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Abstract:

This study aims to investigate the role of digital transformation in developing smart environmental accounting
technologies and improving the quality of disclosure through analyzing Microsoft Cloud for Sustainability as a
practical model.

The findings of this study indicate that integrating digital technologies into environmental accounting improves
the quality of disclosure and enhances a company’s ability to make more sustainable management and strategic
decisions. In contrast, the application of digital transformation in environmental accounting tools in developing
countries faces technical and legislative challenges that need reforms and well professional training for

accountants.
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1. Introduction:

In the modern world, the development of economic institutions is no longer limited to their financial funds. The
environmental dimension has become an important part of this assessment. Therefore, environmental
accounting emerged as a specialized accounting tool for measuring and disclosing the environmental influence
of economic activities to promote transparency and accountability for various stakeholders.

Traditional methods for collecting environmental data and reporting disclosure face various challenges,
including poor data accuracy, slow disclosure procedures, and difficulty meeting the requirements of modern
international standards like the Corporate Sustainability Reporting Directive (CSRD) and the Global Reporting
Initiative (GRI) standards.

In contrast, digital transformation has changed various accounting systems by adopting tools based on Al and
huge data analytics. This provides advanced skills for collecting environmental data such as gas emissions,
energy consumption, the types of waste and the way of processing it in real time, either at the moment of an
activity or afterward. This process produces accurate and transparent reports that fit with international
standards.

Through the environmental accounting system, this situation can enable companies to possess accurate
environmental data that supports the quality of disclosure and takes decisive actions.

This research study attempts to answer the following question:

What is the role of digital transformation in developing the environmental accounting system and
improving the quality of environmental disclosure in compliance with modern accounting requirements
and international standards?

Study Hypotheses:

-Digital transformation plays a crucial role in developing environmental accounting systems.

-Al fosters environmental transparency and disclosure.

-The Microsoft Cloud for Sustainability platform provides integrated digital solutions that enable institutions to
unify their environmental data and report more accurate and transparent disclosure procedures in line with
international standards.

Aim of the study: This study aims,

-To define the concept of environmental accounting and explain why it has become essential in light of digital
and environmental challenges.

-To emphasis on how Al can change the way institutions track their environmental impact.

-To analyze and understand how the components and tools of the Microsoft Cloud for Sustainability platform
work.

-To show the advantages of using the platform in helping institutions to make sustainable decisions.

-To identify some challenges and obstacles that enterprises may face when adopting these types of solutions
especially in developing countries.

Research Methodology:
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The study intends to use descriptive approach to gather information about the effect of digital transformation in
developing environmental accounting. It presents the most important international frameworks and standards
governing environmental disclosure such as CSRD, GRI, and IFRS S2. The focus of this study was on how digital
technologies including Al, contribute to improving environmental data processing and reporting more accurate
and transparent disclosure reports.
Moreover, the analytical approach is also used through studying available data on the Microsoft official website
and its digital sustainability platform, Microsoft Cloud for Sustainability, in addition to technical documents and
reports issued by the company. The focus was also on publicly available reports, as they are reliable sources that
provide accurate and auditable data that allowed for an analysis of the company's experience in employing
digital solutions to support environmental accounting and improve the quality of environmental disclosure in
accordance with international standards.

2. The Literature Framework for Digital Environmental Transformation and Environmental

Accounting

2.1 Digital Environmental Transformation Digital transformation is no longer a secondary option for
enterprises but has become an imperative necessity in an era of rapid innovation. It is: "a process of rebuilding
business models using emerging digital technologies, such as artificial intelligence, cloud computing, and big
data analytics, with the aim of enhancing economic performance. (Sillin Li & others, 2023, p. 01)
Digital environmental transformation is a deeper step: «it does not only aim to update systems but also integrates
technologies like cloud computing, Al, and blockchain into environmental accounting. The goal is to obtain
accurate, transparent, and secure data that helps enterprises make sustainable and conscious decisions. This is a
transition from paper-based tables and rough estimates to smart platforms that track environmental impact
moment by moment, giving institutions an environmental awareness based on actual facts. (Klychova & others,
2024, pp. 1-3)
2.2 Environmental Accounting
2.2.1 Definition Environmental accounting is one of the modern branches of accounting that has emerged in
response to the growing interest in the impact of economic activities on the environment. Huei-chun Chang
defines it as: "an integrated field of accounting that is increasing in importance with growing environmental
awareness. It is not limited to recording environmental costs but includes analyzing environmental risks,
evaluating assets based on their environmental impacts and studying investments from a sustainability
perspective, while developing information systems capable of tracking environmental performance and
providing accurate data to decision-makers, thereby balancing economic goals with environmental obligations.
(Huei-chun Chang, 2007,p.15)
Additionally, within the emergence of digital transformation, environmental accounting has entered a new era,
as Al, cloud computing, and blockchain technologies that have contributed to improving report quality,
disclosure speed, and enhanced transparency, Klychova et al. defines it as: "a key tool in the environmental

management system of economic institutions, aiming to organize an effective accounting system that relies on
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digital technologies to generate accurate environmental reports, thereby enhancing the ability to make
sustainable decisions. (Klychova & others, 2024, p. 01)

2.2.2 Types of Environmental Costs

The enterprises bear a variety of environmental costs that can be classified as follows: (Huei-chun Chang, 2007,
pp.17-18)

Explicit Costs: These are direct, measureable costs, including upgrading technologies and production

processes to reduce emissions, waste disposal, paying environmental fees and licenses, regulatory fines, and

legal fees in environmental disputes.

Implicit Costs: These are indirect costs that are difficult to measure accurately, such as employee training
programs on environmental practices, environmental management and monitoring costs, and loss of reputation
or public trust when environmental incidents occur.

Private/Internal Costs: These are costs that directly affect the financial performance of the enterprises and are
used to support administrative and investment decisions.

Externalities: These are burdens borne by society and the environment as a result of economic activities, such as
water or air pollution and are often not recorded in traditional accounting ledgers.

New technology-related costs have emerged since digital transformation, such as the digitization of
environmental data, purchasing or licensing software for environmental impact analysis, protecting data security
and privacy, training personnel to use smart systems, and ensuring the integration and regular maintenance of
these systems with internal accounting systems.

2.2.3 International Standards and Frameworks for Environmental Accounting: International standards and
reference frameworks are a cornerstone for unifying environmental accounting practices and improve the
reliability of reports, as well as their responsiveness to regulatory and auditing requirements globally. They
establish clear methodologies for measuring and evaluating the environmental impact of economic institutions
and ensure disclosure transparency.

- CSRD and ESRS Framework: In the context of enhancing environmental transparency and international
commitment to sustainable disclosure, the European Union adopted the Corporate Sustainability Reporting
Directive (CSRD) legislative framework which has been gradually taking effect since 2024. It forces thousands of
European companies to regularly and comprehensively disclose their environmental, social, and governance
(ESG) performance. To apply this legislative framework, the European Sustainability Reporting Standards (ESRS)
were developed under the supervision of the European Financial Reporting Advisory Group (EFRAG). This is a
detailed framework that includes horizontal standards (general standards applicable to all institutions in
different sectors) and distinct standards (designed to suit the specificities of each sector). These cover carbon
emissions (Scopes 1, 2, and 3), natural resource consumption, circular economy policies, and environmental and
social impacts across the value chain. According to the official EFRAG appendix (2023), 12 initial standards were
defined (such as ESRS E1 for climate and ESRS ES for the circular economy, which focuses on resource efficiency,

recycling, and waste reduction), to be adopted gradually with the objective of making environmental disclosure a
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legal and non-voluntary obligation which represents a major step toward unifying environmental accounting
standards at the European and international levels. (EFRAG, 2022)

- Global Reporting Initiative (GRI) Standards: The GRI Standards are among the most widely used standards
for preparing sustainability reports that include environmental, social, and corporate governance (ESG) aspects.
They focus on the actual impact of the economic institution on the environment, society, and stakeholders, not
just on traditional financial data. The GRI Standards have a clear structure that includes three levels:

Universal Standards: They define the basic foundations that all institutions must adhere when disclosing,such
as GRI 1 (Foundation), GRI 2 (General Disclosures), and GRI 3 (Material Topics).

Sector Standards: They clarify the disclosure process according to the nature of the institution's activity, so
disclosure requirements vary between sectors (such as energy, agriculture, or transportation).

Topic Standards: They address specific issues such as water, waste, energy, or biodiversity. These standards
allow institutions to prepare more flexible and accurate reports according to their material topics, while
maintaining compatibility with other frameworks like the GHG Protocol and ESRS. these standards have a great
importance when integrated with modern digital platforms (such as smart cloud systems) which help institutions
track and analyze their environmental data and prepare more transparent and reliable reports. (Global Reporting

Initiative, n.d)

[ GRI Standards j

e N~ N O N
Universal Standards Sector Standards Topic Standards

Requirements and
principles for using the
GRI Standards

Disclosures about the
reporting organization

GRI 202

Disclosures and
guidance about the
organization's material

topics
GRI 304 GRI 205
- J
Apply all three Universal Use the Sector Standards that Select Topic Standards to report
Standards to your reporting apply to your sectors specific information on your

material topics

Sourse : Global Reporting Initiative. (n.d). A Short Introduction to the GR/ Standars. GRI
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-Greenhouse Gas Protocol (GHG Protocol): This protocol was developed by the World Resources Institute
(WRI) and the World Business Council for Sustainable Development (WBCSD); it is the most widely used
framework for measuring and managing greenhouse gas emissions. It divides emissions into three scopes:
(Greenhouse Gas Protocol, 2023)
Scope 1: Direct emissions from sources owned by the institution such as fuel combustion.
Scope 2: Indirect emissions from the production of consumed electricity, heating, or cooling.
Scope 3: Other indirect emissions along the value chain, including suppliers, customers, external transportation,
and more. This classification has become the cornerstone on which most environmental measurement tools rely,
including Microsoft Sustainability Manager, which facilitates the unification of emissions reports and response to
global disclosure requirements.
-International Sustainability Disclosure Standards IFRS S1 and IFRS S2: The International Sustainability
Standards Board (ISSB) has issued two new standards to support sustainability disclosure, IFRS ST and IFRS S2.
The former focuses on the need for institutions to disclose all sustainability-related risks and opportunities that
could affect their financial performance or their ability to obtain financing or the cost of capital, whether in the
short, medium, or long term. It provides a clear framework for how to prepare and what to include in these
disclosures, with the aim of helping investors make more conscious financial decisions (IFRS Foundation, 2023,
p. 06). Despite its comprehensiveness, its direct link to environmental accounting is limited, as it is considered a
general basis that complements the more specialized standards in this field. Whereas, IFRS S2 is specialized in
climate disclosures, directing institutions to provide detailed information about physical climate risks (such as
natural disasters and rising temperatures) and how they affect their operations and financial assets, transition
risks (such as changing policies or transitioning to renewable energy), in addition to climate opportunities such
as innovation and improving resource efficiency. The standard also obliges institutions to include aspects of
climate governance in their reports that contributes to the transition from voluntary to mandatory financial
disclosure and enhances the integration of environmental accounting within the financial system of institutions.
(IFRS Foundation, 2023, p. 05)

3. Digital Transformation as a Strategic Tool for Smart Environmental Accounting
Digital transformation represents a strategic tool for developing environmental accounting through technologies
such as Al and cloud computing that allows for real-time monitoring of environmental impact, improving the
quality of disclosure, and supporting sustainable decisions.
3.1 The Role of Digital Transformation in Developing the Environmental Accounting System
Digital transformation has brought a paradigm shift in environmental accounting, enabling institutions to collect
accurate environmental data and analyze it quickly, which has helped prepare accurate and reliable disclosure
reports. Digital technologies such as cloud systems and big data analytics have reduced the costs of information
collection, accelerated disclosure processes, and made it easier for accountants to provide more detailed
information that allows investors and regulatory bodies to clearly evaluate environmental performance. These

tools have also helped improve internal control and provide standardized data that is easy to compare, which
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enhances stakeholders’ confidence in environmental reports. However, digital transformation remains a
challenge in terms of governance, as some tools can be used to hide or distort environmental data, which
requires accountants and auditors to be vigilant to ensure that these technologies are directed toward achieving
sustainable development rather than serving short-term goals. (Jingjing & others, 2025, p. 04)

3.2 Artificial Intelligence as an Enabler of Environmental Analysis Digital transformation isn't just about data
collection and organization; it also involves using (Al) as an effective analytical tool capable of extracting hidden
environmental patterns, predicting risks and evaluating an institution's environmental performance more
accurately and objectively. Al is a promising tool for enhancing the efficiency of environmental accounting due to
its high capabilities in: (Olawade & others, 2024, pp. 10-11)

- However, processing massive amounts of environmental data from diverse sources and analyzing it in real time
with high accuracy and efficiency. This capability allows organizations and environmental authorities to make
swift and well-informed decisions to protect the environment and public health.

- In addition, the automation provided by these technologies helps reduce the operational costs associated with
environmental monitoring programs and expands their geographical and technical scope without the need for
significant human resources. It also reduces error rates compared to traditional methods.

- Despite these advantages, the environmental Al systems face several challenges as the effectiveness of these
models largely depends on:

* The quality of the input data: poor data can lead to erroneous errors and misleading estimates which
negatively impacts environmental decisions and policies.

* The scarcity of environmental data in many geographical areas because of poor infrastructure or political and
economic obstacles which hinders the development of comprehensive and reliable monitoring systems.

* Ethical issues related to the use of Al in the environmental context, concerning data ownership, privacy, and the
potential for misuse.

* The negative environmental impact of Al technologies, particularly the high energy consumption of data
centers and the reliance on resource-intensive manufacturing processes that include rare earth minerals. Some of
these minerals are often extracted using methods that lead to soil and water pollution and the production of
radioactive waste, as documented in recent field reports, This highlights the need to adopt regulatory and ethical
frameworks that ensure the responsible and sustainable use of these technologies in the service of
environmental accounting.

3.3 The Role of Artificial Intelligence in Enhancing Transparency and Improving Environmental:
Disclosure Acrtificial intelligence (Al) contributes to the development of environmental accounting by collecting
and analyzing large volumes of environmental data, such as emissions and resource consumption, quickly and
accurately. This allows for the automated preparation of sustainability reports that comply with international
standards (such as GRI and SASB), which enhances transparency and reduces human error. Technologies like
natural language processing (the ability of a computer to understand human text or speech) and machine
learning provide real-time dashboards and precise indicators that help in making sustainable decisions based on

reliable, instantaneous information. Thus, Al is a key tool for improving the quality of environmental disclosure,
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boosting stakeholder confidence, and supporting organizations' transition toward a more sustainable future.
(Adelakun & and others, 2024, pp. 1028-1032)

4. Developing Environmental Accounting and Improving Disclosure Quality through the Microsoft
Cloud for Sustainability Platform:

4.1 Microsoft's Experience in Sustainable Digital Transformation: Microsoft Corporation is a multinational
American information technology company leader in software development that was founded on April 4, 1975
by Bill Gates and Paul Allen and is headquartered in Redmond, Washington.
In 2024, Microsoft has offered the following products and services: (MCFARLANE & JEFREDA, 2025)
Cloud and Al: Targeting IT professionals, developers, software vendors, and consumers through the Azure Al
platform, online experiences, cloud infrastructure, cognitive Al services, and other business applications.
Experiences and Devices: End-user experiences through products, services, and devices, including Microsoft
365, Windows, Microsoft Teams, and Surface devices.
LinkedIn: A service that helps professionals expanding their networks, connects with hiring companies, and
provides learning opportunities.
Gaming: Developing hardware, content, and services like Xbox and Surface across platforms to expand the user
base through gaming and social interaction experiences.

Over the last decade, Microsoft has begun to give digital sustainability and its environmental role strategic
priority. It has launched initiatives and projects that use Al to create a positive environmental impact, such as:

-The Microsoft Al for Earth program to support projects related to water, biodiversity, and climate change.

(Microsoft Stories Asia;, 2021)

-Inspirational academic papers like "Accelerating Sustainability with Al" which emphasizes the role of Al in
transitioning toward a more sustainable environment. (Microsoft, 2025)

-The Microsoft Cloud for Sustainability platform which represents a qualitative step toward sustainable digital
transformation.

Here, we provide an analytical reading of Microsoft's experience in developing environmental accounting
through this platform. It enables companies to collect accurate environmental data, process it according to
international accounting disclosure requirements, and prepare more reliable and transparent sustainability
reports. This model serves as a practical example of how digital transformation can contribute to improving the
quality of environmental disclosure and support corporate decision-making that considers the environmental
dimension alongside financial goals.

4.2 Defining the Microsoft Cloud for Sustainability Platform: It is a digital solution designed to help

enterprises manage their environmental data and prepare sustainability reports in accordance with international
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accounting and environmental standards. It allows collecting data on emissions and resource consumption
across various operational activities, then processing and converting it into measurable and reportable
quantitative indicators. It also enables accountants to link this data to financial and non-financial reporting
systems that facilitate the preparation of transparent and standardized reports that comply with approved
disclosure frameworks like GRI and IFRS S2.

In addition, this platform helps enterprises toward emissions reduction goals and improves resource efficiency,
making it a practical tool for integrating the environmental dimension into the accounting decision-making
process and supporting the shift toward a more sustainable business model.

The Microsoft Cloud for Sustainability platform was chosen as an applied model because it clearly reflects the
effect of digital transformation on the development of environmental accounting. It's not limited to just
collecting environmental data but also provides tools to process it and prepare disclosure reports that comply
with international standards, highlighting the role of digital solutions in supporting transparency and improving
the quality of environmental disclosure.

To illustrate how the platform works from an accounting perspective, two original diagrams issued by the
company were used to demonstrate the flow of environmental data and the mechanism for processing it to
prepare reports.

Diagram 01: The Ecosystem of the Microsoft Cloud for Sustainability Platform Solutions

Microsoft Cloud for Sustainability solution ecosystem

Ecosystem of partner sustainability solutions

System integrators Data providers Solution providers Governance partners Report providers

Audience Everyone Data roles Sustainability & finance roles IT roles
Get insights about progress Centralize and unlock data Monitor and manage ESG performance Manage IT emissions
Microsoft Business Central
S e Sustainability data Sustainability Sustainability Emissions Impact
Solutions g s solutions in Manager Module Dashboards & Azure
Copilot templates . < S
Microsoft Fabric carbon optimization
Transform disparate ESG data Report and disclose progress Unlock ESG data intelligence Turn insights into action
"f Microsoft Copilot led awareness, automation, recommendations, and decision making
Built on Microsoft Cloud and Intelligent Data Platform

«El-Manhel Economy, volume 09, Number 01, Mai 2026, P649-666 », University of El Oued, Algeria.



The Role of Digital Transformation in Developing Smart Environmental Accounting and Improving the

Quality of Disclosure ( The Microsoft Cloud for Sustainability Platform as a Model)

This diagram illustrates the ecosystem provided by the platform to support organizations in managing their
environmental, social, and governance (ESG) data. It highlights the main groups that benefit from the platform,
which include the following roles:

Data: Data collection and analysis managers who use the platform to centralize environmental data and ensure
easy access.

Information Technology: Responsible teams for managing the emissions of the technical infrastructure.
Sustainability and Finance: Financial professionals and sustainability officers who monitor environmental and
social performance relying on accurate data to prepare external disclosures.

General Users: Various individuals within the organization who benefit from performance indicators related to
sustainability goals.

The platform includes a set of digital solutions such as: analysis and reporting tools (Sustainability Insights),
emissions monitoring dashboards, tools to improve the carbon footprint in Azure, and sustainability data
management via Microsoft Fabric. It also provides additional support through Microsoft Copilot technologies
which help automate processes, provide recommendations, and transform scattered environmental data into
information that is analyzable and actionable for decision-making.

Diagram 02: The Reference Architecture for the Microsoft Cloud for Sustainability Platform

Microsoft Cloud for Sustainability - Reference architecture

P Microsoft Power Platform o Microsoft Dataverse
Operations and 5 S oy
iR ot eoa Microsoft Sustainability Manager Business insights
PREPARED DATA Optional staging Send prepared data Send process data ‘
Carbon activities Data A External
\pprove and Aggregated A
(Scope 1, 2, 3) 3 transformation 8 calcilate 8 dota reporting Power Bl reports
P Activity ———>  Emissions ————> (CSRD, ISSB™, —>
Water and pipelines dat ok T s ‘
waste data ata Aty g
Emissions Impact
A~ Dashboard
UNPREPARED DATA !
. < v
Unstructured data &  Microsoft Fabric <y
Sociai dat Stage :
ocial data T2 source data . e . . . .
Sustainability Data Solutions in Fabric Azure Purview
Governance data Compliance
Microsoft 5 RAW © REFINED © AGGREGATED Ma"age"
Emissions — ) CSRD reporting
Rawdata ——> ESGschema ——> Computed metrics —>
A Microsoft Azure .
Business
Prepare, transform, Aggregate, prepare licati
a Microsoft 365 cleanse ESG data for reports applications
CSRD: Corporate Sustainability Reporting Directive, ISSB™: International Sustainability Standards Board, IFRS ®: International Financial Reporting Standards, SASB®: Sustainability Accounting Standards Board
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This diagram illustrates the main environmental and social data that the platform relies on to prepare disclosures
and reports.
The accounting cycle begins with collecting data on various activities, including emissions data (Scope 1, 2, 3),
water, waste, value chain data, and governance and social data, in addition to unstructured data like social
information. This data is processed through Data Transformation Pipelines, where it is cleaned, aggregated, and
transformed within the Microsoft Fabric environment to become standardized data.
After that, ESG metrics are calculated and aggregated data is prepared for disclosure. The platform also allows for
the preparation of reports that comply with international frameworks such as CSRD, ISSB, and IFRS, in addition
to creating dynamic dashboards via Power Bl to support the decision-making process. Thus, Diagram 02
demonstrates that the platform is not limited to data collection but provides an integrated system for processing
data and converting it into financial and non-financial information that improves transparent disclosure and
meets the requirements of modern environmental accounting.
4.3 The Platform’s Operating Principle as a Smart Model for Environmental Accounting: The platform
relies on a smart operational design that enables it to perform the tasks of an environmental accountant semi-
automatically, based on three main pillars: input of standardized data, analytical processing supported by Al, and
the generation of structured quantitative reports that can be exported immediately, through several stages:
(Microsoft Corporation, 2024)
First: Smart Classification of Environmental Data: The platform begins by collecting environmental data and
classifying it into categories, including:
Activity Data: Classified according to the Greenhouse Gas (GHG) Protocol into Scope 1 (direct emissions),
Scope 2 (indirect emissions from imported energy), and Scope 3 (value chain emissions). (Greenhouse Gas
Protocol, 2023)
Circularity Data: Covers the materials entering and leaving industrial processes to track the material life cycle.
Emissions Data: Automatically linked to globally recognized emission factors.
Waste & Water Data: Includes the volume and quality of waste, and the consumption and quality of water.

This system encourages applying the GHG protocol to include additional data such as water quality and
recycling chains, making the platform a comprehensive digital model for environmental accounting that is

compatible with modern CSRD and ESRS standards.
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Table N 1: Environmental Data Classification (Quantitative Reporting Data Categories)

Field Description
Report type Select Emissions report, Water report, Waste report, Circularity report (preview), Corporate
Sustainability Reporting Directive (CSRD), or Data trail (preview). For more information about
creating data trail reports (preview)
Language Enter the language for the report, if different from the default.

Report name

Enter the name of the report.

Start date

Specify the start date for the data on the report.

End date

Specify the end date for the data on the report.

Finished good

If you selected Circularity report (preview) as the report type, select the finished good to generate

the report for.

Reporting year  |If you selected Corporate Sustainability Reporting Directive (preview) as the report type, select the
Reporting year for which the report should be generated.
Facility If you selected Waste report as the Report type, select the facility for which the report should be

generated. If you leave the facility name blank, the report is generated for the entire organization.

Summarize by

If you selected Water report as the Report type, you can select a time interval for aggregating data

(year, quarter, or month). If you leave it blank, there's no aggregation based on time intervals.

Source: Microsoft Corporation (2024), Generate a Report, https://learn.microsoft.com/en-us/industry/sustainability/report-quantitative-

preparation-report

Second: Quantitative Report Generation: The platform provides a flexible reporting interface that allows users

to easily adjust report variables. Users can define the time period (monthly, quarterly, or annually), select the

data type (actual or estimated), choose the environmental scopes (1, 2, and 3), and specify the environmental

categories (emissions, waste, water, circularity), and determine the data source, whether manual or integrated

with other systems like loT or ERP. This variety of options enables the generation of accurate and customizable

quantitative reports tailored to the enterprise's needs.

This stage is illustrated in the following table:
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TableN 2: Quantitative Report Generation (Report details)

Field

Description

Report level

If you selected Emissions report, specify the org level to display from All levels or 1 to 6. This
action determines the detail to display data at an organizational unit level on the report. For
example, if you select Org level 3, the data provides detail for the highest level of your

organization and two levels under.

Hierarchy as of

in this field.

Specify the date to identify the hierarchy version to use. The report shows the data for the date

range that you set in step 3, with the organizational hierarchy in place on the date you specify

Organizational unit

If you selected Corporate Sustainability Reporting Directive, select the organizational unit

forincluding data on the report.

Source: Microsoft Corporation (2024), Generate a Report, https://learn.microsoft.com/en-us/industry/sustainability/report-quantitative-preparation-report

Third: Organizational Hierarchy Integration: The platform enables reporting according to the organization's

hierarchy. Additionally, data can be linked to a specific facility, geographical location, business unit, or even a

country/region. This allows for the display of environmental performance at the required aggregation level

which helps defining environmental responsibilities, monitor the highest-emitting locations, and develop more

precise and effective intervention strategies. The following table illustrates this:

Table N 3: Organizational Hierarchy

Report Data Category

Fugitive emissions, Industrial process, Mobile combustion,

Activity data Scope 1: Direct emissions
Stationary combustion

Activity data Scope 2: Indirect emissions Purchased cooling, Purchased electricity, Purchased heat,
Purchased steam

Activity data Scope 3: Value chain: upstream Categories 1-8

Activity data Scope 3: Value chain: downstream |Categories 9-15

Circularity data

Input material data

(Preview) Item bill of materials

Circularity data

Output material data

(Preview) Facility item production

Emissions All emissions data All emissions data

\Waste activity Waste quantity / Waste quality test result
All waste activity data

data

Water  activity|Water quantity data Water quality /Stored water

data Water quality data Water quality test result

Source: Microsoft Corporation (2024), Generate a Report, https://learn.microsoft.com/en-us/industry/sustainability/report-quantitative-

preparation—report
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Fourth: Export and Smart Verification: In addition to Excel formats, the platform allows reports to be exported
in compatible format with the requirements of regulatory bodies like CSRD and ESRS. It also automatically
assesses Data Quality Scores and tracks Data Provenance to ensure transparency and accountability. With the
integration of Al Copilot, users can prepare reports based on past environmental goals and predictive
recommendations which enhance the efficiency of the smart environmental accountant and the accuracy of
disclosures.

4.4 Analysis of Platform Functions and Outputs Platform Functions:

4.4.1 Functions Platform: The Microsoft Cloud for Sustainability platform is not just concerned with collecting
environmental data but transforming it into analyzable and reportable inputs within an integrated accounting
cycle that responds to global sustainability standards.

First: Core Functions: are: (Microsoft, 2025)

-Standardizing Environmental and Social Data: Creating a central database related to various sources (such as
loT devices, energy management systems, and supplier reports), allowing for integrated and instantly updatable
collection of carbon, water, and waste data.

-Machine Learning and Predictive Analytics: Using smart algorithms to identify environmental patterns,
analyze emissions, and predict performance deviations, enabling the enterprises to take preventive action rather
than reacting late.

-Automated and Auditable ESG Reporting: Enabling accountants to generate accurate reports based on data
that is traceable and verifiable by external auditors, enhancing the reliability of disclosures for regulators and
investors.

-Integration with Other Microsoft Tools: Using tools like Power Bl and Azure to create interactive dashboards
for management and stakeholders.

Second: Advanced Analytical Functions: (Microsoft, 2025)

-High-Accuracy Carbon Footprint Calculation: Calculating emissions across all three scopes (1, 2, and 3), in
addition to water consumption and waste data, to support disclosure in line with international requirements.
-"What-if" Scenario Analysis: Valuing the implications of potential emissions and reduction options which
helps in evaluating strategic decisions related to sustainability.

-Smart Insights: Providing advanced metrics that enable enterprises to assess the results of strategies before
implementation and understand risks and opportunities, which enhances their ability to plan effectively and

achieve a sustainable competitive advantage.
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4.4.2 Platform Outputs: The smart functions of the Microsoft Cloud for Sustainability platform have resulted in
accurate digital outputs that help enterprises in preparing environmental disclosures and sustainability reports in
line with international standards. These outputs represent added value for environmental accounting work by
providing auditable and analyzable data that contributes to improving report transparency and the quality of
sustainability-related decisions. The most prominent outputs are:

-Preparation of detailed reports on environmental emissions and resource consumption, allowing for the
measurement of environmental performance according to clear standards. (Microsoft Corporation, 2024)
-Development of customizable environmental performance indicators for any institution which are used as a
support tool for making precise strategic decisions. (Microsoft, 2024)

-Provision of automated environmental data that contributes to enhancing compliance with environmental
legislation and international standards, and facilitates external audits and reviews.

-Enabling organizations to build action plans based on reliable and audited data, which enhances the
effectiveness of implementing environmental policies. (Microsoft Corporation, 2024)

-Supporting the integration of environmental and financial outputs which allows for the preparation of highly
integrated reports that boost the confidence of investors and stakeholders. (Microsoft Corporation, 2024)

4.5 Potential Challenges and Constraints in Adopting the Microsoft Cloud for Sustainability Model:
Despite the technical and analytical advantages offered by this platform, this model faces many obstacles and
challenges depending on the organizational and technical context of institutions.

- Public Sector Challenges: Public sector institutions suffer from weak digital infrastructure, lack of human
competencies, and to legal restrictions that limit data exchange which hinders the full utilization of smart
platforms. (OECD, n.d)

- Al and Data Governance Challenges: Al depends on massive amounts of data, some of which is sensitive,
raising concerns about privacy and data governance. This requires strong regulatory frameworks to ensure the
responsible use of these technologies. (OECD, 2024, pp. 19-22)

- Specific Technical and Regulatory Challenges of the Platform: Operating the platform requires an accurate
database and qualified human competencies. Moreover, customizing it to fit local laws and reporting languages
and linking it to internal systems presents a challenge, especially for institutions with limited resources.

5. Results and discussion: Despite the platforms potential to support environmental accounting and improve
disclosure, a complete reliance on data and reports issued by the enterprise itself raises questions about their
neutrality and accuracy. Comparing this platform with other solutions like SAP or IBM denotes that each has its
pros and cons, and the optimal choice depends on the nature and specific needs of each enterprise. Additionally,

adopting such a model in some developing countries as Algeria requires addressing the challenges of digital
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infrastructure, the legislative framework, and developing human competencies because its success in advanced
environments does not necessarily mean the same results that can be achieved locally without supporting
policies and frameworks.

Answer to Hypotheses:

Hypothesis 1: Yes, digital transformation contributes effectively to the development of the environmental
accounting system. The theoretical analysis indicates that digital transformation provides an integrated digital
environment for collecting and processing environmental data at a lower cost, and for preparing accurate and
reliable disclosure reports.

Hypothesis 2: Yes, Al improves environmental transparency and disclosure. The theoretical framework proved
that applying Al technologies, such as predictive analytics and natural language processing, enables
organizations to prepare accurate and auditable disclosures by enhancing transparency and stakeholder
confidence.

Hypothesis 3: Yes, the Microsoft Cloud for Sustainability platform provides integrated digital solutions that
enable enterprises to standardize their environmental data and prepare more accurate and transparent
disclosure reports in accordance with international standards. The practical section highlights the platform's
ability to transform environmental and financial data into reports that comply with international disclosure
standards and provide analytical insights that support environmental decision-making.

6. Conclusion:

In conclusion, this study investigates that digital transformation has become an effective element for developing
environmental accounting and enhancing the quality of environmental disclosure. In section one, the literature
overview demonstrates that adopting advanced digital tools, including Al, allows enterprises to collect and report
accurate environmental data and process it efficiently that complies with international standards. Moreover, in
section two, the practical analysis, the Microsoft Cloud for Sustainability platform confirmed that integrated
digital solutions can perform the tasks of "a smart environmental accountant” and link environmental and
financial data. This represents a practical model for the transition toward digital transformation-supported
environmental disclosure.

However, the adoption of such digital platforms remains tied to the readiness of institutions in terms of
infrastructure, internal culture, and the legislation and laws that keep pace with this type of change.

Findings:

The collected findings of the study can be reported in the following points:
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-Digital transformation represents a real opportunity to overcome the limitations of traditional methods in
processing and disclosing environmental data.

-Environmental accounting has become an important field in evaluating corporate performance and fulfilling
environmental responsibility.

-Al provides advanced analytical capabilities to support transparency and the quality of environmental
disclosure.

-Environmental disclosure is a tool for enhancing stakeholder confidence.

-The Microsoft Cloud for Sustainability platform presents a practical model that demonstrates how digital
transformation can support environmental accounting tasks with high efficiency.

-Adopting this type of digital solution requires an appropriate digital infrastructure, a prepared internal work
environment to adopt these technologies, in addition to supporting legislation, especially in developing
countries.
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