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work models on data security and fraud prevention within accounting processes.

Keywords: Non-financial reporting, Management accounting, Sustainability, Digital technologies.

* Nedjmi SAIDAT.

1. Introduction to Sustainability and Non-Financial Reporting in Management Accounting
1.1. Definition of Key Concepts

Sustainability and non-financial reporting have become essential aspects of modern management
accounting, especially as organizations place greater emphasis on corporate responsibility.
Sustainability refers to the strategies and practices that enable a company to operate without
negatively impacting the environment, society, or economy for future generations. This includes
considerations of environmental effects, social justice, and governance structures—commonly
referred to as ESG (Environmental, Social, and Governance). Conversely, non-financial reporting
involves the distribution of information that highlights a company's sustainability initiatives and
impacts beyond standard financial metrics. This type of reporting has transitioned from being
optional to mandatory in various regions.

A prominent illustration of this shift is seen in the European Commission's Corporate Sustainability
Reporting Directive (CSRD), which requires comprehensive sustainability disclosures from large
corporations. This directive emphasizes the necessity of transparency regarding sustainability-related
risks and opportunities, ensuring that stakeholders receive vital non-financial information for
informed decision-making. The CSRD replaces the earlier Non-Financial Reporting Directive
(NFRD) and aims to standardize disclosures across member states while enhancing their reliability
through mandatory audits.

Furthermore, non-financial reporting not only addresses compliance with regulatory requirements
but also improves stakeholder engagement by clarifying how organizations manage risks related to
environmental changes or social concerns. As highlighted by PricewaterhouseCoopers
((PricewaterhouseCoopers, 2025)!), robust ESG reporting is becoming equally important as
financial data in assessing a company's long-term sustainability.

The integration of digital technologies into management accounting significantly improves non-
financial reporting processes by enabling enhanced data collection and analysis. Companies are
leveraging advanced analytics tools alongside traditional methods to optimize their sustainability
reports, fulfilling regulatory requirements while meeting stakeholder expectations.

By embedding these practices within their organizational structures, businesses can foster a culture
of accountability centered around sustainable growth while also preparing for changing regulatory
landscapes such as those described in directives like the CSRD.
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1.2. Importance of Sustainability in Business Practices

Sustainability has become essential in modern business, transforming organizational operations and
performance metrics. This shift reflects a recognition of the long-term impacts of corporate actions
on the environment, society, and economies. Companies realize that sustainability is crucial for
mitigating risks like climate change and resource scarcity. The European Commission's Corporate
Sustainability Reporting Directive (CSRD) signifies a move towards mandatory non-financial
reporting, emphasizing the importance of sustainability data alongside financial metrics
((PricewaterhouseCoopers, 2025)1).

Stakeholders—investors, consumers, and regulators—are increasingly demanding transparency in
environmental and social governance practices. This demand enhances accountability and empowers
informed decision-making regarding sustainability risks and opportunities ((Hahnkamper-
Vandenbulcke, 2021, pages 1-5)2)). Growing awareness is prompting companies to adopt sustainable
approaches not only for compliance but also to gain a competitive advantage.

Integrating sustainability into corporate strategies can enhance brand reputation and foster customer
loyalty. Sustainability reporting has transitioned from optional to mandatory across various
jurisdictions, with organizations like Unilever aligning with the European Sustainability Reporting
Standards (ESRS) ((Unilever, 2024, pages 111-115)%)). Firms committed to sustainability attract
investment, as many institutional investors prioritize environmental factors in their portfolios. This
trend suggests that sustainable practices lead to long-term financial success while addressing societal
challenges.

Consequently, businesses must reassess their strategies to prioritize sustainability, aligning with
evolving consumer expectations and positioning themselves favorably in markets facing increased
scrutiny of non-financial performance.

2. The Role of Digital Technologies in Management Accounting
2.1. Overview of Digital Technologies Transforming Accounting

Digital technologies are fundamentally transforming the field of management accounting, resulting
in significant improvements in the processing, analysis, and reporting of financial information. One
notable innovation is the adoption of cloud computing. By centralizing data management in the
cloud, organizations can automate workflows and enhance processes, allowing for easier access to
real-time data. This approach breaks down data silos and encourages transparency while also
reducing operational costs (as noted in (Lasnick, 2022)!%) With the increasing prevalence of
automation, research indicates that a substantial portion of general accounting tasks may be fully
automated. This change has introduced more effective methods for data entry and processing that
increase accuracy and reduce manual errors ((6 accounting technology trends to watch in 2025 (and
how to use them to your advantage), 2025)14)),

Artificial intelligence (Al) is another transformative force reshaping accounting practices. It converts
large volumes of raw data into structured formats, facilitating improved analysis and decision-
making. The collaboration between Al and accountants not only enhances understanding but also
supports strategic planning through high-quality financial insights (according to (Lasnick, 2022)1%),
These technological advancements allow accountants to spend more time on value-added activities
rather than routine tasks.

Furthermore, the shift towards automation ensures real-time reporting capabilities, which are
essential in today’s fast-paced business environment. Stakeholders benefit from immediate access to
updated financial information, enabling quicker decision-making processes ((6 accounting
technology trends to watch in 2025 (and how to use them to your advantage), 2025)1%)). In addition
to these advantages, embracing digital technologies requires management accountants to develop
new skills, including advanced data analytics capabilities and proficiency with IT systems (as
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highlighted in (Montemari et al., 2024)12}),

However, this transition presents its own challenges. As organizations increasingly rely on digital
platforms for sensitive financial data, concerns regarding cybersecurity risks have surfaced
((Yarmoliuk et al., 2024)!™)). The persistent threat of cyber incidents necessitates the implementation
of robust security measures within digital accounting systems to protect against vulnerabilities.

As organizations adapt to these technological changes, it is evident that digital evolution will
continually shape the future landscape of management accounting by promoting efficiency,
accuracy, and strategic insight.

2.2. Impact on Data Collection and Reporting Processes

The incorporation of digital technologies in management accounting has significantly transformed
data gathering and reporting. Automation enhances data entry processes, reducing manual errors and
speeding up processing times. Automated systems efficiently extract information from sources like
invoices and receipts, decreasing the time accountants spend on repetitive tasks. (6 accounting
technology trends to watch in 2025 (and how to use them to your advantage), 2025)!4 notes that
about 77% of general accounting functions are now eligible for automation, enabling accountants to
focus on strategic planning.

Cloud computing further boosts these efficiencies by centralizing data management, fostering real-
time collaboration between accountants and clients, and breaking down data silos that hinder
transparency. (Lasnick, 2022)"% highlights how cloud technologies improve communication and
create a cooperative environment for comprehensive financial data analysis, leading to better
decision-making.

Artificial intelligence (Al) also plays a vital role in transforming accounting practices by streamlining
the processing and analysis of large volumes of financial data, presenting it in structured formats that
reveal critical insights. According to (Montemari et al., 2024)!2, this allows management
accountants to derive deeper understandings from their datasets, enhancing service delivery.
Moreover, predictive analytics enable accountants to make informed decisions based on historical
trends, managing risks while supporting strategic initiatives through insights that drive innovation.
However, challenges like cybersecurity risks arise, necessitating strengthened measures to protect
sensitive financial information during the transition to digital methods. (Yarmoliuk et al., 2024)!"
emphasizes the importance of maintaining cybersecurity to safeguard financial reporting processes.

3. Sustainability Reporting and Its Implications for Management Accounting
3.1. Key Metrics in Sustainability Reporting

Identifying critical metrics in sustainability reporting is essential for organizations to evaluate and
communicate their performance in environmental, social, and governance (ESG) areas effectively.
The growing emphasis on non-financial disclosures has led companies to adopt various frameworks
that help identify these key metrics. Prioritizing double materiality is crucial, reflecting both the
effects of sustainability issues on financial outcomes and a company's impact on society and the
environment ((PricewaterhouseCoopers, 2025)1).

Standard metrics include carbon emissions across scopes 1, 2, and 3; water consumption; waste
management; diversity and inclusion indicators; employee health measures; and community
engagement initiatives. For instance, Unilever's Annual Report outlines specific non-financial KPIs
related to climate strategies and social impact ((Unilever, 2024, pages 71-75))). The Global
Reporting Initiative (GRI) provides a robust framework for systematic reporting while ensuring
transparency ((Sewing, 2024, pages 6-10)2)).

Regulations like the Corporate Sustainability Reporting Directive (CSRD) require businesses to
disclose comprehensive ESG data, promoting standardized metrics for comparability ((Unilever,
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2024, pages 116-120))). Organizations must also consider stakeholder expectations, as investors
increasingly seek insights into sustainability efforts.

Sector-specific standards from the Sustainability Accounting Standards Board (SASB) help identify
relevant metrics for industries, ensuring reports focus on financially significant factors for
stakeholders ((Hespenheide & Guillot, 2021, pages 41-42)Y). Independent verification of reported
metrics enhances credibility, as seen with Deutsche Bank's adherence to GRI standards ((Sewing,
2024, pages 161-165)2)). By applying these metrics strategically, management accountants can
provide valuable insights for responsible decision-making.

3.2. Challenges and Opportunities for Accountants

The transition toward sustainability and non-financial reporting presents challenges and
opportunities for accountants. A significant challenge is the need to understand new regulatory
frameworks and reporting standards related to Environmental, Social, and Governance (ESG)
metrics. Accountants must navigate complex regulations demanding transparency in sustainability
efforts, as outlined in (Olajide, 2025)%!. This integration into existing financial reporting requires
additional training and resources.

Data collection techniques for accurate sustainability reporting also pose a hurdle. Accountants need
skills to analyze extensive datasets concerning environmental impact, social responsibility, and
governance practices. Advanced analytical tools, referenced in (Olajide, 2025)!), are essential for
generating actionable insights, necessitating investment in technology and training.

Despite these challenges, substantial opportunities arise from evolving sustainability reporting. The
importance of ESG factors has transformed accountants into strategic advisors, allowing them to
align financial and sustainability goals for improved corporate performance. Companies recognize
that effective sustainability practices can enhance reputation and competitive advantage. As indicated
in (Ortiz-Martinez et al., 2023)®, strong non-financial reporting correlates positively with overall
corporate performance, offering accountants a chance to contribute meaningfully to their
organizations' strategies.

Moreover, digital technologies enhance accountants’ ability to capture real-time data on
sustainability initiatives, streamlining processes and improving reporting accuracy. In conclusion,
while regulatory compliance and data management present obstacles, they are counterbalanced by
opportunities for accountants to influence sustainable business practices.

4. The Influence of Cybersecurity on Accounting Practices:
4.1. Cybersecurity Risks in Financial Reporting:

In the digital era, the integration of technology in financial reporting presents significant
cybersecurity challenges that threaten data integrity and organizational reputation. Financial data,
which includes sensitive information about revenues, expenses, and liabilities, is particularly
vulnerable. As highlighted in (Adelakun, 2023)3! reliance on Al and digital tools for financial
forecasting increases the need for extensive datasets, raising concerns about data privacy and
security. Cybercriminals exploit weaknesses in systems managing confidential information, risking
potential breaches.

Additionally, as noted in (Yarmoliuk et al., 2024)!7, utilizing cloud computing for accounting can
heighten these risks due to inadequate data protection measures. Such vulnerabilities expose
organizations to unauthorized access and compromise the reliability of financial reports. A data
breach can lead to a trust deficit, causing stakeholders to question an organization's ability to manage
financial disclosures securely.

To mitigate these threats, companies are prioritizing robust cybersecurity frameworks. For instance,
Unilever’s annual report illustrates their proactive approach to cyber threats by conducting
independent evaluations of their cybersecurity maturity ((Unilever, 2024, pages 106-110)M)).
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Organizations must also navigate compliance with strict regulations like GDPR and CCPA, which
impose substantial obligations regarding personal and financial data stewardship ((Adelakun,
2023)5)). Non-compliance can result in severe legal consequences and reputational damage.
Ultimately, organizations must continuously assess their cybersecurity measures against emerging
threats while ensuring regulatory compliance, necessitating ongoing investments in technology and
personnel training to safeguard sensitive data and ensure accurate financial disclosures.

4.2. Strategies for Enhancing Data Security:

To enhance data security in management accounting, organizations should adopt a comprehensive
strategy addressing both technological and human factors. Establishing stringent access controls is
essential, implementing role-based privileges to limit employee access to sensitive financial
information based on job roles. Effective internal control over financial reporting is crucial for
protecting sensitive data as highlighted in (Nadella, 2023)12!,

Regular cybersecurity evaluations are necessary to identify vulnerabilities within systems. (Unilever,
2024, pages 106-110)™ notes that Unilever's Audit Committee emphasizes the need for independent
reviews of cybersecurity maturity to assess current defenses against evolving threats. Proactive
vulnerability management is vital in this dynamic environment.

Training employees on best data security practices is also key. Workers must understand how to
recognize phishing attempts and follow strong password protocols. Regular training sessions can
enhance vigilance and equip employees to mitigate risks effectively.

Organizations should consider integrating advanced technologies like Al-driven security solutions
for real-time monitoring and threat detection. As mentioned in (G. & Thomson, 2025)!2, Al can
help organizations remain alert to cybercriminal activities by assessing network behaviors and
identifying anomalies.

Additionally, having a well-defined incident response plan is critical for minimizing the impact of
data breaches. This plan should outline steps for detection, containment, eradication, recovery, and
communication following a security incident. Overall, improving data security requires a blend of
innovation, education, policies, and ongoing assessments to safeguard sensitive financial
information.

5. Leveraging Al and Predictive Analytics for Decision-Making
5.1. Overview of AI Applications in Accounting:

Artificial Intelligence (AI) has fundamentally transformed the accounting field, enhancing the
methodologies for processing and analyzing financial data. The implementation of Al technologies
streamlines various accounting functions, significantly improving efficiency and precision. Machine
learning algorithms automate repetitive tasks like data entry and transaction processing, allowing
accountants to concentrate on strategic activities such as financial planning and analysis ((Adelakun,
2023)5)). This automation reduces human errors and enhances the integrity of financial records.

Al-driven analytics enable real-time data processing, helping organizations quickly adapt to market
changes. This agility improves decision-making with timely insights into financial performance
((Badmus et al., 2024)11%)). By analyzing large datasets, Al identifies hidden patterns and trends,
facilitating more informed strategic choices.

Predictive analytics further elevates Al's role in accounting. Using predictive modeling techniques,
accountants create forecasts based on historical data and current market conditions, which assist in
optimizing resource allocation and preparing for financial uncertainties ((Adelakun, 2023)3)).
Additionally, these tools help detect anomalies and ensure compliance with evolving regulations.
Al applications also promote collaboration across departments. Accountants increasingly work with
data scientists and IT professionals to develop tailored Al systems that align financial forecasting
with broader business strategies while maintaining compliance with reporting requirements
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((Montemari et al., 2024)112)). Ultimately, Al technologies are revolutionizing the accounting
profession by automating tasks, improving data management accuracy, enabling instant analysis, and
fostering collaboration.

5.2. Benefits of Predictive Analytics for Operational Efficiency:

Predictive analytics has emerged as a significant asset in management accounting, enhancing
operational efficiency. By utilizing historical data and advanced statistical algorithms, organizations
can anticipate future trends and make informed decisions with greater accuracy. This technology
allows accountants to quickly process large datasets, uncovering patterns that may otherwise be
missed. Consequently, companies optimize resource allocation, manage inventory effectively, and
reduce waste.

A key benefit of predictive analytics is its ability to improve forecast precision. As noted in (Badmus
etal., 2024)11% machine learning techniques like time series analysis have revolutionized traditional
forecasting methods by accounting for complex variables and non-linear relationships, leading to
more reliable financial predictions. Enhanced forecasting accuracy helps organizations mitigate risks
associated with market uncertainties.

Additionally, predictive analytics facilitates scenario analysis and stress testing. Documented in
(Badmus et al., 2024)!1%, modeling various "what-if" scenarios enables businesses to assess potential
impacts from economic changes or market shifts, aiding in strategic planning and identifying
financial weaknesses.

Incorporating alternative data sources further enhances predictive capabilities. Companies can utilize
diverse datasets—such as social media trends—to gain insights into consumer behavior that
conventional metrics might overlook. This holistic view allows management accountants to refine
strategies based on comprehensive market understanding.

Moreover, predictive analytics automates routine tasks, freeing accountants for more strategic roles
that add value. With user-friendly tools like no-code platforms, organizations can democratize data
access across teams without requiring extensive technical expertise ((Unlock the Power of Data with
Predictive Analytics and Decision Making, 2024)!8)). Overall, these advancements significantly
enhance operational efficiency and provide deeper insights into organizational performance.

6. The Rise of Hybrid Work Models and Their Impact on Accounting Processes
6.1. New Considerations for Remote Work Security:

As organizations transition to hybrid work arrangements, new challenges regarding remote work
security have emerged, significantly impacting management accounting practices. Employees often
interact with sensitive information from various locations and devices, increasing the risk of data
breaches and unauthorized access. Traditional security protocols may no longer adequately protect
critical financial data in this changing environment. It is essential to establish comprehensive
cybersecurity frameworks specifically tailored for the hybrid model.

An important aspect of this strategy involves securing remote access to corporate networks. This can
be achieved through the implementation of Virtual Private Networks (VPNs) and multi-factor
authentication (MFA), which help ensure that only authorized personnel can access the company's
systems. Additionally, it is crucial for businesses to educate their employees on cybersecurity best
practices—such as recognizing phishing attempts and creating secure passwords.

Organizations should also consider integrating Al-driven security solutions capable of monitoring
network activity in real time. Tools like those offered by Neo by Zephyr Global are skilled at
proactively detecting potential threats and vulnerabilities, enabling companies to stay ahead of
cybercriminals while enhancing operational efficiency (as noted in (G. & Thomson, 2025)!%). These
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solutions are particularly relevant as they mitigate risks associated with employees working remotely
or in shared environments.

Moreover, compliance with regulatory mandates such as GDPR or CCPA becomes increasingly
complex within a hybrid framework. Companies must ensure that personal and financial data is
adequately protected in accordance with these regulations while still providing operational flexibility
for remote workers (according to (Cybersecurity and the Hybrid Work Model, 2025)21).
Establishing robust data governance policies that detail how data is accessed, stored, and processed
will further safeguard sensitive information.

Finally, businesses should not overlook the importance of incident response plans tailored for remote
work scenarios. Prompt response actions can minimize damage from potential breaches, protecting
both organizational reputation and customer trust. By incorporating these considerations into
management accounting processes, organizations can strengthen their overall security posture while
facilitating efficient remote work capabilities.

6.2. Fraud Prevention Strategies in Hybrid Environments:

In hybrid work environments, traditional fraud prevention methods must adapt to new challenges.
Strengthening access controls is essential; organizations should enforce strict policies on who can
access sensitive financial information, utilizing role-based access to minimize exposure. This
approach ensures employees have only necessary permissions, reducing the risk of unauthorized
access.

Ongoing training and awareness are critical. Employees need to understand potential remote fraud
types, such as phishing and social engineering. Fostering a culture of vigilance encourages staff to
report suspicious activities, enhancing security.

Implementing advanced cybersecurity measures is vital. Organizations should adopt multi-factor
authentication (MFA) to safeguard sensitive systems, adding layers of security by requiring multiple
forms of identification for access. Continuous monitoring with analytical tools can help detect
unusual patterns indicative of fraud.

The integration of Al technologies in accounting offers opportunities for enhanced fraud detection.
Al algorithms can analyze transaction data in real-time, identifying anomalies that signal potential
fraud attempts (as cited in (Adelakun, 2023))). Additionally, blockchain technology could improve
transparency and traceability in financial reporting.

Regular audits are crucial; conducting periodic internal audits ensures compliance with protocols and
uncovers irregularities that may suggest fraud. By combining these strategies—enhancing access
controls, providing employee training, leveraging technology, and performing thorough audits—
organizations can effectively mitigate fraud risks in hybrid work settings.

7. Future Trends in Management Accounting Related to Sustainability and Non-Financial
Reporting

7.1. Evolving Regulatory Landscape:

The evolving regulatory landscape for sustainability and non-financial reporting demands increased
transparency and accountability from businesses. The Corporate Sustainability Reporting Directive
(CSRD), adopted by the EU in 2023, requires comprehensive sustainability disclosures from both
EU-based companies and many non-EU organizations that meet specific criteria, influencing global
business practices.

Compliance with the European Sustainability Reporting Standards (ESRS) is mandatory under the
CSRD, aimed at enhancing the consistency and reliability of reported sustainability data. These
standards align with initiatives like the European Green Deal, emphasizing the importance of
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assessing environmental, social, and governance impacts. Enterprises must produce detailed reports
on their sustainability risks and their alignment with investment strategies, as noted in (Frequently
Asked Questions About the E.U. Corporate Sustainability Reporting Directive (August 17, 2023;
Updated February 23, 2024), 2025)2%,

Firms are also required to evaluate their operations against strict benchmarks set by regulations such
as the EU Taxonomy Regulation to ensure their activities support environmental goals without
causing harm, highlighted in (Unilever, 2024, pages 111-115)%. The shift toward mandatory ESG
reporting signifies a growing recognition of non-financial factors as essential to business
performance and risk management.

Stakeholders are increasing scrutiny over how companies adapt to these changes. Investors expect
thorough disclosures reflecting genuine commitments to sustainable practices. According to
(Unilever, 2024, pages 71-75). this trend necessitates management accountants and finance
professionals to deepen their understanding of ESG metrics and reporting frameworks, prompting
businesses to adjust their accounting methods and internal controls accordingly.

7.2. Integration with Corporate Strategy Beyond Compliance:

To effectively integrate sustainability into corporate strategy, organizations must go beyond
regulatory compliance and rethink non-financial reporting. Frameworks like the European Union's
Corporate Sustainability Reporting Directive (CSRD) emphasize the need for transparency in
sustainable practices. Businesses should view sustainability initiatives as core components of their
strategic vision rather than mere compliance tasks. Management accountants play a vital role by
utilizing data analytics and financial insights to align sustainability goals with broader business
objectives, enhancing organizational resilience and competitive advantage.

Incorporating sustainability metrics into corporate strategy can drive innovation and create long-term
stakeholder value. This alignment requires active involvement from management accountants across
departments to ensure sustainability influences decision-making throughout the organization.
Furthermore, embracing double materiality principles is crucial for understanding how sustainability
impacts operations and vice versa ((Frequently Asked Questions About the E.U. Corporate
Sustainability Reporting Directive (August 17, 2023; Updated February 23, 2024), 2025)12%),
Organizations face challenges with data collection and reporting, but advancements in digital
technologies can streamline these processes, allowing for better tracking of sustainability metrics
((Olajide, 2025)!%)). As management accountants become adept at analyzing complex environmental,
social, and governance (ESG) data, they can guide leadership on strategies that ensure compliance
and foster a competitive edge.

Embedding sustainability into corporate strategy also strengthens risk management by identifying
vulnerabilities related to climate change and social responsibility. Proactively addressing these risks
through informed decisions helps companies avoid financial setbacks linked to unsustainable
practices. Ultimately, recognizing sustainability as a key aspect of corporate strategy drives
innovation, stakeholder engagement, and long-term profitability.

8. Case Studies: Successful Implementation of Sustainable Practices in Management
Accounting

8.1. Examples from Leading Organizations:

Prominent organizations are progressively weaving sustainability into their management frameworks
through creative reporting techniques. For example, CDL releases a standalone sustainability report
designed for a broad array of stakeholders and investors concerned with environmental, social, and
governance (ESG) matters. This strategy guarantees that they provide thorough information while
also including a concise summary in their annual report to cater to traditional investors who may not
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place as much emphasis on ESG issues ((Hespenheide & Guillot, 2021, pages 11-15)11),

In contrast, General Motors (GM) employs a distinct approach by producing a marketing-oriented
report aimed at customers and prospective employees, along with a more elaborate business report
intended for investors and non-governmental organizations (NGOs). The latter encompasses
extensive discussions on mega trends and the company's strategies for addressing these challenges.
GM prioritizes clarity in its comprehensive GRI-based reports while ensuring accessibility for
various stakeholder groups ((Hespenheide & Guillot, 2021, pages 11-15)11),

Diageo demonstrates how to seamlessly incorporate non-financial data by embedding it within its
Strategic Report, in addition to creating an exhaustive Sustainability and Responsibility Performance
Addendum that complies with GRI, SASB, and UNGC standards. This dual strategy enables Diageo
to succinctly present its primary sustainability initiatives in the main annual report while offering an
index document that details specific performance metrics without inundating stakeholders with
excessive information ((Hespenheide & Guillot, 2021, pages 41-42)11)),

Suncor also exemplifies a commitment to transparency in its sustainability reporting. Their reports
emphasize key performance indicators related to environmental stewardship, social responsibility,
and governance principles. By aligning their reporting practices with leading global standards such
as GRI and SASB, Suncor establishes itself as a frontrunner in sustainable business practices within
the energy sector.

These cases reflect how leading organizations are not only embracing sustainability reporting
frameworks but are also customizing their communication strategies to fulfill varied stakeholder
expectations while enhancing accountability.

8.2. Lessons Learned from Case Studies:

Examining case studies from organizations that have adeptly embraced sustainability reporting
reveals several insightful lessons. A prominent takeaway is the significance of customized reporting
channels tailored to diverse stakeholder requirements. For example, CDL issues a dedicated
sustainability report targeted at a wide range of stakeholders while also including a succinct version
in its annual report for investors who may not prioritize ESG considerations. This strategy
underscores the necessity of engaging various audiences, ensuring that the presented information is
both accessible and pertinent (as highlighted in (Hespenheide & Guillot, 2021, pages 11-15)%1),

Furthermore, incorporating sustainability metrics into the decision-making processes of
organizations plays a vital role in boosting accountability and elevating performance. Companies
like Diageo exemplify this by effectively weaving non-financial data into their strategic reports and
producing comprehensive sustainability addendums that adhere to GRI and SASB standards. Such
practices illustrate how robust frameworks can assist firms in capturing critical data that enhances
governance and operational effectiveness (referenced in (Hespenheide & Guillot, 2021, pages 11-
15)HL),

In addition, it is essential for organizations to concentrate on formulating relevant Key Performance
Indicators (KPIs) that align with their sustainability goals. Research conducted by Adams et al.
reveals that leading practices involve refining KPIs to not only meet corporate objectives but also
resonate with societal expectations. The interviews included in their study highlight the diversity in
how companies implement these practices across various sectors and regions (cited in (Adams &
Frost, 2008)%)).

Lastly, cultivating an organizational culture that prioritizes transparency and accountability is
instrumental for successful sustainability reporting. The dedication observed in top-tier companies
illustrates that embedding these principles within the company’s core values fosters enduring
changes and bolsters stakeholder trust (as elaborated in (Rahi et al., 2022)!3)). Such cultural
transformations are crucial as they encourage ongoing engagement with sustainable practices that
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extend beyond mere compliance with regulations.
9. Conclusion: The Path Forward for Management Accountants in Embracing Sustainability

In management accounting, sustainability and non-financial reporting have become crucial for
industry professionals. Accountants should perceive these areas as strategic priorities that enhance
business viability and performance. As organizations integrate sustainability into their core
strategies, management accountants must ensure alignment between financial and non-financial
metrics, providing a comprehensive view of organizational health. This alignment highlights how
sustainability initiatives support long-term profitability and resilience against market fluctuations.
Frameworks like GRI and SASB are vital in articulating sustainability narratives and delivering
insights to stakeholders. These standards transform sustainability reporting from mere compliance to
an effective stakeholder engagement tool, showcasing commitment to environmental, social, and
governance (ESG) principles ((Hespenheide & Guillot, 2021, pages 21-25)"). Thus, management
accountants need to master these frameworks to enhance reporting practices appealing to investors
and other stakeholders.

The rise of digital technologies is reshaping the collection, analysis, and reporting of sustainability
data. Real-time monitoring tools offer insights that refine decision-making ((Ortiz-Martinez et al.,
2023)1)). However, implementing cybersecurity measures to protect sensitive information is also
essential.

As hybrid work environments evolve, management accountants must adapt by establishing new
protocols for remote auditing and managing risks, including fraud associated with decentralized
operations ((Ford & Farley, 2023, pages 96-100)1%)). Embracing sustainability as a core corporate
strategy will enable accountants to align financial goals with sustainable initiatives, fostering value
creation and positive societal impact.
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Résumé : Cette étude vise a mettre en lumicre les applications de l'intelligence artificielle et les
risques de son utilisation dans le secteur financier et bancaire. Nous avons adopté une approche
descriptive et analytique pour aborder les différents concepts de base associés a l'intelligence
artificielle.

L'é¢tude a montré que malgré les utilisations diverses et positives des applications de l'intelligence
artificielle dans le secteur financier et bancaire, qui ont prouvé leur efficacité dans la fourniture de
services financiers et bancaires de qualité et siirs, ces utilisations ne sont pas exemptes de risques et
d'inconvénients, ainsi que de défis qu'il convient de relever avec réalisme.

Mots clés : Intelligence artificielle ; Banque et finance.

Jel Classification Codes : D83, G2.

Abstract: This study aims to shed light on the applications of artificial intelligence and the risks of
its use in the financial and banking sector. We adopted a descriptive and analytical approach when
addressing the various basic concepts associated with artificial intelligence.

The study found that despite the diverse and positive uses of artificial intelligence applications in
the financial and banking sector, which have proven their effectiveness in providing financial and
banking services of quality and safety, these uses are not without risks and negatives, as well as
challenges that must be dealt with realistically.

Keywords: Artificial Intelligence; Banking & Finance.

Jel Classification Codes : D83, G2.
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I-Introduction:

L'intelligence artificielle (IA), avec la blockchain notamment, est 1'une des technologies qui a
permis au secteur bancaire et financier d'accélérer avec succes sa transformation numérique. Ces
deux secteurs sont sans doute parmi les plus avancés dans I'utilisation des technologies
d'apprentissage automatique, et 1'TA y a déja trouvé sa place, malgré certains risques que les
autorités de régulation peinent a anticiper, voire a endiguer.

L'intelligence artificielle (IA) a été largement utilisée, notamment dans le secteur bancaire et
financier depuis les années 1990, en raison de son terrain fertile pour son développement, et
certaines de ses utilisations innovantes ont souvent inspir¢ d'autres secteurs : Les progres de
l'apprentissage automatique, qui repose principalement sur la sélection des données les plus
pertinentes, et le développement des technologies de l'information et des outils technologiques qui
les soutiennent.

Au cours des dernieres décennies, l'environnement bancaire a connu un grand degré de dynamisme
et de complexité, en raison des vagues de mondialisation et de 1'accélération des innovations, qui
placent les banques de différents pays face a un grand défi, qui est de suivre le rythme de ces
transformations menées par les grandes sociétés financiéres afin de maintenir leur part de marché et
de se développer davantage sur de nouveaux marchés. La tendance a la simulation de l'intelligence
humaine est l'un des développements technologiques les plus importants dans le monde
d'aujourd'hui, que les banques cherchent a adopter afin de réduire les colits opérationnels et de se
rapprocher des clients d'une maniére qui se refléte sur la performance de ces banques, sur la base
des questions susmentionnées : Quelle est la réalité de 1'utilisation de l'intelligence artificielle
dans le secteur financier et bancaire et quels sont les principaux défis a relever pour
bénéficier de ses avantages et réduire ses risques ?
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2. Principes fondamentaux de l'intelligence artificielle et ses applications
2.1 La notion d'intelligence artificielle

Pour savoir ce qu'est 1'IA, il faut d'abord définir ce que 1'on entend par intelligence humaine,
qui est liée a des capacités mentales telles que la capacité a s'adapter aux conditions de vie, a tirer
parti d'expériences et d'expertises antérieures, a réfléchir, a analyser, a planifier, a résoudre des
problémes, a déduire correctement et a étre sensible aux autres, ainsi qu'a la rapidité
d'apprentissage et a 'utilisation appropriée et utile de ce qui a été appris.

L'intelligence artificielle est la simulation de l'intelligence humaine et la compréhension de sa
nature par la création de programmes informatiques capables de simuler un comportement humain
intelligent. L'intelligence artificielle est aujourd'hui omniprésente autour de nous, qu'il s'agisse de
voitures et de drones autopilotés, de logiciels de traduction ou d'investissement ou de bien d'autres
applications dans la vie (Majid, Al Hashimi, 2018, p.6).

Selon le dictionnaire Webster, le mot intelligence signifie la capacité de comprendre des
conditions ou des situations nouvelles ou modifiées, ou dans une définition plus compléte,
l'intelligence signifie la capacité de percevoir, de comprendre et d'apprendre de nouvelles situations
ou conditions. En d'autres termes, les clés de l'intelligence sont la perception, la compréhension et
I'apprentissage (Ray.w, 1990, p.174), tandis que le mot artificiel est 1i¢ au verbe artificiel et, par
conséquent, le mot est appelé toutes les choses qui résultent de l'activit¢é ou de l'acte de
classification par opposition aux choses ou phénomenes naturels qui existent déja et n'ont pas de
relation directe avec l'intervention humaine. Sur cette base, l'intelligence artificielle (IA) désigne
généralement l'intelligence créée par 'homme dans une machine ou un ordinateur, c'est-a-dire
l'intelligence produite a 'origine par I'homme et ensuite donnée ou dotée par lui a une machine ou a
un systéme informatique (Gala, 2012, p. 144).

Le scientifique américain John McCarth a été le premier a inventer le terme « intelligence
artificielle » en 1956, le définissant comme " la science et l'ingénierie de la création de machines
intelligentes, en particulier de programmes informatiques intelligent " (Abed Elmuttalib, 2012, p.
27).

W. Dan Patterson a défini l'intelligence artificielle comme une branche de l'informatique qui
s'intéresse a 1'étude et a la formation de systemes informatiques qui présentent certaines formes
d'intelligence et ces systémes ont la capacité de tirer des conclusions tres utiles sur l'ensemble des
problémes, car ces systemes peuvent comprendre les machines naturelles ou comprendre la
perception vivante et d'autres capacités qui nécessitent de l'intelligence lorsqu'elles sont mises en
ceuvre par des humains (Jabari, 2017, p. 122).

Minsky définit L'intelligence artificielle est définie comme: "la science qui permet aux
machines d'effectuer des taches qui nécessiteraient de l'intelligence si elles étaient effectuées par
des humains ", La conférence de Dortmuth, qui s'est tenue en 1956, a défini l'intelligence artificielle
comme suit : " Un domaine d'étude 1i¢ a la démonstration de l'intelligence d'une machine, qui
comprend la capacité de penser, d'apprendre, de comprendre et d'appliquer un sens "(Minsky M,
1961, p.120).

2.2 Caractéristiques de I'intelligence artificielle

En tant que technologie moderne, l'intelligence artificielle présente un certain nombre de
caractéristiques et d'avantages :
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- Capacité a résoudre de nombreux problémes, méme en I'absence d'informations complétes.

- Grand potentiel d'apprentissage et de compréhension sur la base d'expériences et d'expertises
antérieures.

- 11 utilise ses anciennes expériences et son expertise pour les appliquer a de nouvelles
situations et a de nouveaux événements.

- Fait appel a une vaste base de données qui lui permet de réagir rapidement aux situations et
circonstances émergentes.

- Posséde une grande -capacit¢ de visualisation, de création, de compréhension et
d'appréhension rapide des ¢léments visuels.

- On compte beaucoup sur lui pour fournir des informations a I'appui des décisions
managgériales (Othmaniyeh, 2019, p.27).

2.3 Les objectifs et 'importance de I'intelligence artificielle

L'intelligence artificielle (IA) est une technologie et une technologie de l'information unique
qui a envahi divers domaines de la vie, gagnant chaque jour en importance dans la vie des étres
humains, et qui a des objectifs a atteindre.

2.3.1 Objectifs de I'Intelligence Artificielle :

En général, l'intelligence artificielle vise a comprendre la nature de l'intelligence humaine en
créant des programmes informatiques capables de simuler un comportement humain intelligent.
Selon Winston & Brndrjaste, 1984, les principaux objectifs de l'intelligence artificielle sont les
suivants :

- Rendre les appareils plus intelligents.
- Comprendre ce qu'est l'intelligence.
- Rendre les appareils plus utiles.
L'objectif de 1TA est d'interpréter une situation ou parfois un texte, il s'agit de l'activité de
construction, de la fonction de la situation et de I'objectif en résolvant les problémes qui :
- les questions de conception ;
- Les questions de diagnostic.
- les questions de planification (Tristan, 2011, pp. 6-7)
- Permettre aux machines de traiter I'information d'une maniére qui se rapproche de la fagon
dont I'hnomme résout les problemes.

- Mieux comprendre l'intelligence humaine en décryptant le cerveau pour pouvoir le simuler (Afifi,

2014, p. 24).

2.3.2 L'importance de I'Intelligence Artificielle :

L'intelligence artificielle (IA) revét une importance évidente dans tous les domaines, en
particulier dans les suivants :

- L'intelligence artificielle contribue a préserver 1'expertise humaine accumulée en la transférant a
des machines intelligentes ;

- Les étres humains peuvent utiliser le langage humain pour traiter avec la machine au lieu des
langages de programmation informatiques, ce qui rend l'utilisation de la machine accessible a
tous, méme a ceux qui ont des besoins particuliers, alors que le traitement des machines
avancées ¢€tait réservé aux spécialistes et aux personnes expérimentées ;
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- L'intelligence artificielle joue un réle important dans de nombreux domaines sensibles, tels que
l'assistance dans les sciences médicales et juridiques, la sécurité et les domaines militaires, la
comptabilité et I'audit, entre autres.

- Les systémes intelligents sont autonomes, précis et objectifs, de sorte que leurs décisions sont
correctes.

- Les systémes intelligents soulagent les étres humains d'un grand nombre de pressions et de
risques psychologiques et leur permettent de se concentrer sur des choses plus importantes et
plus humaines (Amirham, 2022, p. 257).

2.4 Les types d'intelligence artificielle

En général, I'IA peut étre classée en fonction des limites qu'elle peut atteindre :

- L'IA étroite : Ce type d'IA se spécialise dans un seul domaine, par exemple : Chatbots pour les

sites web des banques, services de réponse vocale.

- IA générale : Elle vise a rendre une machine capable de penser et de planifier par elle-méme

d'une maniére similaire a la pensée humaine, comme les voitures a conduite intelligente, les

systémes d'auto-assurance et les systémes de stationnement automatique.

- Super intelligence artificielle : Ce type d'intelligence artificielle se caractérise par sa supériorité

par rapport a l'intelligence humaine, car elle peut effectuer de nombreuses taches qui dépassent

méme les capacités des spécialistes, mais ce type d'intelligence existe encore de maniére

hypothétique (Diab, 2022, p. 78).

» En ce qui concerne les types d'IA, on peut en distinguer quatre principaux :

- Type réactif : Il s'agit d'une machine réactive qui réagit en fonction des expériences vécues au

moment présent. Elle ne stocke aucune partie de la mémoire ou des expériences antérieures, ce qui

permet d'utiliser ce type de machine dans les jeux, car elle a la capacité de connaitre le bon
mouvement pour battre 1'adversaire.

- Type a mémoire limitée : Ce type de mémoire est légerement différent du type réactif car il

stocke certaines parties de la mémoire qui 1'aident a réagir sur la base de cette mémoire, bien qu'il

s'agisse d'une mémoire a court terme : Voitures autopilotées, chat bots et feux de circulation.

- Type « théorie de I'esprit » : Ce type est plus intelligent et interagit sur la base de sa perception

des pensées et des sentiments des personnes. Ces machines s'adaptent aux personnes qui les

entourent, établissent des interactions sociales, prédisent comment les personnes s'attendent a étre
traitées et traitent ensuite avec elles en fonction de ces attentes.

- Type d'auto-perception : Ce type est une extension du troisiéme type de théorie de l'esprit dans

un autre sens, le concept de conscience de soi se référe a la conscience, de sorte que ce type de

machine peut réaliser ses besoins et son état interne plus que nous, les humains, et ce type a

¢galement la capacité de réaliser la conscience, ce que nous sommes incapables de faire (Hussin.k,

2018, p. 8).

3. La Réalité de l'utilisation de l'intelligence artificielle dans le secteur bancaire et financier
3.1.Historique de I'utilisation de l'intelligence artificielle dans le secteur bancaire et financier
L'histoire de l'utilisation de l'intelligence artificielle et de son émergence dans le secteur
financier et bancaire remonte aux années 1980, lorsque les systémes experts sont apparus dans le
domaine financier. Dupont a créé plus de 100 systémes experts qui lui ont permis d'économiser
environ 10 millions de dollars au cours de 1'année, et le systéeme Pro Trader est 1'un des premiers
systemes experts les plus performants qui a eu une grande capacité¢ a prédire les mouvements du
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marché a la Bourse de New York, en prédisant la baisse de 1'indice Dow Jones de 87 points en
1986.

Au début des années 1990, les programmes de détection des fraudes étaient en téte de liste
des programmes sur lesquels les banques et les institutions financiéres s'appuyaient pour lutter
contre la fraude et la fraude financicre, et le programme Fincen a €té un pionnier en s'appuyant sur
la technologie de l'intelligence artificielle en 1993 a pu traiter environ 200 000 transactions par
semaine, ce qui a permis aux banques et aux institutions financicres en l'espace de deux ans de
détecter environ 400 opérations de blanchiment d'argent, mais ces systémes au fil du temps ont été
dépassés et abandonnés, mais ils constituent un véritable point de départ pour l'application de 1'TA
dans le secteur financier et bancaire (Wikipédia, 2019).
3.2.Applications de l'intelligence artificielle dans le secteur bancaire et financier

Les banques ont I'habitude d'exploiter le potentiel des technologies modernes pour répondre
aux besoins et aux souhaits des clients, pour rester compétitives et pour renforcer la durabilité.
Cette tendance a pris une grande importance, en particulier apreés la pandémie de Covid-19,
l'intégration de l'intelligence artificielle dans le secteur bancaire a ouvert une nouvelle ére et
révolutionné les pratiques traditionnelles, car les techniques d'intelligence artificielle se sont
avérées €tre non seulement un ajout technologique mais un facteur essentiel d'innovation au sein du
secteur bancaire, en exploitant la puissance de l'intelligence artificielle, les banques peuvent
améliorer l'expérience des clients, renforcer les mesures de sécurité, améliorer les processus
opérationnels et rester en phase avec les développements et l'expansion du secteur bancaire:

(Banque centrale du Koweit, 2024, p. 9)

- Détection de la fraude

Les algorithmes d'TA analysent de grandes quantités de données en temps réel, ce qui permet
aux banques et aux institutions financieres de détecter les activités suspectes et de prévenir les
pertes avant qu'elles ne se produisent. En outre, une meilleure compréhension des schémas de
fraude permet aux modeles d'apprentissage automatique de détecter les activités suspectes avec
plus de précision et d'efficacité, ce qui accélere 1'identification et la prévention des transactions
frauduleuses et minimise les pertes financieres pour les organisations.

Il existe de nombreuses applications différentes de 1A dans la détection des fraudes, et
I'analyse des transactions personnelles est l'une des principales. Voici quelques-unes des
principales technologies d'TA utilisées par les banques pour détecter les fraudes :

- Etablir des profils d'achat des clients
Les banques peuvent établir des profils comportementaux de leurs clients a l'aide de
l'apprentissage automatique, car ces technologies passent au crible de vastes quantités de données
sur les transactions financieres et non financicres des individus.
- Créer des scores de fraude
Un score de fraude est attribué aux transactions d'une institution financiere sur la base de
I'historique, des incidents de fraude et des criteres de risque déterminés par l'institution financiére.
- Enquétes Fraude
Les algorithmes d'apprentissage automatique sont utilisés pour analyser des milliers de
transactions par seconde, de sorte que les réseaux neuronaux de I'lA peuvent prendre des
décisions en temps réel, en signalant les transactions suspectes et en fournissant une liste
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récapitulative des transactions qui nécessiteraient plus d'efforts et d'investigations si l'on s'en
remettait uniquement aux humains (D-Mangani, 2017).
- Service clientéle

La technologie Chatbot est une technologie d'intelligence artificielle (IA) utilisée pour
communiquer avec les clients et répondre aux questions et demandes courantes via I'application
en ligne d'une banque.
Les informations peuvent étre fournies plus rapidement lorsqu'il s'agit des détails du compte, de
I'historique des transactions et des soldes, de sorte que le Chatbot améliore la satisfaction des
clients en répondant en temps réel aux demandes et en minimisant les temps d'attente, et les
clients obtiennent de I'aide et des informations méme apres les heures normales d'ouverture.
Le Chatbot est devenu un outil puissant dans le domaine des services financiers et a ét¢ mis en
ceuvre par de nombreuses banques et sociétés de services financiers :

e “Amy" in HSBC,

e “Erica” in Bank of America,

¢ “Eno” in Capital One Company,

e “Nomi” in Royal Bank of Canada.

- Conseil financier personnel

L'intelligence artificielle (IA) joue un role cl¢ dans la planification financi¢re personnelle et les
recommandations en analysant les données relatives aux transactions financicres, aux revenus,
aux dépenses, aux habitudes d'épargne et d'investissement d'une personne, ainsi qu'en évaluant
les objectifs financiers et I'appétence au risque d'une personne et en construisant et
diagnostiquant la situation financiere et les objectifs de chaque personne, qu'il s'agisse d'investir
dans 1'éducation, d'épargner pour un acompte sur une maison, ou de faire des plans pour la
retraite.

Plus récemment, de nombreuses sociétés d'investissement et de services financiers ont
adopté les technologies de I'IA pour effectuer de nombreuses tiches coliteuses et fastidieuses,
telles que :

La communication personnalisée avec les clients, 1'optimisation de la performance des
portefeuilles et la gestion des risques, l'investissement ESG et l'analyse de l'appétit pour le
risque. Actuellement, plusieurs entreprises mettent en ceuvre ces services, comme suit :

+ Application (Assistant Stanley Morgan @ Al the) : Fourni par Stanley Morgan pour
fournir des services visant a optimiser la performance des portefeuilles et la gestion des
risques.

+ Application (Engage Marketo) : Fourni par Marketo, une société de conseil financier,
pour communiquer avec les clients tout en utilisant d'autres applications pour fournir des
services d'optimisation de portefeuille et analyser la volonté des clients de prendre des
risques financiers.

+ Application (Assistance AI ChatSpot) : fourni par Hubspot, une société de services
financiers, pour fournir des services personnalisés d'engagement des clients, de gestion des
risques et d'investissement ESG (Banque centrale du Koweit, 2024, pp. 9-11).
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Figure N° 1. Différentes technologies d'intelligence artificielle appliquées au secteur bancaire
et financier
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Source : Jean-Hervé Lorenzi, Jo€lle Durieux, Bernard Gainnier, Intelligence artificielle,
blockchain et technologies quantiques au service de la finance de demain, Finance Innovation, RB
Edition, 2019, p. 29.

3.3 Les avantages et les inconvénients de l'intelligence artificielle dans le secteur bancaire et
financier

3.3.1 Les Avantages

- Améliorer l'efficacité et la précision des prévisions : Les technologies d'intelligence artificielle
jouent un role essentiel dans la création d'un environnement commercial plus prévisible et moins
risqué grace a l'utilisation d'un ensemble d'algorithmes complexes qui leur permettent de traiter
une grande quantité de données €énormes et disparates et de les traiter en un temps record pour
prédire les conditions financieres et concurrentielles des projets.

- Réduction du coiit de la main-d'ceuvre : L'utilisation de machines est bénéfique pour les
organisations commerciales en ce sens qu'elle réduit le colit opérationnel global, ce qui les aide a
acquérir un avantage concurrentiel sur le marché. L'introduction d'applications d'TA dans les
banques frontales et intermédiaires permettra de réduire les colits ; les banques tirent parti de 1'lA
dans le front-end pour faciliter 1'identification et 'authentification des clients, faire le travail du
personnel en direct par le biais de chatbots et d'assistants vocaux et approfondir les relations avec
les clients ; 1'TA est également appliquée par les banques au sein des fonctions de middle office
pour détecter et prévenir la fraude aux paiements et sensibiliser les clients.

- Etudier les besoins et les attentes des clients actuels et potentiels : Les technologies de I'TA
jouent un rdle central dans la création d'une forte valeur pour les données des utilisateurs, ce qui
permet aux entreprises de s'adapter rapidement aux besoins et aux préférences des clients ; ce qui
renforce leur fidélité ; augmentant ainsi les parts de marché et les revenus. Grace a l'utilisation des
chatbots, les données et les informations peuvent étre analysées et comprises dans les applications
CRM. Ainsi, ces applications seront plus efficaces pour gérer les informations sur les clients et
leur fournir des informations spécifiques (Almasami, 2023).

- Améliorer I'efficacité des performances des banques : L'intelligence artificielle devrait
permettre une plus grande efficacité commerciale grace a des applications logicielles
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d'apprentissage profond qui fourniront aux banques et aux institutions financiéres des
informations sur la maniere dont elles exercent leurs activités de maniere efficace et efficiente.
Les banques utilisent des systémes basés sur I'IA pour aider a rendre les décisions de prét et de
crédit plus éclairé, slires et rentables. Actuellement, de nombreuses banques sont encore tres
limitées a l'utilisation des scores de crédit, des antécédents de crédit et des références des clients
pour déterminer si un individu ou une entreprise est solvable (Singapore, 2018).

- Optimisation des décisions d'investissement : Les organisations en général, et les banques en
particulier, peuvent utiliser les technologies de I'IA en utilisant leurs systémes intelligents pour
aider a comparer les alternatives et les opportunités d'investissement afin de prendre des décisions
d'investissement. Aujourd'hui, de nombreuses sociétés de services financiers proposent des (Robo
Advisers), qui conseillent les clients sur la gestion efficace de leur argent grice a la
personnalisation, au chat et a des modéeles spécifiques au client, ou les robots peuvent fournir des
conseils de haute qualité sur les décisions d'investissement, et sont disponibles a chaque fois que
le client a besoin de leur aide.

3.3.2 Les risques et les inconvénients de l'utilisation des applications d'intelligence artificielle
dans le secteur bancaire et financier

L'utilisation de 1TA dans le secteur bancaire présente certains inconvénients et risques, que
nous pouvons mentionner a titre d'exemple :

v' L'automatisation compléte des opérations bancaires et financiéres entraine un
affaiblissement de la surveillance humaine,

v L’incapacité de prendre des décisions dans des circonstances particuliéres et nécessite de
nombreux protocoles de sécurit¢ pour développer un environnement automatisé¢ sécurisé
(Alzaidi A.A, 2018, p.142).

4. Exigences et défis de I'utilisation de I'intelligence artificielle dans le secteur bancaire et
financier

4.1 Exigences pour une mise en ceuvre réussie de l'intelligence artificielle dans le secteur
bancaire et financier
Selon Accenture, trois mesures sont nécessaires pour optimiser l'utilisation de la technologie
de I'IA :
- S'assurer qu'il existe une stratégie clairement : définie pour l'utilisation et l'application des

données, ainsi qu'une analyse de la maniere dont les données sont utilisées, en convenant du role
que les outils d'TA peuvent jouer dans la création de valeur pour les employés et les données des
clients.

- Construire et développer un « Centre d'excellence pour I'intelligence artificielle » : Il peut
fournir des capacités centralisées applicables a I'ensemble de I'organisation, ce qui peut inclure
des ressources externes susceptibles d'assurer la flexibilité et la rapidité de la mise en ceuvre.

- Créer un environnement favorable a I'expérimentation et a 1'apprentissage : Ils peuvent
explorer I'IA et les processus bancaires, augmentant ainsi la vitesse de 1'innovation (Marous J,
2017).

4.2 Les défis de 'utilisation de l'intelligence artificielle dans le secteur bancaire et financier

Plusieurs défis concrets doivent étre relevés afin de faire bon usage des applications de I'IA et

de veiller a ce que les risques qu'elles peuvent présenter pour les différents clients et acteurs du
secteur financier et bancaire soient réduits au minimum :
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- S'accorder sur la nature de Il'intelligence artificielle : Il n'existe pas de consensus sur la
définition de l'intelligence artificielle au niveau international. Le projet de loi sur l'intelligence
artificielle a ét¢ soumis au vote du Parlement européen, qui a mis deux ans a élaborer une
définition de l'intelligence artificielle, la premiére du genre a aller au-dela d'une réglementation
volontaire et a obliger les entreprises et les banques a s'y conformer.

- Un accord mondial : La réalité est que la technologie ne connait pas de frontiéres et nécessite
une coopération internationale parce que ces technologies ne relévent pas de la compétence d'un
seul pays, a déclaré a BBC News le chef du bureau britannique de l'intelligence artificielle, qui a
exhorté la communauté internationale a créer un organisme international de réglementation de 1'TA
similaire a celui des Nations unies.

- Garantir la confiance du public : Comme chacun sait, I'IA offre aux banques et aux
institutions financiéres d'immenses possibilités de développer leurs services et d'en accroitre la
qualité et la fiabilité, compte tenu de la concurrence intense et des risques €levés dans le secteur
bancaire, mais d'un autre c6té, une sorte de méfiance reste ancrée chez un groupe de clients, qu'il
s'agisse de particuliers ou d'entreprises, a I'égard des applications de I'A et de sa capacité a
protéger leur vie privée contre le piratage et la piraterie informatique.

- Identifier les décideurs : La question soulevée dans le domaine de l'intelligence artificielle est
de savoir qui fixe les reégles qui régissent cette technologie, les entreprises et les banques
confirment qu'elles s'engagent a respecter les réglementations émises par les autorités
gouvernementales a cet égard, et Len Fox, fondateur de Lastminute.com, souligne l'importance
d'impliquer la société civile, le monde universitaire et les personnes concernées par les modeles
d'IA et les différentes transformations de la technologie (Al-Naasani, 2024, pp. 13-15).

- Données insuffisantes : Les modeles d'TA peuvent générer des biais algorithmiques en raison
de données incompletes ou de facteurs humains tels que les décisions prises par les modélisateurs
d'TA au cours du processus de développement.

- Protection de la vie privée : La technologie de I'lA est vulnérable aux violations par acces
non autorisé a des données sensibles de particuliers, d'entreprises ou d'agences gouvernementales,
et les programmes d'IA traitent généralement d'énormes quantités de données ; il est donc trés
important et nécessaire d'élaborer des stratégies pour protéger la confidentialité des données.

- Cybersécurité : Les programmes d'TA peuvent faire 1'objet de cyberattaques et peuvent
¢galement étre manipulés pour fournir aux agences et aux utilisateurs des données incorrectes. Par
exemple, un tiers pourrait donner & un modele d'IA de nouvelles instructions qui tromperaient le
modele de génération de données et 1'ameéneraient a fournir des résultats incorrects a 1'utilisateur
final.

- Evolutivité : L'IA repose sur des réseaux neuronaux qui ont de nombreux paramétres, ce qui
rend difficile la compréhension de la maniere dont les données de sortie sont produites.

- Fiabilité : Il est possible qu'un utilisateur obtienne des réponses différentes aux mémes
commandes lorsqu'il utilise des programmes d'IA, ce qui compromet 1'exactitude et la fiabilité des
réponses et des résultats.

- Acceés inégal : L'adoption des technologies de I'A reste inégale et déséquilibrée, et I'acces aux
technologies de 1'IA n'est pas uniforme pour les pays, les entreprises et les individus, et il est
possible que les parties (pays / entreprises / individus) disposant de (ressources financieres /
infrastructures) bénéficient des technologies de 1'IA, et obtiennent ainsi des revenus et des
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avantages concurrentiels plus élevés que les autres, ce qui conduit a un ¢élargissement de 1'écart
d'inégalité¢ économique (Inequality Economic) entre les pays et les entreprises dans les différentes
économies. De méme, 1'écart salarial devrait se creuser, car les personnes possédant les
compétences techniques requises pour développer, mettre en ceuvre et gérer les programmes d'TA
jouissent d'un pouvoir économique plus important que les personnes peu qualifiées.

- Complexité réglementaire accrue : A mesure que les réglementations en matiére d'IA
évoluent, les entreprises pourraient étre confrontées a un environnement réglementaire de plus en
plus complexe, ce qui accroitrait leur exposition au risque réglementaire.

- Risque non financier pour les entreprises : Le risque opérationnel augmente en raison d'une
adoption inadéquate de 1'IA en négligeant la formation et le développement des capacités, la
gouvernance et la protection des données. Ces risques opérationnels peuvent se transformer en
risques financiers au fil du temps (Banque centrale du Koweit, 2024, p. 12).

6-Conclusion:

La technologie est I'une des composantes les plus importantes de l'environnement financier et
bancaire d'aujourd'hui, car elle constitue la pierre angulaire de I'amélioration des chances de survie,
de croissance et de continuité, grace au développement rapide et continu des techniques
technologiques modernes, qui ont contribué a créer de nouveaux moyens et de nouvelles méthodes
pour fournir des services financiers et bancaires aux clients.

Les apphcatlons de I'IA ont contribu¢ au développement des institutions financieres et bancaires et
les ont aidées a se conformer aux diverses ex1gences réglementaires et prudentielles fixées par les
organismes de surveillance et de réglementation, a fournir des services financiers et bancaires
rapides et de qualité, ainsi qu'a améliorer la confidentialité et la sécurité des produits financiers.

En fait, si 1'IA peut aider a lutter contre les risques de cybersécurité, elle peut paradoxalement,
voire contribuer & mettre en évidence les failles du systéme. Les chercheurs craignent que
I'automatisation du traitement des tiches répétitives n'augmente l'ampleur potentielle d'une
cyberattaque, voire que 1'TA elle-méme ne soit utilisée comme un outil dans une cyberattaque.
Ainsi, pour que les applications d'IA développées spécifiquement pour le secteur bancaire et
financier puissent étre utilisées de manicre sire et fiable, il est nécessaire de mettre en place un
cadre approprié qui tienne compte de la nécessité de contrdler les risques spécifiques encourus. Son
application a une échelle plus globale pourrait entrainer des changements significatifs, notamment
dans la maniére dont les autorités exercent leurs pouvoirs de contrdle et dans la gestion des
activités de controle quotidiennes au sein des organisations bancaires.

La question de la responsabilit¢ des algorithmes doit étre abordée, de méme que le risque
d'obsolescence réglementaire et les risques spécifiques a la mise en ceuvre de 1'TA.
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Summary: The aim of this research paper was to study and analyze how integrated solid waste
management contributes to achieving the Sustainable Development Goals 2030, using Algeria as a
case study. The study concluded that the application of Integrated Solid Waste Management
contributes to preserving the environment, reducing environmental pollution, and harnessing the
value of waste by transforming it into an economic resource, thereby contributing to the
achievement of the Sustainable Development Goals 2030 related to waste management and
reduction.

Keywords: solid waste, integrated waste management, sustainable development, Sustainable
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I-Introduction:

In recent years, Algeria has experienced a significant and continuous increase in the amount of
waste resulting from population growth, improvements in the standard of living, and diversification
of consumption patterns. This increase has had serious economic, environmental, and social
consequences, which necessitates seeking effective solutions to address this growing phenomenon.

Given the negative effects of this increase on the environment and on natural elements such as air,
water, and soil—and in light of international agreements, notably the Paris Agreement on climate
change, which outlined a set of goals represented by 17 objectives to achieve sustainable
development by 2030—many of these goals are directly or indirectly related to waste management.
The state has therefore enacted legislation and adopted environmental protection strategies in this
area and is seeking effective ways to reduce waste. Algeria has adopted a national strategy for
Integrated Waste Management to achieve sustainable development. Integrated Waste Management
is one of the systems that can contribute to achieving the 17 Sustainable Development Goals, as it
can directly or indirectly help achieve specific targets related to waste reduction.

I.1.Problem statement: Integrated Waste Management is a contemporary strategy that provides a
clean and healthy environment, enables the recovery of value from waste by turning it into an
economic resource, and contributes to sustainable development and the realization of its goals.
Thus, the research problem can be formulated as follows: How does Integrated Solid Waste
Management contribute to achieving the Sustainable Development Goals 2030 in Algeria?

I. 2.Study hypotheses: In light of the study topic and its objectives, the following hypotheses are
proposed:

» The amount of solid waste produced in Algeria has increased significantly, prompting the state to
adopt plans and programs for its efficient ~management and  utilization.
* Integrated Solid Waste Management is one of the most effective strategies for improving waste
management and optimizing utilization.
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* Integrated Solid Waste Management plans and programs support the achievement of a set of
Sustainable Development Goals related to the reduction of solid waste in Algeria.

L. 3.0bjectives of the study: This study aims to:

* Present the theoretical literature on Integrated Solid Waste Management and the Sustainable
Development Goals 2030;

* Identify the stages on which Algeria relies for the integrated management of its solid waste;
* Determine how integrated solid waste management can contribute to achieving the Sustainable
Development Goals 2030 in Algeria.

1.Integrated Solid Waste Management
1.1. The concept of solid waste
Solid waste has several definitions, including:

e "Solid waste is a material that has become waste not necessarily because it is worthless, but
because the owner intends to dispose of it. (Abbas, Al-Rekabi, & Yousif, 2016, p. 666)
e Solid waste is defined as materials resulting from human, institutional, or commercial

activity that are discarded, including paper, plastic, glass, wood, metal, and food waste.
(Abd Al-Kareem, 2014, p. 163)

1.2. Classification of solid waste

Solid waste can be classified into: (Abbas, Al-Rekabi, & Yousif, 2016, p. 668)

e Ordinary solid waste: produced during daily activities at homes, schools, offices, or
hospitals;

e Biodegradable solid waste: decomposes quickly into organic matter; examples include
food residues, fruits, and vegetables;

e Inert solid waste: resists decomposition and takes a long time to break down, such as
certain types of cardboard and paper;

e Recyclable solid waste: can undergo processes that enable reuse, such as glass, textiles,
some plastics, and paper.

Additionally, solid waste can be grouped into organic and inorganic waste: (Poch, 2025)

e Organic waste: typically biodegradable waste;

e Inorganic waste: materials that decompose very slowly due to their chemical
properties;many of these can be recycled through complex processes (e.g., cans, certain
plastics, glass, rubber), while some, like contaminated batteries, cannot easily be recycled.

1.3. The concept and benefits of Integrated Solid Waste Management
1.3.1. Definitions

Several definitions of Integrated Waste Management exist. Notably:
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* In 1991, a task force of the Economic Commission for Europe described Integrated Waste
Management as a process of change in which the concept of waste management is gradually
expanded to include necessary control of gaseous, liquid, and solid flows of substances in the
human environment. (Mcdougall, White, Franke, & Hindle, 2001, p. 21)

In 1996, UNEP described integrated waste management as a reference framework for designing
and implementing new waste management systems and for analyzing and improving existing
systems. (J.K, 2006, p. 3)

1.3.2. Gains from integrating waste management
The inclusion of Integrated Waste Management brings many benefits: (Memon, 2010, pp. 7-8)

First: available resources can be allocated more efficiently to waste collection, material recovery,
processing, and disposal through improved scheduling and higher resource utilization.

Second: recovered materials and energy availability can facilitate the creation of industries that use
these resources in production.

Third: savings in waste management costs result from reducing the volume of final waste destined
for disposal through diversion for material and resource recovery.

Fourth: enhanced coordination among stakeholders can promote collaboration on other
development projects.

Fifth, governments can build public trust as integrated waste management delivers tangible results
in public health, job creation, recycling industries, and improved sanitation. Thus, Integrated Waste
Management optimizes R3 outcomes while improving the overall waste management system.

2.Sustainable Development Goals 2030 related to waste reduction

The concept of sustainable development dates back to the Brundtland Report, which defined it as
meeting current needs without compromising the ability of future generations to meet their own
needs. (Nations, 1987, p. 41)

The Sustainable Development Goals (SDGs), described as “the roadmap for transforming our
world,” comprise 17 interconnected goals within the 2030 Agenda for Sustainable Development,
totaling 169 targets.

Many SDGs are directly related to waste management, since solid waste management is essential
for sustainable development in both developing and developed countries. SDG indicators have
driven solid waste management reforms for decades, particularly in public health, environmental
protection, conservation of natural resources, and more recently accounting for greenhouse gas
emissions and climate change impacts.

Solid waste management affects living conditions, public health, sanitation, terrestrial and marine
ecosystems, and access to natural resources. From social, environmental, and economic
perspectives, solid waste management plays a key role in achieving at least seven of the 17 SDGs.
(Hondo & Arthur, Solid Waste Management in Developing Asia: Prioritizing Waste Separation,
2020, p. 3)
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Table 1 provides an overview of specific SDG targets that improved solid waste management
systems can help achieve

Table 1: Specific targets of the Sustainable Development Goals related to solid waste
management

Sustainable

Development Goals Reesiichi ees

3.2 End preventable deaths of children under 5 years of
SDG 3: Good health and | age

well-being 3.2 End malaria, combat water-borne and communicable
diseases

6.3 Improve water quality by reducing pollution,
SDG 6: Clean water and | eliminating dumping, and minimizing release of hazardous
sanitation chemicals and materials, substantially increasing recycling
and safe reuse

SDG 7: Affordable and | 7.2 Increase renewable energy share in the global energy
clean energy. mix

SDG 11: Sustainable

.. o\ 11.6 Reduce environmental impacts of cities, particularly
cities and communities

municipal and other waste management

12.4 Environmentally sound management of chemicals and

SDG 12: Responsible waste to minimize their adverse impacts on human health

consumption and and the environment

production 12.5 Promotion of 3Rs to substantially reduce waste
generation

SDG 13: Climate action | 13.3 Build knowledge and capacity to meet climate change

Source: (Hondo & Arthur, Solid Waste Management in Developing Asia: Prioritizing Waste
Separation, 2020, p. 2).

3.The reality of Integrated Solid Waste Management in Algeria and its contribution to
achieving the SDGs

3.1. The reality of solid waste in Algeria

Like other countries, Algeria faces waste-related problems that pollute the environment when not
properly managed. Algeria produces about 25 million tons of waste per year, of which
approximately 13.5 million tons are household and similar waste; production may increase in the
coming years.

Northern wilayas generate more waste—ranging between 400,000 and 600,000 tons per year—
while central regions produce between 200,000 and 300,000 tons per year. Southern regions
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produce less, between 100,000 and 200,000 tons per year, reflecting population density differences
between north and south. (Déchets, 2020, pp. 30-33)

Household and similar waste are predominantly organic (54%), followed by plastics (15%), diapers
(12%), and paper and cardboard (7%). Glass, metals, textiles, and other types represent smaller
proportions.

Approximately 60%—65% of household and similar waste is disposed of in uncontrolled landfills,
while 35%-40% goes to engineered landfills, according to Reda Ter, head of the National
Economic, Social and Environmental Council. (Déchets A. N., p. 34)

3.2. National strategy for Integrated Waste Management

Solid waste management has been a key priority for the Ministry of Environment. The Algerian
state has established a legislative and regulatory framework to implement its policy. Within this
framework, a national strategy for Integrated Waste Management until 2035 was developed to
advance the circular economy and reduce waste generation. The waste sector identified key steps
clarified through the national municipal waste management program (PROG-DEM) and the
national plan for special waste management (PNAGDES), which serve as planning and decision-
support tools focusing on modern waste-control and disposal methods.

Thanks to these programs, Algeria has eliminated many of the roughly 2,000 uncontrolled
dumpsites across the country, including 20 classified as major landfills, which were significant
sources of environmental pollution, especially of surface water and groundwater.

The national strategy (SNGID-2035), developed by the Ministry of Environment, planned to close
or rehabilitate all existing dumps and landfills by 2024. To date, more than 20 large dumps have
been rehabilitated or are under implementation (e.g., Oued Smar in Algiers; Karma in Oran; sites in
Annaba, Tiaret, Skikda), and 1,700 of the 3,000 identified unauthorized municipal landfills have
been closed. (4223, 2021, p. 4)

Additionally, 191 facilities have been built to treat household and similar waste, including 101
engineered landfill centers and 90 controlled landfills equipped with 22 sorting centers and 36
leachate-treatment stations. However, engineered landfills are not a complete solution, as they can
produce greenhouse gases—primarily methane and carbon dioxide—through anaerobic
decomposition of organic substances in household and similar waste. The waste sector is a
contributor to greenhouse gas emissions; according to the Intergovernmental Panel on Climate
Change, the waste sector is the third-largest emitting sector, accounting for 10% in Algeria.
(Déchets A. N., Ibid, p. 134)

Despite Algeria’s efforts to eliminate uncontrolled dumps and establish landfill centers across the
country, uncontrolled dumping remains a significant source of soil and ecosystem pollution and
landscape degradation. The long-term disposal of waste in engineered landfills increases
greenhouse gas emissions, which negatively affects the climate and undermines full achievement of
Goal 13 (Climate Action). Nonetheless, improved collection and landfill management contribute to
Goals 3 and 6 by reducing water and soil pollution.
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3.3. Collection and transportation of solid waste

According to Algerian legislation, municipal authorities are responsible for collecting and
transporting various types of waste. Household waste is collected and transported to treatment
facilities across municipalities and residential areas. In city centers, collection occurs at least once
daily; in suburbs, every two days; and in areas with fewer than 500 inhabitants, at least every two
days. The average collection rate is 87% in urban areas and 67% in rural areas.

The waste logistics chain includes several links: pre-collection, collection of sorted or unsorted
waste by contracted collectors, and transport to transfer centers or directly to treatment facilities.
Transportation methods vary by geography and waste characteristics and include compactor trucks,

open vans, oversized trucks, pickup trucks, and towable containers. (Déchets A. N., Ibid, pp. 46-
48)

The National Agency for Waste Management has also used technology to improve waste
management and promote recycling through the launch of a “Clean” application, which allows
citizens to report issues such as uncontrolled dumping or collection delays. (Seddiki, Abdedaim, &
Abdelkrim, 2020, p. 253)

Marine solid waste is harder to characterize and monitor. In 2018, the Ministry of Environment
launched a campaign to classify marine waste as part of implementing the Barcelona Convention,
particularly the protocol on land-based sources of marine pollution, covering 14 coastal wilayas
and 28 beaches. In 2019-2020, the National Waste Agency conducted follow-up monitoring
campaigns for marine and coastal waste with local authorities, based on collection and
classification campaigns. These campaigns helped determine waste quantities, composition,
sources, and classification of materials found on beaches, particularly plastics, which are among
the most prevalent materials in seas and on beaches.

Reports showed that plastics accounted for more than 87% of all materials collected on beaches,
followed by cardboard and metal parts (Déchets N. W., pp. 122-127).

Plastic materials account for 87% of total waste collected; the remaining proportions are paper and
cardboard (7%), metal (3%), glass (2%), and textiles (1%). Organic materials were largely absent
from the collected marine waste.

Overall, Algeria has made significant efforts to implement integrated and sustainable waste
management. However, shortcomings remain, particularly in waste collection in major cities,
despite the introduction of modern reporting technologies. These shortcomings hinder full
achievement of Goal 11 (Sustainable Cities and Communities) because services do not reach some
areas. Improvements in beach and marine waste management, driven by awareness and cleanup
campaigns, may contribute to achieving Goal 14 (Life Below Water) in the future.

3.4. Solid waste valorization and recycling

Waste valorization includes processes for recovering, recycling, or composting waste and is
essential for sustainable development for economic and environmental reasons.

Reducing the amount of waste sent to landfills and recovering raw materials contributes to
reducing environmental impact and supporting economic growth. In Algeria, valorization remains
limited. The National Waste Management Strategy for Horizon 2035 set strategic targets to
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enhance source separation and reach 30% valorization of household and similar waste to move
toward sustainable and integrated waste management.

At the national level, annual amounts of some recovered materials were reported as follows:
ferrous metals approximately 915,628 tons/year; plastic 321,304 tons/year; paper/cardboard
396,108 tons/year; non-ferrous metals 39,266 tons/year; wood 89,558 tons/year; glass 72,441
tons/year. (Déchets N. W., Ibid, pp. 50-75)

Compared with the total annual household and similar waste production of about 13 million tons,
the percentage of recycled waste remains modest. According to Samira Hamidi of the National
Economic, Social and Environmental Council, the recycling rate does not exceed 7% —a very small
proportion relative to total waste produced. Another report cited that Algeria recycles about 45% of
certain waste streams, equivalent to 6.1 million tons. (Alarab, 2021)

One ton of household solid waste can produce approximately 750 kWh of electricity or 1,500 kWh
of heat. Organic waste, which constitutes 54% of household waste, can be processed by anaerobic
digestion to produce biogas that can be converted to methane for use as heat or electricity.

Algeria has begun pilot projects, such as in the municipality of El Kalitos in Algiers and later in El
Kharroub (Constantine), where digestion units are planned to treat up to 50,000 tons of recoverable
domestic and similar waste. Such projects could significantly contribute to energy savings.
Literature indicates that treating 15,000 tons of waste per year could replace the consumption of
about 100 landfills or 60 urban buses, provide heating for 700 homes or hot water for 500 homes,
and generate electricity for approximately 1,300 homes—thus supporting sustainable development
in Algeria. (ouamane & Kahila, 2020)

While waste valorization and recycling in Algeria contribute to achieving the Sustainable
Development Goals 2030 related to waste management and reduction, the contribution remains
limited due to low recycling rates (estimated at 4%—7% annually). This underutilization means that
the potential economic and environmental benefits of waste are not fully realized. Proper
valorization and recycling could help achieve waste-reduction goals by recovering energy,
reducing landfill emissions, decreasing landfill footprint, and conserving raw materials through
recycled substitutes.

4. Conclusion

The quantity of solid waste produced in Algeria is continuously increasing, resulting in negative
environmental impacts. Despite efforts and strategic plans for integrated and sustainable solid
waste management aimed at reducing waste and exploiting its value to achieve the Sustainable
Development Goals 2030, many obstacles remain.

4.1. Key findings of this research include:

- Integrated Solid Waste Management is a comprehensive approach encompassing collection,
reduction, reuse, and recycling; imbalance in any step undermines the system.
- Waste is both a threat—causing pollution—and a resource—if properly managed and valorized, it
can contribute to economic growth, which has drawn United Nations attention and led to specific
SDG targets.
- Population growth and improved living standards in Algeria have increased quantities of solid
waste, especially household waste.
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- Algeria has made notable efforts, including developing a national Integrated Waste Management
Strategy to manage waste sustainably and harness the benefits of valorization and recycling.
- Integrated Solid Waste Management contributes to achieving some Sustainable Development
Goals 2030, but the contribution remains limited, particularly regarding climate action (Goal 13)
due to low recycling rates and prolonged waste retention in engineered landfills.

4.2. Recommendations
Based on the findings, the study recommends the following:

-Raise public awareness about solid waste and encourage cooperation with relevant authorities to
promote proper waste management.

- Develop modern mechanisms for integrated solid waste management to protect the environment
and public health.

-Review and update solid waste management strategies.

-Strengthen partnerships with the informal (private) sector in solid waste management, particularly
in recycling.
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Abstract: This research paper aims to clarify the role of financial technology in promoting
financial inclusion, by expanding the scope of financial transactions and enabling different
segments of society to access and benefit from financial services quickly and at a low cost.
Financial technology tools and applications have contributed to improving the efficiency of banks
and developing their services thanks to ease of use and low costs. However, these innovations also
pose important challenges as a result of the risks that may accompany them. Therefore, banks must
employ these tools effectively to ensure the protection of customers, enhance the quality of their
performance, and ensure the continuity of their activity.

Keywords: Financial technology, financial inclusion, banking sector, banking services, digital
transformation.
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Enhancing the effectiveness of governance to reduce administrative corruption in Algerian banks:
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Abstract: This study aims to highlight the role of governance in reducing administrative
corruption within Algerian banks, especially in light of the challenges associated with weak
transparency and the absence of effective accountability mechanisms. The study starts from the
premise that adopting the principles of good governance can constitute an essential tool for
combating corruption, provided that they are adapted to the organizational and institutional
specificities of the Algerian context. The research was based on international indicators, most
notably the Corruption Perceptions Index, which highlights the urgent need for in-depth
institutional reforms. The study also focused on the banking sector as one of the sectors most
vulnerable to corruption practices due to inadequate oversight and weak independence of
regulatory bodies. It also addressed the importance of applying governance principles, such as
transparency, accountability, and separation of powers. The research benefited from the Rwandan
and Singaporean experiences, which have achieved tangible progress in reducing corruption
through structural reforms and extensive digitization of services. The study concluded that
strengthening the governance system represents a pivotal approach to reforming the banking
system in Algeria and enhancing confidence in it.

Keywords: Governance, administrative corruption, Algerian banks, transparency, Rwanda,
Singapore, good governance, anti-corruption.
Jel Classification Codes : G21¢G28¢G34 «<D73 «K42.
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