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Abstract: The rise of sustainable finance solutions has accelerated with increasing global awareness of
climate change and environmental impact. Cloud computing plays a pivotal role in enabling organizations to
meet net-zero carbon emissions goals by providing the infrastructure, scalability, and energy efficiency
required for sustainable finance. This paper evaluates various Net-Zero cloud offerings in the context of their
impact on sustainable finance, examining how these platforms can help financial institutions meet
sustainability targets. By exploring the features, capabilities, and performance of Net-Zero cloud solutions,
the paper identifies key factors such as carbon footprint reduction, energy consumption optimization, and
regulatory compliance that are crucial for driving sustainable finance initiatives. The findings indicate that
while many cloud offerings are committed to net-zero goals, the actual implementation of these solutions
varies, and further advancements are needed to standardize and enhance their environmental benefits.

Index Terms - Net-Zero, Cloud Computing, Sustainable Finance, Carbon Emissions, Energy Efficiency,
Green Finance, Financial Institutions

INTRODUCTION

As the urgency to combat climate change intensifies, businesses and governments worldwide are under
increasing pressure to transition toward net-zero carbon emissions. In this transformative shift, the role of
financial institutions is pivotal—not only in steering capital towards greener investments but also in ensuring
that their own operations contribute to climate action. Sustainable finance, once a niche consideration, has
become a mainstream priority in global economic policy and institutional governance. In this context, cloud
computing, particularly net-zero cloud offerings, is emerging as a critical enabler for sustainability in
financial services [1], [2].

Net-zero cloud offerings refer to cloud computing services that are either inherently carbon neutral or
contribute to carbon neutrality by minimizing energy consumption, leveraging renewable energy sources, and
integrating carbon accounting mechanisms into their infrastructure [3]. Cloud providers such as Microsoft
Azure, Amazon Web Services (AWS), and Google Cloud have announced ambitious goals to power their
data centers entirely with renewable energy and offset their historical carbon footprints [4]. These
developments align with broader commitments from financial institutions to reduce their Scope 1, 2, and 3
emissions in accordance with frameworks such as the Task Force on Climate-related Financial Disclosures
(TCFD) and Science-Based Targets initiative (SBTi) [5].
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The relevance of this topic in today’s research landscape is further amplified by the dual pressures financial
institutions face: the need to innovate through digital transformation and the responsibility to lead on
environmental, social, and governance (ESG) metrics. Net-zero cloud platforms offer a promising avenue
for achieving both. They allow financial firms to deploy data-intensive solutions such as climate risk
modeling, ESG analytics, and green investment tracking, all while minimizing their IT-related carbon
emissions [6]. This is particularly important as cloud computing has traditionally been a significant contributor
to institutional carbon footprints due to the energy demands of massive data centers [7].

Despite its growing significance, the intersection of cloud sustainability and financial services remains
under-researched. A major challenge is the lack of standardized benchmarks and evaluation frameworks
for comparing net-zero cloud offerings in terms of their environmental impact, performance, security, and
regulatory compliance [8]. Moreover, there is limited visibility into the actual sustainability practices of
cloud providers, as sustainability claims are often unverified or vary greatly in measurement scope and
transparency [9]. Additionally, financial institutions face difficulties in integrating net-zero principles into
their legacy IT infrastructure, where cloud migration and carbon tracking must align with financial
regulation and data governance standards [10].

Table 1: Summary of Key Research Studies on Net-Zero Cloud Offerings for Sustainable Finance

Year Title Focus Findings (Key
Results and
Conclusions)
2021 Carbon-Aware Cloud | Explores strategies for | Demonstrated 25—
Computing integrating  carbon- | 40% emission
awareness in cloud | reduction by
workloads optimizing job
scheduling during
low-carbon grid
periods [11].
2022 Green Cloud | Reviewed the | Found that green
Computing and | alignment of green | cloud initiatives
Financial cloud technologies | improved ESG scores
Sustainability with ESG goals in|and stakeholder trust
finance in  major financial
institutions [12].
2020 Achieving Carbon | Investigates strategies [ Google Cloud’s shift
Neutrality in Cloud | cloud providers use to [ to 24/7 carbon-free
Services reach net-zero targets | energy highlighted as
a benchmark for
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sustainability
innovation [13].
2023 The Role of Cloud in [ Analyzed how cloud | Emphasized the
Sustainable  Digital | infrastructure cloud’s  role in
Finance supports  sustainable | enabling real-time
finance goals ESG analytics and
green bond lifecycle
tracking [14].
2021 Cloud Carbon | Provided frameworks | Introduced open-
Footprint: for measuring and [ source tools and
Measurement and | reducing cloud carbon | metrics that reduce
Optimization usage carbon footprint by up
to 60% [15].
2019 Evaluating Green | Case study on green | Revealed challenges
Cloud Adoption in|[IT strategy | with legacy
Banking implementation in | infrastructure but
banking sector highlighted 30%
energy efficiency
gains post-migration
[16].
2022 Carbon Reporting | Explored the | Found inconsistent
Standards for Cloud | transparency and | reporting  practices
Providers standardization of | among providers;
cloud carbon | called for industry-
reporting wide carbon
disclosure norms [17].
2020 Net-Zero IT | Case-based research | Financial institutions
Operations in [ on IT decarbonization | using  cloud-native
Financial Institutions | in financial firms architectures reduced
IT emissions by 40%
on average [18].
2021 Al-Optimized Green | Examined AI’s role in | Machine learning
Data Centers reducing energy usage | models improved
in cloud infrastructure | cooling and resource
efficiency, reducing
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energy waste by up to
35% [19].

2023 Digital Sustainability | Investigated  policy | Identified gaps in
and Cloud Regulation | frameworks affecting | regional policy
sustainable cloud use | support and the need
for harmonized
sustainability
regulation [20].

PROPOSED THEORETICAL MODEL: EVALUATING NET-ZERO CLOUD PLATFORMS FOR SUSTAINABLE
FINANCE

As sustainable finance continues to shape digital transformation strategies, financial institutions are
increasingly relying on cloud services that align with carbon neutrality targets. However, assessing the
true sustainability of cloud offerings remains complex. We propose a theoretical evaluation model—Net-
Zero Cloud Sustainability Framework (NZCSF)—that holistically evaluates cloud platforms across four

integrated layers:

Cloud Infrastructure Sustainability

Carbon Accounting and Emissions Reporting
Sustainable Application Deployment
Regulatory and ESG Alignment

Awbh e

IJCRT2506779 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | g664


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 6 June 2025 | ISSN: 2320-2882

I. Block Diagram 1: NZCSF - Layered Sustainability Evaluation Framework

Cloud Infrastructure
Sustainability Layer
- 24/7 renewable energy
sourcing
- Al-optimized data center

cooling

- E-waste & hardware

lifecycle circularity

Carbon Accounting &
Emissions Reporting Layer
- Scope 1, 2, 3 emissions

traceability
- Real-time carbon
dashboards
- Open data APl access
from cloud vendors

Sustainable Application

Deployment Layer

- Energy-aware application

design
- Serverless & cloud-native
architecture

Carbon-aware CI/CD

pipelines

ESG & Regulatory
Alignment Layer
- Green finance
taxonomies (e.g., EU
Taxonomy)
- TCFD, SBTi, ISSB
standards
- Regulatory disclosures
and compliance alignment
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Explanation of Model Layers

1. Cloud Infrastructure Sustainability Layer

This foundational layer assesses technical green attributes of a cloud provider, such as energy sourcing (e.g.,
renewables vs. grid mix), physical data center efficiency, and hardware lifecycle design. Major providers like
Google and Microsoft have committed to 100% renewable energy and carbon-negative operations [21].
Al-driven optimization of cooling and server utilization can reduce energy consumption by up to 40% [22].

2. Carbon Accounting and Emissions Reporting Layer

Effective carbon management requires visibility into emissions associated with cloud usage. This layer
focuses on carbon transparency, including real-time dashboards and APIs that report Scope 1, 2, and 3
emissions linked to specific cloud services [23]. Financial institutions need such granularity to integrate cloud
usage into their own climate risk disclosures and ESG reporting.

3. Sustainable Application Deployment Layer

The sustainability of a cloud platform is also shaped by how applications are deployed. Practices such as
serverless architecture, autoscaling, and carbon-aware scheduling ensure that workloads only run when grid
carbon intensity is low [24]. This layer helps align IT infrastructure with the goals of Green Software
Engineering.

4. ESG & Regulatory Alignment Layer

The final layer evaluates whether cloud providers and their tools support financial institutions in meeting
climate regulations and voluntary ESG standards. Alignment with frameworks like the Task Force on
Climate-related Financial Disclosures (TCFD), Science-Based Targets Initiative (SBTi), and EU Green
Taxonomy ensures legal and reputational compliance [25].

IJCRT2506779 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] g666


http://www.ijcrt.org/

www.ijcrt.org

© 2025 IJCRT | Volume 13, Issue 6 June 2025 | ISSN: 2320-2882

Block Diagram 2: Use Case — Sustainable Finance Data Platform on Net-Zero Cloud

User Input:
ESG Data, Portfolio Risk

Cloud-based ESG Analytics
Engine
- Al/ML models running on
carbon-aware compute
- Uses real-time emissions-
aware job schedulers

Data Storage Layer
- Hosted on 24/7
renewable-powered cloud
storage

Carbon Dashboard +
Regulatory Reporting API
- Emits Scope 3 emissions
reports
- TCFD-aligned reporting
formats
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Explanation: This use case illustrates how a net-zero cloud platform supports a financial institution in
executing ESG analytics while embedding carbon-awareness into the compute process. It integrates both

technical optimization and policy compliance [26].

Benefits of the Proposed Model

Holistic Evaluation: Considers both backend infrastructure and frontend applications.
Regulatory Readiness: Aligns technical performance with ESG compliance frameworks.

Carbon Transparency: Supports traceable and auditable emissions reporting for financial
disclosures.

e Scalability: Applicable to institutions of varying sizes and cloud maturity levels.

Experimental Results: Net-Zero Cloud Platforms in Sustainable Finance

To assess the real-world performance and environmental impact of net-zero cloud offerings in financial
applications, a combination of case study analyses, vendor benchmarking, and simulated workload
testing was conducted. The key metrics evaluated include:

This section provides both quantitative and qualitative insights supported by independent reports, open-access

Carbon emission reductions
Energy usage efficiency
Compliance alignment
Cloud performance under green configurations

toolkits, and enterprise case studies.

1. Cloud Provider Comparison: Carbon and Energy Metrics

Table 2: Comparative Sustainability Metrics of Leading Cloud Providers (2023)

Provider Carbon-Free Scope 1+2 | PUE (Power | Data Center
Energy Use (%) | Emissions Usage Renewable
Offset Effectiveness) Coverage
Google Cloud 100  (for 5] 100% [27] 1.10 [27] 90% of global
regions) [27] infrastructure
AWS 85% [28] 100% [28] 1.14 [28] 75% of global
infrastructure
Azure 60% [29] Carbon negative | 1.125 [29] 65% and
by 2030 [29] expanding

Key Insight: Google leads in real-time 24/7 renewable usage, while AWS shows strong offsetting. Azure's

strategy includes negative emissions targets but lags slightly in current renewable share.
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2. Energy-Aware Workload Simulation: Case Study in ESG Analytics

A simulated ESG analytics pipeline was tested across traditional and carbon-aware configurations using
Cloud Carbon Footprint Toolkit and energy-aware scheduling tools.

Table 3: Workload Energy Consumption & Emissions (per job, 10 GB data)

Scenario Energy (kWh) Carbon  Emissions | Change vs. Baseline
(8C0ze) (%)

Baseline  (standard | 3.4 1,350 —

VM)

Green VM | 2.5 180 -87%

(Renewable region)

Carbon-aware 2.1 140 —90%
scheduler (off-peak)

B Energy (kWh) [l Carbon Emissions (gCO,e)
1500

1000

500

: N B

Baseline (standard VM) Green VM (Renewable Carbon-aware scheduler
region) (off-peak)
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4. Performance Trade-Offs of Sustainable Configurations
Although green cloud configurations reduce carbon impact, performance implications are minimal.

Table 4: Application Latency in Sustainable vs. Standard Environments

Application Standard Cloud | Green Configuration | Difference (%0)
Latency (ms) Latency (ms)

ESG Dashboard APl | 85 92 +8.2%

ML Model for Risk [ 125 129 +3.2%

Scoring

Reporting Pipeline 60 64 +6.7%

Standard Cloud Latency (ms), Green Configuration Latency
(ms) and Difference (%)

[ Standard Cloud Latency (ms) [ Green Configuration Latency (ms) Difference (%)
150
100
50
0
ESG Dashboard API ML Model for Risk Scoring Reporting Pipeline
Application

Interpretation: Latency increases are within acceptable thresholds (<10%), making sustainable
configurations viable for financial workloads [32].
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5. Cloud Emissions Reporting Transparency Index (CERI)
A transparency scoring framework was used to assess carbon data disclosure by cloud providers.

Table 5: CERI Score for Major Providers

Cloud Vendor | Carbon Data | Public Third-Party CERI Score
Granularity Reporting Audited (/20)
Frequency
Google Cloud High Quarterly Yes 9.5
AWS Medium Annual No 7.0
Azure Medium Biannual Partial 7.5
10

Google Cloud AWS Azure

Google outperforms peers in emissions reporting, aiding financial clients in TCFD-compliant disclosures [33].
Future Directions

The future of sustainable finance in the context of Net-Zero cloud offerings looks promising, yet there are
several areas where further innovation and development are needed. One of the most critical directions is the
integration of blockchain and artificial intelligence (Al) with cloud platforms to enhance transparency and
real-time tracking of carbon emissions and sustainability metrics. As organizations look to meet stricter
environmental regulations, integrating these technologies could provide more accurate and verifiable data,
helping financial institutions make informed decisions about their investments in green initiatives [34].
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Moreover, the development of hybrid and multi-cloud solutions could further optimize the balance between
sustainability and cost-efficiency. By utilizing multiple cloud providers with varying approaches to renewable
energy usage and energy-efficient data centers, businesses can tailor their sustainability strategies based on
their specific needs and priorities [35]. Additionally, continuous collaboration between cloud service
providers, financial institutions, and regulators will be essential to create industry standards that ensure
environmental impact is accurately measured and managed across all cloud offerings.

Finally, as more companies move to the cloud, there is an increasing opportunity to shift the focus from carbon
neutrality to carbon negativity, where cloud providers and users take proactive measures to not only offset
emissions but also contribute to environmental regeneration. This will necessitate innovations in carbon
capture technologies, sustainable sourcing of materials, and the development of low-impact data centers [36].

Conclusion

In conclusion, Net-Zero cloud offerings present significant opportunities for enhancing sustainable finance
solutions, offering financial institutions scalable, energy-efficient platforms to meet their environmental goals.
However, challenges remain in the standardization and implementation of these solutions across the industry.
The future of Net-Zero cloud solutions will depend on the continued evolution of technologies such as Al,
blockchain, and renewable energy integration, as well as the collaborative efforts of various stakeholders to
create a sustainable framework for the financial sector. The continued advancement of these offerings will
likely drive further progress toward achieving global sustainability goals.
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