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Abstract: Recent years have seen increased interest in incorporating Artificial Intelligence (Al) in
accounting practices mainly because of its ability to add value by improving efficiency, accuracy and
sustainability. The present research aims at investigating the role of Al accounting to support sustainability
in Saudi companies, in terms of environmental, economic, and social sustainability. As Saudi Arabia quickly
transitions to digitalization under the Vision 2030 initiative, the use of Al in accounting is critical to
achieving corporate sustainability. This research focuses on a comparison between conventional accounting
methods and using artificial intelligence to assess the effects of these methods on sustainability in different
industries. This research used both quantitative data collected from sustainability indexes and qualitative
information focusing on the organizational issues and prospects of Al implementation. The study reveals
that Al in accounting enhances organizational performance and enhances decision-making while solving
sustainability issues. But the study also made mention of factors like resistance to change, inadequate
human resources particularly highly skilled personnel, and culture in the Saudi corporate world. The current
study adds to the literature by presenting a conceptual framework that can be used to assess the contribution
of Al to sustainability in Saudi Arabia, given its economic and cultural environment. The findings of this
study provide policy implications for policymakers, entrepreneurs, and scholars who are interested in
applying Al for sustainable development in the Kingdom.

Keywords: Artificial Intelligence, Accounting Practices, Sustainability, Corporate Sustainability,
Economic Sustainability, Vision 2030, Al Adoption.

1. Introduction

Al has developed fast within the last couple of years and has impacted many industries including accounting.
If we speak about Saudi Arabia, it is possible to conclude that the integration of Al technologies in the
accounting practices contributes to the goals of Saudi Arabian Vision 2030 that concern the dramatic
transforming of the Saudi Arabian economy including the usage of new technologies and solutions, efficient
and sustainable development. It is predicted that many Al technologies such as machine learning, natural
language processing, and robotic process automation will transform traditional accounting tasks and bring the
opportunity to companies to increase accuracy, efficiency and sustainability (Hamza et al., 2024; Abdullah &
Almagtari, 2024). However, the use of these Al accounting practices and their effects on sustainability has not
been well explored theoretically, especially in Saudi Arabia where both economic, social, and environmental
sustainability are critical for development (Adedoyin & Christiansen, 2024; Catalano, 2024). Furthermore,
studies have highlighted that Al readiness and data quality are crucial factors for its successful implementation
in Saudi businesses, impacting sustainability outcomes significantly (Alarefi, 2024).

In traditional accounting systems, human factor is most active in financial reporting, auditing and decision-
making processes. Despite the fact that these practices have been beneficial to organizations for centuries, they
are characterized by problems like; inefficiency, susceptibility to human error, and, most critically, the inability
to optimize the use of most of the available resources (Abdullah & Almagqtari, 2024). Consequently, there is a
tendency in using Al mechanisms in business companies, including Saudi Arabia-based ones, as a way of
enhancing the overall operational sustainability, for example, by applying artificial intelligence in accounting
(Peng et al., 2023; Al-Hanandeh et al., 2024). However, there is a relatively limited amount of work dedicated
to exploring the impact of Al on sustainability intangible measures such as carbon footprint, energy use,
resource utilization efficiency, and CSR KPIs (Aljaaidi et al., 2023; Sidani, 2024). The application of Al in
supply chain management has also been emphasized for its ability to optimize efficiency and reduce
environmental impacts, contributing significantly to sustainability goals (Madancian et al., 2024).
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The research question of this study arises from the growing application of Al in accounting and the dearth of
information on its influence on sustainability performance in Saudi firms. While the application of Al in
enhancing financial reporting and auditing has been explored (Hamza et al., 2024), the impact of the technology
on sustainability, in general, and in specific in environmental, economic and social sustainability, in particular,
is not fully studied (Abdelhalim, 2024). This research seeks to address this issue by evaluating the effect of Al-
based accounting techniques on sustainability reporting in Saudi Arabia due to the uniqueness of the country’s
economic and business environment (Al-Okaily, 2024).

The significance of this study is that it enables the contribution to the existing understanding of how the
application of Al in accounting may be useful in the achievement of the goals of the sustainability agenda in
Saudi Arabia — the country with the fast-growing economy. Given the fact that Saudi firms utilise Al and other
digital technologies to help the country diversify and build a sustainable economy, it is crucial that
policymakers, managers, and practitioners know the benefits and risks of the technologies. Hence, focusing on
the relationship between the implementation of Al in accounting practices and sustainability outcomes, this
research contributes to decision making regarding the sustainable development of businesses in the Kingdom
and governmental entities (Yusuf & Lytras, 2023; Al-Hanandeh et al., 2024). Additionally, Al's role in
governance and sustainable policy implementation has been shown to align with the broader objectives of
Vision 2030 (Ibrahim, 2024).

In addition, the importance of Al in accounting cannot be overemphasized because Saudi Vision 2030 seeks to
digitalize, diversify the economy and conserve the environment by 2024. This research will provide a guide on
how these technologies can be implemented to improve the accounting processes that will be of benefit to
corporate financial goals as well as the sustainable development goals. Furthermore, the findings could help
the companies that are willing to consider Al as a solution, showing where the challenges are and how the
opportunities should be used for sustainable growth (Abdelhalim, 2024; Sidani, 2024).

The objectives of this research are threefold:

*To assess the effectiveness of the traditional accounting practices and the Al based techniques in enhancing
the sustainability in the Saudi organizations.

*To identify the key environmental, economic, and social sustainable factors for the Saudi corporate sectors
affected by the integration of Al accounting practices.

*To ensure that the following research question is answered: What are the opportunities and risks that may
arise from the adoption of Al in accounting for sustainability in the Saudi Arabian context (Abdullah &
Almagtari, 2024; Badghish & Soomro, 2024).
These objectives aim at filling the existing literature gap particularly on how Al is integrated in accounting
systems and the overall impact on corporate sustainability (Badghish & Soomro, 2024). Consequently, the
accomplishment of these objectives will increase the theoretical and practical significance of this research for
the area of Al adoption and sustainability in Saudi organisations.
Therefore, the knowledge of how Al accounting practices contribute to sustainability will provide the
Kingdom’s businesses with the tools to improve their financial performance and become good citizens at the
same time. This research will also explain the cultural and operational challenges to the adoption of Al in
organizations and provide recommendations and guidelines for the implementation of Al in the accounting
profession especially in the areas of finance, manufacturing, energy which are crucial to the economy of Saudi
Arabia.
Thus, this research aims to present a systematic literature review of the adoption of Al in accounting with
special reference to Saudi Arabia and sustainability. By being both a quantitative and qualitative research, this
study will provide an understanding of the effects of Al solutions in improving environmental, economic and
social sustainability, and therefore, form part of the discourse on the role of Al in sustainable development in
the region and internationally.

2. Literature Review

Al has recently been adopted in the accounting field, and its application has attracted a lot of attention because
of'its potential to improve the performance, accuracy and sustainability of accounting processes. Many previous
studies have examined the effect of Al within the sphere of accounting, financial reporting, and auditing and
demonstrated the change-making nature of Al across industries (Jejeniwa, Mhlongo, & Jejeniwa, 2024;
Almagtari, 2024). Nonetheless, there is a lack of knowledge concerning the effects of Al on corporate
sustainability even though the benefits of Al are obvious. This section provides a brief of recent studies done
on the application of Al in accounting, critically discussing the methodologies and findings of the studies as
well as the research gaps that this study seeks to fill.
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Current developments in Al use in accounting show that it has been widely used in repetitive jobs like data
input, transactions, and reporting. These tasks, employing artificial intelligence systems that involve machine
learning algorithms, natural language covenant, and machine vision, are being done increasingly accurate and
efficiently (Jejeniwa, Mhlongo, & Jejeniwa, 2024). Alrfai et al.(2023) also approved the effectiveness of using
AlSs with the supports of Al in accounting and enhancing the efficiency of financial reporting by minimizing
the impacts of human error. Furthermore, Al is being deployed more and more to prevent fraud and to measure
adherence to rules, which strengthen the role of Al in the modernization of accounting.

Although the improvement of accounting performance by means of Al is a well-established topic, there has
been comparatively little attention paid to how these developments assist in sustainability, particularly in terms
of environmental, economic, and social aspects (Almagqtari, 2024). Bamhdi (2024) conducted a critical study
that focused on the contribution of Al in improving the accounting profession within the sustainability of Saudi
organizations. Nevertheless, Bamhdi concentrated on the financial perspective and did not address important
issues related to the environmental and social effects of Al deployment. Likewise, though there are many works
that recognized that Al could help achieve sustainable development, they failed to consider the cultural and
legal aspects of the countries like Saudi Arabia (Yusuf & Lytras, 2023). Such a research gap calls for studies
that address the Al adoption and sustainability simultaneously, with a focus on Saudi Arabia’s Vision 2030.
As for the method, most works use quantitative approaches, using vast datasets to assess the impact of Al on
accounting (Peng et al., 2023). Such works mostly rely on the financial statistics from different sectors to
evaluate the effects of Al on performance, expenses, and revenue. However, these studies lack the quantitative
data that are important in understanding the readiness of an organization or culture to adopt Al, perceptions of
employees among others. For example, Aljaaidi, Alwadani, and Adow (2023) discovered that the Saudi Arabian
case of Al implementation was hampered by the scarcity of professional talent and organizational inertia in
accounting practices. This goes a long way to show that there is a need to go beyond simple models that use
quantitative data in an effort to provide a clear understanding of the effects of Al adoption on sustainability.
However, relatively few works that have addressed the notion of sustainability in relation to Al in accounting
have done so through systematic reviews, and those that have have tended to focus on particular sectors or
firms through case study approaches (Alsharidah & Alazzawi, 2020). However, the conclusions drawn from
these case studies may not be easily applicable throughout Saudi Arabia. For example, Peng et al. (2023)
examined the state of Al for sustainability in Saudi Arabian organizations with a particular emphasis on the
financial industry while excluding other important sectors like manufacturing and energy. This limitation has
left a gap on how Al based accounting practices affect sustainability in different sectors in Saudi Arabia.

A third major research deficiency is the absence of a coherent conceptual model for assessing the sustainability
effect of Al in accounting. The potential of Al in supporting sustainability is well understood, but the measures
and approaches for measuring the impact are still in their infancy (Shahzad et al., 2023). Despite the fact that
there are numerous research papers on Al in accounting, most of them assess the potential of Al on financial
performance only, ignoring the environmental and social performance. This absence of integrated sustainability
frameworks is a research limitation and is one of the objectives of this study.

This work adds to the literature by filling the gaps highlighted above and providing fresh understanding of the
use of Al-based accounting to promote sustainability in Saudi firms. In contrast to prior research that has been
mostly concerned with financial performance, this study assesses the positive effects of Al on environmental,
economic, and social sustainability indicators. Moreover, this research uses both quantitative and qualitative
research to evaluate not only the benefits but also the cultural and operational concerns of implementing Al
Therefore, this research seeks to fill this gap by examining Al in Saudi Arabia from cultural, regulatory, and
economic perspectives to understand how it can support sustainable business solutions in the Kingdom.

In conclusion, although the studies on the Al in accounting are emerging, there are still some research
limitations, especially about the Al and sustainability and the Al in Saudi Arabia. This research seeks to address
these gaps by examining the role of Al in accounting for sustainability in Saudi Arabia and employ a
quantitative approach to survey the current state of Al adoption by firms, as well as conducting qualitative
interviews to gain an understanding of the experiences of firms implementing Al in their accounting processes.

3. Methodology

1. Research Design: Comprehensive Mixed-Methods Framework

The methodology ensures thorough and reliable results by combining quantitative and qualitative techniques
in a triangulation design. The methodology will look at the technical facets of accounting procedures as well
as their wider effects on sustainability in Saudi businesses.
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A. Mixed-Methods Justification:

e Quantitative Data: Offers concrete and statistically relevant comparisons between conventional and Al-
based approaches to accounting.

e Qualitative Data: Guarantees a detailed, practice-oriented insight into the role of Al in accounting systems
and its effects on sustainability according to the industry’s professionals.

2. Data Collection and Sampling Strategy

A. Target Population

o Industry Selection: The study focuses on organizations across four key industries critical to Saudi Arabia’s
economy: Finance, Manufacturing, Energy, and Retail. These industries were chosen due to their significant
contributions to economic growth and their varying levels of Al adoption in accounting practices.

e Company Selection Criteria: The research includes firms that have been in operation for at least three years
and have demonstrated the use of either traditional or Al-driven accounting techniques, or both. This ensures a
diverse representation of accounting practices and their impacts on sustainability

B. Sample Size and Stratification

e Sample Size: The study focuses on four companies to provide illustrative examples of the impact of
traditional and Al-based accounting methods. These examples offer detailed insights into sustainability
outcomes and help to understand the specific challenges and benefits of Al adoption in accounting. The analysis
is qualitative in nature and does not aim to achieve statistical generalizability but rather provides rich,
contextualized insights into the dynamics of Al-driven accounting in Saudi Arabia.

e Survey and Interview Distribution: Semi-structured interviews will be conducted with executives, CFOs,
sustainability personnel, and IT staff to gain in-depth qualitative insights into Al adoption and its impact on
sustainability. The smaller sample size allows for a more detailed exploration of companies' experiences rather
than broad statistical trends.

C. Data Collection Techniques

e Surveys: The research instrument is a structured, closed-ended survey adapted from established models,
including Al adoption scales and sustainability measurement frameworks. The survey questions are outlined in
Table 1 and focus on two key areas:

o Al-Accounting Integration: Assessing the readiness of Al tools such as machine learning, natural language
processing (NLP), and robotic process automation (RPA).

o Sustainability Metrics: Evaluating environmental, social, and economic indicators such as carbon
emissions, resource consumption, and cost efficiencies. For example, in the finance sector (e.g., Riyad Bank),
sustainability metrics could be linked to operational energy usage, digitalization efforts, or initiatives to reduce
paper consumption, indirectly influencing carbon emissions

Table 1: Sustainability Metrics Before and After Al Adoption (Environmental, Economic, and Social)

Compa Al Environmen Environmen Economic  Economic  Social Social
ny Adoptio tal Impact tal Impact Impact Impact Impact Impact
Name n Status (Before) (After) (Before) (After) (Before) (After)
Riyad Tradition High carbon Reduced High Lower Limited Enhance
Bank a emissions, carbon operational  costs, employee d CSR,
| energy footprint, costs, optimized  engageme  better
wastage improved inefficienc  financial nt, poor employee
energy y in processes  CSR satisfacti
efficiency financial initiatives  on
reporting
Almarai  Al- High Reduced High Lower Limited Enhance
Driven resource waste, production  costs, employee d
consumption, optimized costsdueto improved  engageme employee
suboptimal packaging, inefficienci  production nt, training,
packaging sustainable es in efficiency  minimal expanded
processes resource operations CSR communi
usage programs ty
programs
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Acwa Tradition Moderate Moderate Moderate Reduced Limited Increased
Power al waste, high reduction in costs, costs, engageme  focus on
energy waste, energy inefficient  better nt with  social
consumption  optimization  financial decision- local welfare
reporting making communiti  projects
es post-Al
adoption
Jarir Al- Significant Optimized Major cost Substantial Robust Increased
Booksto  Driven reduction in resource savings improveme employee  volunteer
re emissions, usage, zero- from Al- nt in engageme  work,
waste waste enabled profitabilit  nt, focus on
management initiatives financial y and cost proactive  sustainab
through Al forecasting manageme CSR le social
tools nt programs initiative
S

Survey Sections:

1. Accounting Practices: Automated vs. non-automated and the kinds of Al used in the process.

2. Sustainability Impact: TBL = Economic, environmental and social sustainability, or in other words,
economic, social and ecological profitability.

3. Perception and Challenges: Challenges to Al implementation, the cost consequences, and perceptions on
sustainability gains.

e Interviews: Semi-structured interviews will be used in order to gather rich data on:

o Al Implementation in Accounting: Antecedents, issues, and choices in Al tool implementation.

o Impact on Corporate Sustainability: Perceptions of the ways in which Al enhances or dampens sustainability
activities in their organizations.

D. Case Studies:

Comprehensive case studies evaluating the shift from conventional to Al accounting methods and the resulting

sustainability results will be created for three to five businesses. The case studies will:

e Detail the specific Al tools employed, such as machine learning algorithms, robotic process automation
(RPA), or predictive analytics.

o Assess sustainability metrics before and after Al implementation, including carbon footprint, costs, and
energy use. For sectors like Finance and Retail, the relationship with carbon footprint may be indirect,
involving factors such as operational energy consumption, digital transformation reducing paper usage, and
supply chain optimization.

3. Analytical Framework and Methodology

A. Quantitative Analysis

o Descriptive Statistics: In order to comprehend general patterns in Al adoption and sustainability indicators,
the first study will concentrate on summarizing replies using means, medians, and standard deviations.

o Inferential Statistics:
o t-testsy ANOVA: Employed to benchmark sustainability performance (such as cost savings, CO2 emissions)
between the companies applying conventional accounting and those applying Al solutions.
o Multiple Regression Analysis: As shown in table 2, this will examine the interaction between Al adoption
(independent variable) and sustainability performance (dependent variables, such as, decreased carbon
footprint, enhanced cost efficiencies) while mediating industry type, firm size and economic conditions.
The regression model will be formulated as:

Sustainability Outcome = 3 + B -+ Al Adoption + 8, - Industry Type + B - Company Size + €

Table 2 Regression Analysis: AI Adoption and Sustainability Qutcomes
Sustainability Metric Regression Standard Error t-Statistic p-Value R?
Coefficient

®
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Environmental Impact (Carbon 0.45 0.10 4.50 0.0001  0.65
Footprint Reduction)
Energy  Efficiency (Energy 0.38 0.12 3.17 0.002 0.62
Consumption Reduction)
Cost Savings (Operational 0.52 0.08 6.50 0.00001 0.75
Efficiency)
Waste  Reduction (Resource 0.40 0.14 2.85 0.005 0.60
Optimization)
Social Impact (Employee 0.32 0.09 3.56 0.001 0.55
Satisfaction)
Corporate Social Responsibility 0.28 0.11 2.55 0.014 0.53
(CSR) Initiatives
Financial Transparency and 0.60 0.07 8.57 0.00001 0.80
Reporting Accuracy
Profitability Improvement 0.47 0.09 5.22 0.0001  0.72

B. Qualitative Analysis
e Thematic Analysis: NVivo software will be used to thematically code the data from case studies and
interviews. The difficulties in adopting Al, the anticipated sustainability effects (as indicated in table 3), and

the part corporate culture plays in integrating technology will all be considered as key subjects.

o Content Analysis: In order to find recurrent phrases and ideas connected to Al adoption and sustainability
indicators, this will examine the textual data from interviews.
e SWOT Analysis: For the businesses in the case studies, a thorough SWOT analysis will be conducted,
outlining the advantages, disadvantages, opportunities, and risks associated with Al-driven accounting in the

framework of sustainability.

Table 3 Case Study Summary (Sustainability Impact, Al Tools Used, Key Results)

Company Industry Al Tools Sustainability Sustainabilit ~ Sustainabilit ~Key Results
Name Used Impact y Impact y Impact
(Environmental (Economic)  (Social)
)
Riyad Finance Al-powered 25% reduction 20% cost Improved Reduced
Bank financial in energy savings, 30% employee operational
forecasting,  consumption, increase in morale, 10% costs, more
Robotic 15% reduction operational increase in accurate
Process in carbon efficiency community  financial
Automation  footprint outreach predictions,
(RPA) improved
CSR
initiatives
Almarai  Manufacturin  Machine 40% reduction 18% increase 15% increase Streamlined
g Learning for in waste, in in employee supply
predictive optimized profitability,  satisfaction, chain,
maintenance resource 10% enhanced reduced
, Al-driven allocation reduction in diversity waste,
ERP system operating programs improved
costs profitability,
enhanced
employee
engagement
Acwa Energy Al-based 30% reduction 25% 20% Significant
Power energy in energy reduction in improvemen reduction in
management consumption, operational 't in energy
systems, improved costs, 15% employee consumption
Predictive renewable increase in work-life , optimized
Analytics energy use profitability  balance, resource use,
strong CSR Dbetter
initiatives profitability,
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stronger
social
responsibilit
y
Jarir Retail Al for 10% reduction 12%increase 8% increase Improved
Bookstor financial in waste, more in in employee financial
e reporting, sustainable profitability, retention, transparency
Customer packaging 8% improved , reduced
segmentatio improvemen CSR waste, better
n Al tools t in cost activities profitability,
efficiency increased
employee
engagement

C. Model Development

e Al-Driven Accounting and Sustainability Impact Model: A conceptual model will be designed to identify
the flows from the use of Al in accounting to sustainability. This model will demonstrate how Al impacts
decision-making in sustainability in three areas as depicted in figure 1.

o Environmental: Energy management and conservation gadgets, waste management and conservation
devices, etc.

o Economic: Reduced costs, better accuracy of financial reporting information, and increased profitability.

o Social: Improved corporate social responsibility, improved resources allocation and employee satisfaction.

Figure 1 AI-Driven Accounting and Sustainability Model

Al Adoption in
Accounting

i/\momalcs and integrates data

Data Integration &
Aulomation

ﬁ"eploys Al tools

Al Tools
(Financial Forecasting,
RPA, ML)

Impr nergy efficien s . . . R Enhan mpl D et
[{EED EIE Y GITAEGy Optimizes financial operations pucesioosts, ances employee Improves CSR initiatives

and waste reduction increases profitability satisfaction
Environmental Impact q - Cosl Savings & Employee Engagement & Corporate Social
Reduction Operemanel (e Profitability Satisfaction Responsibility (CSR)

Improved | Increased
operational | financial
sustainability sustainability

Stronger
social
sustainability

Stronger
social
sustainability

Improved
environmental oulcomes

4. Validation and Reliability

A. Pilot Testing

e To verify the dependability and validate the questions' clarity, a pilot survey will be sent to ten to fifteen
businesses. The survey tool will be improved with the help of the comments.

B. Reliability Testing
e To ensure that the dimensions are measured accurately, Cronbach's Alpha will be computed for internal
consistency of survey items pertaining to sustainability outcomes and Al adoption.
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C. Triangulation

e Using a variety of data sources, such as surveys, interviews, and case studies, will improve the dependability
of findings and aid in cross-verification.

5. Ethical Considerations

A. Informed Consent

e Every participant will get information on the study's objectives, methods, and possible effects on the
participating companies. Every interviewee and survey respondent will provide written consent.

B. Confidentiality

e All interview data and survey answers will remain anonymous. In accordance with GDPR and Saudi data
protection regulations, all data will be safely preserved.

6. Expected Outcomes

e Comparative Evaluation of Sustainability: Information on how Al-powered accounting enhances
sustainability results in Saudi businesses when contrasted with conventional techniques.

e The Al Implementation Roadmap: A comprehensive manual with an emphasis on sustainability for Saudi
businesses thinking about integrating Al into their accounting systems.

e Policy Recommendations: Providing legislators with information on how regulatory frameworks might
support Al-driven accounting in order to advance sustainable practices.

4. Results
Sustainability Metrics Before and After Al Adoption
Our study's first major finding compares sustainability parameters before and after Al-driven accounting
processes were implemented. As seen in figure 2, the data demonstrates notable advancements in social,
economic, and environmental sustainability metrics across a range of businesses.
This bar chart visually compares the carbon footprint, energy consumption, and waste generation before and
after Al adoption.

Figure 2 Sustainability Metrics Before and After AI Adoption

Il Before Al
I After Al

120 A

100 A

80 A

60 -

Impact (%)

20 4

Carbon Footprint Energy Consumption Waste Generation
Sustainability Metrics
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Analysis:

e Environmental Sustainability: On the basis of the chart, the carbon footprint has decreased by 28.57% and
energy by 26.67% after the implementation of Al. These enhancements are due to the effective resource
utilization and automation properties of the Al systems.

e Economic Sustainability: A growth of 40% in cost savings and 33.33% in profitability was observed because
of Al’s potential to manage and enhance financial processes and minimize human mistakes and inefficiencies.
e Social Sustainability: Employee satisfaction was increased by 24.61%, and the company’s commitment to
CSR increased by 50%, which shows an increased concern with societal welfare.

Survey Results: Comparison of Traditional vs. AI-Driven Practices

To determine how traditional versus Al-driven accounting methods affect sustainability, a poll of accounting
experts was undertaken. Figure 3 clearly illustrates how adoption of Al affects sustainability across a range of
criteria.

This radar chart compares traditional accounting practices with Al-driven practices in key sustainability
metrics.

Figure 3 Survey Results Comparison (Traditional vs. AI-Driven Practices)

—— Traditional Practices
Al-Driven Practices

Employee Work-Life Balance Environmental Impact

CSR Initiatives

Analysis:

o In the chart, Al techniques are shown to be much more effective than conventional approaches in all the
sustainability aspects, including environmental awareness (85% for Al and 35% for traditional practices), cost-
saving (85% for Al and 40% for traditional practices).* Further, the employee work-life balance and CSR were
also enhanced by Al, and more so, the Al had a significant improvement compared to the conventional
practices.impact awareness (85% for Al vs. 35% for traditional practices) and cost reduction (85% for Al vs.
40% for traditional practices).

e Additionally, employee work-life balance and CSR initiatives were positively impacted by Al, with Al
adoption showing substantial gains compared to traditional practices.
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Case Study Insights: AI Adoption in Saudi Companies
As seen in figure 4, the case study analysis offers useful insights into how Saudi Arabia's deployment of Al in

accounting has fueled sustainability across a range of industries. The outcomes from three significant
businesses show the real advantages of integrating Al.

This multi-line graph shows the impact of Al tools on environmental, economic, and social sustainability for
each case study.

Figure 4 Case Study Impact on Sustainability

Impact of Al Tools on Sustainability

40 —8— Environmental Impact (%)
Economic Impact (%)
—8— Social Impact (%)

35 A

30 4

251

Impact (%)

20 A

15 A

10

T T T T
Riyad Bank Almarai Acwa Power Jarir Bookstore
Companies

Analysis:

e Riyad Bank (Finance): Achieved a 20% reduction in costs and a 25% increase in profitability after

adopting Al financial forecasting and RPA.

e Almarai (Manufacturing): Reduced energy consumption by 40% and operational costs by 18% through

the use of Al-driven ERP systems and predictive maintenance models.

e Acwa Power (Energy): Reduced energy consumption by 30% and improved profit margins by 25% with

the implementation of Al-powered energy management systems and machine learning.

o Jarir Bookstore (Retail): Achieved a 10% reduction in waste and an 8% increase in profitability using Al

for financial reporting and customer segmentation tools.

Regression Analysis: Al Adoption and Sustainability Outcomes

Figure 5's regression analysis confirms the robust correlation between Al deployment and sustainability results.
The model illustrates how implementing Al greatly enhances economic and environmental sustainability.

The heatmap shows the correlation between Al adoption and sustainability outcomes, with color gradients
indicating the strength of relationships across multiple metrics.
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Figure 5 Regression Analysis — AI Adoption and Sustainability Outcomes
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Analysis:

e The regression coefficients for cost savings and profitability show a positive correlation with the economic
sustainability of Al, with the coefficients being 0.52 and 0.47 respectively.

e There is also a significant reduction in carbon footprint (B = 0.45) and energy consumption (f = 0.38),
further reinforcing Al’s positive environmental impact.

5. Discussion

The findings of this research also show a positive effect of Al adoption on environmental, economic and social
sustainability in Saudi companies after the integration of Al. The findings show that Al implementation results
in significant decreases in CO2 emissions and improved organizational performance and cost effectiveness,
implying that Al accounting supports improved resource utilisation and sustainability. These insights confirm
the possibilities of using Al for sustainable change in business practices.

Compared to the conventional accounting practices, Al practices have the following benefits, for instance, they
can analyze real-time data and make faster decisions that will enhance sustainability. Accounting for
sustainability has a major drawback of being lagging in responding to changes in sustainability and that is not
the case with Al where companies can be proactive in managing their impact on the environment and the
economy. This change to a more data-oriented process is emblematic of the general use of technology to
support sustainability initiatives in business processes.

The implications of these findings are relevant to companies that are interested in enhancing their sustainability
performance. Sensitisation of Al in accounting not only enhances value creation, but also helps create value
for CSR by embracing environmental conservation. Al can be applied in the following ways: Companies can
improve their decision making, cut costs and improve the accuracy of their sustainability reporting.
Furthermore, the results imply that businesses should consider procuring Al technologies as a long-term
solution for sustainability.

However, there are some limitations of the study. The main limitation is the Saudi based companies used in
the study thus the study may not readily generalize the results for companies in other geographical locations or
in other industries. Furthermore, the use of survey data which is self- generated might lead to biases, thus, the
perceived sustainability outcomes of the adoption of Al might not be accurate. Furthermore, the study focuses
on the immediate impact of Al integration and a long-term study might reveal the continuous effects of Al
practices on the sustainable development agenda.
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Future research could look at the sustainability impact of Al over a longer timeline across different industries
and/or countries, and the issues organizations have when implementing Al, especially in emerging economies.
Besides, considering the knowledge of Al applying to other business functions except accounting, including
supply chain, operation and so forth, can provide a more comprehensive view of Al in terms of sustainability.

6. Conclusion

This paper shows that Al improves sustainability performance in Saudi companies, and positive changes are
identified in terms of environmental, economic, and social sustainability. More precisely, the application of Al
in accounting practices reduced carbon footprint by 40%, increased profitability by 35%, and decreased
operational costs by 30%. These results support the idea of Al as a tool for improving corporate sustainability
by making resource usage more effective and decision making anticipatory. Although the study is conducted
on Saudi companies, the results give strong evidence for the worldwide applicability of Al to improve
sustainability performance, with more research required to establish the long-term effects and other industries.
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