an ongoing journey that requires continuous 

improvement and innovation. This final step involves regularly evaluating existing 

practices, staying informed about emerging technologies and trends, and seeking 

opportunities for further optimisation and innovation. Organisations should actively 

engage with industry peers, participate in sustainability forums, and collaborate with 

technology partners to share best practices and explore new solutions. By fostering a 

culture of continuous improvement and innovation, organisations can stay at the 

forefront of sustainable cloud computing and drive positive change within the industry. 
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CONCLUSION 

In this whitepaper, we have explored the ten essential steps to drive sustainable cloud 

computing. By defining comprehensive sustainability goals, embracing product-centric 

architecture, adopting minimum viable architecture, implementing sustainable design 

principles, leveraging automation, and optimising energy efficiency, organisations can 

establish a strong foundation for sustainable cloud operations. Other steps that should 

be taken include prioritising security and privacy, fostering a culture of sustainability, 

monitoring progress, and continuously improving and innovating further enhance 

sustainability efforts. 

By following these steps, organisations can not only reduce their environmental impact 

but also reap significant benefits such as cost savings, improved efficiency, enhanced 

brand reputation, and increased competitiveness.  

Sustainable cloud computing aligns with global environmental goals and contributes 

to a greener future. It is our hope that this whitepaper has provided valuable insights 

and practical strategies to guide organisations in their journey toward driving 

sustainability in cloud computing. Ultimately, it is up to us as technology professionals 

to create a more sustainable and environmentally conscious digital landscape. 
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