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Exploring Artificial Intelligence for Sustainable Business

Development: A Review
Lili Gai® ", Nanyan Dong?

Abstract

Artificial Intelligence (Al) revolutionizes business practices
and enables relevant techniques into various sectors to drive
efficiency and innovation. This study examines the impact of
Al across business sectors, as it transforms by automating tasks,
supporting intelligent decisions, and integrating into core
operation processes. By examining the evolution of Al
technologies and their applications from manufacturing to
finance and customer services, the paper illustrates Al's
capability to enhance operational efficiencies, foster innovative
business models, and drive significant competitive advantages.
Furthermore, the review addresses the challenges of Al
integration, including ethical considerations and workforce
implications, and outlines future research directions to navigate
these complexities. This analysis charts the transformative
impact of Al and frames the scope of its ongoing evolution in
the business world.
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[. INTRODUCTION

Artificial Intelligence (Al) is potential to transform modern
business practices. The transition processes have fundamentally
changed how businesses operate and compete. For example, in
finance, Al-driven platforms like JPMorgan's DeepX allow for
faster and more cost-effective trading operations. Al
technologies enable predictive analytics in industries such as
retail and manufacturing to anticipate market demands and
optimize supply chains. Al increases efficiency and support
individual worker to pay attention to tasks and the overall
productivity [Bell, et al., 2024, Castelo, et al., 2023, Grimes,
etal., 2023, Zhang Lu, et al.,2021].AI has been implemented
to different businesses. For instance, in retail, Al technologies
(e.g., LSTM) examine customer information to personalize
marketing and estimate inventory, as seen with Amazon's
recommendation systems that suggest products based on user
behavior [Bhattacharya, et al., 2024, Bhayana, 2024, Brewer,
et al., 2024, Camilleri, 2024]. In finance, Al assists in high-
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frequency trading and fraud detection, where calculations seek
unusual trends in transactions quickly, exemplified by
Mastercard's Al-driven security systems. In manufacturing, Al-
driven robots and predictive maintenance systems streamline
production lines and minimize downtime, as demonstrated by
General Electric's use of Al to predict equipment failures before
they occur [Giuffre Shung, et al., 2023, Gursoy& Cai, et al.,
2024]. These cases show how AI enhances operational
efficiency and enables companies to offer better customer
service and security [Cukier, et al.,2021, Longoni, et al., 2023,
Momtaz, et al., 2021].

The statistics indicate the importance of Al in shaping future
business practices and fostering competitive advantages in the
global market. A survey by McKinsey Global Institute reveals
that 47% of companies have embedded at least one Al
capability in their business operations, a significant increase
from 20% in 2017. Additionally, the retail sector could see up
to a 30% boost in profitability through Al-driven cost
reductions and sales growth, which indicates how Al
technologies driving business success by optimizing processes
and personalizing customer interactions [Miric, et al., 2023,
Chan, et al., 2023, Longoni & Cian, et al., 2022].

Moreover, Al's contributions extend beyond operational
efficiency to strategic decision-making and innovation. In the
financial sector, Al algorithms enhance decision-making by
identifying investment opportunities and risks at speeds and
accuracies far beyond human capabilities. Similarly, in
healthcare, Al tools are revolutionizing diagnostics and patient
care by providing faster, more accurate analyses, patient will
have more efficient and accurate treatment [Townsend, et al.,
2023, Kelly, et al., 2022, Lu, et al., 2021, H, et al., 2024, Ahmed,
et al., 2024]. These advancements force Al's role in driving not
just incremental improvements but in enabling new business
models and strategies that were previously unimaginable. By
leveraging Al, businesses are adapting to the digital age and
also setting new standards of excellence and innovation that
redefine their industries [Krakowski, et al., 2023, Babina, et al.,
2024, Jain, et al., 2021, Anthony, et al., 2023].

Although existing research has more fully revealed the
phased characteristics of the evolution of artificial intelligence
technology and its commercial application scenarios, there are
still significant limitations: First, most literature focuses on a
single technological breakthrough or industry case, lacking an
interdisciplinary integrated analysis of the co-evolution
mechanism of technological elements (algorithms, computing
power, data), business needs and institutional environment, and
especially ignoring the adaptive changes in corporate
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organizational structure and decision-making culture during the
process of technology diffusion; second, existing technology
history research mainly adopts a linear narrative framework,
failing to deeply analyze the nonlinear competitive relationship
between different technological paradigms, and failing to fully
reveal the implicit constraints of technological path dependence
on the current development of generative Al; third, critical
reflections on ethical risks and value alienation in the process
of Al commercialization mostly remain at an abstract level,
lacking a specific mechanism analysis based on the theory of
technology-society co-construction.

Overall, this review aims to provide comprehensive insights
into how Al is reshaping the landscape of modern business from
both a macro-overview of its economic and social impacts and
a detailed analysis of its applications across various industry
sectors. This review constructs a clear framework for the co-
evolution of AI technology and business, providing historical
depth and a theoretical basis for understanding the complexity
and transformative potential of current artificial intelligence in
business practice.

The paper is structured as follows (Figure 1). Section II
presents the evolution of Al in business. Section III describes
the study design and paper selection. Section IV illustrates the
relevant core technologies and methodologies. Section V
addresses the applications. Section VI focuses on the impacts
of Al Section VII pinpoints the challenges and barriers. Section
VIII discusses the future directions. Section IX concludes the

paper.
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Figure 1.The Structure of The Paper

II. EVOLUTION OF Al IN BUSINESS

The evolution of AI in business began in the mid-20th

century with foundational research on problem-solving and
symbolic methods, the applications are automated information
retrieval systems and basic decision-support systems. By the
1970s and 1980s, the rise of computing power enabled the
development of expert systems that mimicked human decision-
making in fields such as medical diagnosis and investment
analysis. The late 1990s and early 2000s saw the advent of
machine learning and the internet, which enables businesses to
perform dynamic analysis of vast datasets exemplified by
algorithmic trading in finance. The early 2010s marked the rise
of deep learning, driven by advancements in neural networks,
GPUs, and cloud computing. Big data technologies like Hadoop
and Apache Spark revolutionized data handling to deal with
sophisticated business intelligence and personalized customer
experiences. The trending map was depicted in Figure 2.

Foundational Stage

Recent advancements in Al have revisited many of the core
concepts established during the early days of the field. For
example, symbolic Al, which focused on logical reasoning and
problem-solving in the 1950s and 1960s, has experienced a
resurgence in areas such as knowledge graphs and explainable
Al The early work of researchers like Newell and Simon has
been expanded upon in contemporary Al systems aimed at
solving complex, multi-step problems by incorporating more
sophisticated algorithms, such as those used in machine
learning (ML) and deep learning. Scholars have also focused on
bridging the gap between symbolic reasoning and statistical
learning methods, seeking to combine the strengths of both
paradigms for more robust Al applications [Grosz et al., 2021].

In the commercial sector, the evolution of Al applications has
been profound. Al-based systems are now integral to fields like
finance, healthcare, and logistics. Modern decision support
systems have become much more dynamic and adaptive, with
Al models capable of processing vast datasets to provide real-
time insights, recommendations, and predictions [Chollet,
2021]. Automated information retrieval systems, which were
initially basic and rule-based, are now driven by sophisticated
natural language processing (NLP) techniques that allow
systems to understand context, semantics, and even nuances in
user queries [Devlin et al., 2019]. Moreover, Al has contributed
significantly to automation in business processes, optimizing
tasks ranging from customer service (via chatbots) to supply
chain management.

Expert Systems Era

In the 1970s and 1980s, expert systems emerged as one of
the most impactful advancements in Al. These systems were
designed to simulate the decision-making processes of human
experts by encoding expert knowledge into structured
knowledge bases. The knowledge base was typically composed
of rules, facts, and concepts, which were then processed by a
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reasoning engine capable of applying inference methods to
solve problems based on inputs [Hussain et al., 2024; Jackson
et al., 2024].

One of the most famous expert systems of this era was
MYCIN, developed for medical diagnostics. MYCIN was able
to recommend antibiotic treatments for bacterial infections
based on patient symptoms, blood culture results, and antibiotic
sensitivity tests. This system's ability to simulate expert-level
knowledge in specialized fields such as medical diagnostics
represented a significant advancement over previous
approaches and laid the foundation for later medical Al tools
[Brewer et al., 2024; Huang et al., 2024].

Expert systems also found applications beyond healthcare,
including in fields such as investment analysis and equipment
maintenance. For instance, stock market expert systems were
able to analyze market trends and assist investors in making
data-driven decisions by predicting stock price movements
based on historical data [Gutuleac et al., 2024; Hannigan et al.,
2024]. The development of expert systems in the 1970s and
1980s was a significant milestone in Al, as these systems
enabled organizations to capture and leverage expert
knowledge in decision-making processes [Krakowski et al.,
2023; Clegg et al., 2023]. Their impact can still be seen today
in modern Al technologies such as decision support systems
and advanced diagnostic tools.

Data and Internet Integration

The late 1990s and early 2000s marked a turning point in Al
with the widespread adoption of the internet, leading to an
explosion of available data. This era facilitated advancements
in machine learning (ML) as businesses began utilizing the
internet to collect vast amounts of data related to consumer
behavior, market trends, and competitive intelligence. As the
availability of data increased, so did the ability of machine
learning algorithms to process this data and provide actionable
insights.

Key algorithms such as Support Vector Machines (SVM),
Random Forests, and Neural Networks became central to
processing large datasets. These models, capable of complex
pattern recognition and predictive analysis, revolutionized
industries, particularly in algorithmic trading in the financial
sector. Research by Lee Yan et al. (2024) and Lin et al. (2024)
highlights the integration of machine learning models in
financial markets, where high-frequency trading algorithms
automatically execute trades based on real-time data analysis.
These algorithms capitalize on minute price differences,
enhancing liquidity and efficiency within financial markets.

Algorithmic trading has seen immense growth due to its
ability to handle massive datasets, perform real-time market
analysis, and make trading decisions at speeds unattainable by
human traders. As Al continued to evolve, industries shifted
from using Al to assist in isolated tasks to deeply embedding it
within organizational workflows. This integration facilitated
more efficient decision-making, strategic planning, and
competitive advantage in sectors like finance, marketing, and
healthcare.

Recent studies also explore the growing impact of these
technologies on business processes, especially the transition

from isolated automation systems to more holistic, integrated
business strategies. Companies no longer view Al as merely a
tool for simple tasks but as an essential component of
operational excellence. This shift has dramatically improved
organizational efficiency to leverage Al for a wide range of
functions from customer service automation (chatbots) to
predictive maintenance and supply chain optimization
[Longoni et al., 2023; Cui et al., 2022].

Modern Al Revolution

In the early 2010s, deep learning emerged as one of the most
significant technological milestones for Al, allowing
businesses to make highly accurate decisions from vast datasets.
Deep learning uses neural networks with multiple layers, often
referred to as "deep" networks, enabling machines to process
large, complex sets of data. This innovation significantly
impacted business operations by improving the accuracy and
efficiency of Al applications, including customer service bots
that understand natural human language and predictive
analytics for understanding market and consumer behavior
[Zhang Lu et al., 2021; Longoni et al., 2023; Hussain et al.,
2024; Jia et al., 2024].

One of the major breakthroughs in Al applications came with
Google’s development of TensorFlow in 2015. TensorFlow, an
open-source library for neural networks, provided businesses
with the tools to implement deep learning systems and
revolutionized how companies could integrate Al into their
operations [Felten et al., 2021; Tong et al., 2021]. TensorFlow
allowed organizations of all sizes to leverage advanced machine
learning techniques without the need for extensive expertise in
neural networks, thereby democratizing access to Al tools.

Simultaneously, computational power became a key enabler
of deep learning advancements. The introduction of GPUs
(Graphics Processing Units), originally designed for rendering
video game graphics, proved to be highly efficient in processing
the complex matrix operations required for machine learning
and deep learning. Research has shown that GPUs significantly
accelerated the training of deep learning models, allowing
companies to process larger datasets in a fraction of the time
previously required [Gregory et al., 2021; Clough Wu et al.,
2022; Hussain et al., 2024; Robertson et al., 2024].

Additionally, cloud computing platforms such as Microsoft
Azure and Google Cloud further transformed the landscape by
offering businesses scalable AI services. These platforms
provide on-demand access to high-powered computational
resources, making it economically feasible for companies to run
complex Al models without substantial upfront investments in
physical hardware [Kim et al., 2022; Costello et al., 2020;
Gregory et al., 2021].

After a comprehensive review of the literature, we observed
that the evolution of artificial intelligence exhibits a phased
progression characterized by deepening interdependencies
between technological innovation and business demands:

The symbolic logic paradigm, initiated by the Dartmouth
Conference, dominated early Al research, with mathematical
proofs and game-solving algorithms (e.g., Newell and Simon's
work) validating computational feasibility. Concurrently,
businesses adopted rudimentary automation through rule-based
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information retrieval systems and decision-support tools
[Huang et al., 2024; Clegg et al., 2023]. These systems revealed
the limitations of rigid, preprogrammed rules in handling
complex real-world dynamics.

Advances in hardware enabled the rise of expert systems,
which codified human expertise into static knowledge bases
and inference engines (e.g., MYCIN in medical diagnostics).
While transformative for specialized domains like healthcare
and finance, their reliance on fixed rules constrained
adaptability to dynamic environments [Hussain et al., 2024,
Krakowski et al., 2023].

The internet era triggered exponential data growth,
propelling machine learning algorithms (SVMs, Random
Forests, neural networks) from auxiliary tools to core decision-
making layers. In finance, high-frequency trading systems
exemplified the integration of data scale, algorithmic
complexity, and computational power [Lee Yan et al., 2024;
Lin et al., 2024]. Deep learning, powered by frameworks like
TensorFlow [Felten et al., 2021], GPU acceleration [Gregory et
al., 2021], and cloud computing, shifted Al from task-specific
automation to systemic cognitive capabilities. Neural networks
now model emergent complexities in business ecosystems,
enabling breakthroughs in customer behavior prediction
[Longoni et al., 2023] and operational optimization. This phase
reflects a convergence of open-source innovation, scalable
infrastructure, and adaptive learning architectures.

The trajectory underscores a transition from rule-bound
symbolic systems to data-driven, self-adaptive models, with
each phase addressing prior limitations while amplifying
business value through tighter human-AI collaboration.

III. STUDY DESIGN AND PAPER COLLECTION

This study explores the transformative role of Artificial
Intelligence (AI) across modern business sectors, with a
particular focus on the integration and impact of Al
technologies in driving efficiency and innovation [Belanche, et
al., 2024, Han, et al., 2024, Hussain, et al., 2024, Zeng, et al.,
2024]. The research specifically targets the examination of Al's
expansive influence, including its automation capabilities,
smart decision-making processes, and its embedding into core
business operations. The paper also explores the evolution of
Al from its early stages to its current applications in various
sectors such as manufacturing, finance, and customer services,
and demonstrates its ability to enhance operational efficiencies,
strengthen innovative business models, and deliver significant
competitive advantages.

Descriptive Statistics

All of the selected articles originate from the WoS (Web of
Science), aiming to provide a thorough overview of the
integration and impact of Al in various business sectors. In line
with the objective of capturing the essence of Al's
transformative power in modern business practices, a strategic
selection of literature was made. The search for relevant articles
was conducted using a set of targeted keywords that align with
the themes discussed in this paper, such as "Artificial
Intelligence", "Data Analytics", "Machine Learning”, and
"Predictive Analytics", combined with terms like "Business

Processes", "Innovation", and "Operational Efficiency" to
ensure the content is relevant to the paper's focus [Moser, et al.,
2023, Gutuleac, et al., 2024, Wamba, et al., 2024, Wang, et al.,
2024].

The bar chart (Figure 3) illustrates the distribution of papers
published across three topics—"Artificial Intelligence +
Business”, “Data Analytics + Business”, and “Machine
Learning + Business”—over the years 2020 to 2024. In 2020,
publications on Data Analytics + Business (260) and Machine
Learning + Business (221) outnumber those on Artificial
Intelligence + Business (179). By 2021, there is a significant
increase across all topics, with Artificial Intelligence + Business
(301), Data Analytics + Business (334), and Machine Learning
+ Business (328). The trend continues upward in 2022, with
Machine Learning + Business reaching a peak of 413
publications, while Data Analytics + Business (387) and
Artificial Intelligence + Business (326) also experience growth.
In 2023, the numbers for Machine Learning + Business (386)
and Artificial Intelligence + Business (368) are close, while
Data Analytics + Business slightly drops to 324. This data
highlights the dynamic interest and research focus in these
fields over the five-year period, with Machine Learning +
Business consistently leading, especially in 2022 and 2023.

500
413
400 387 368 386
3 30 133‘828 326 24
300 260 270
= 221 232
=
5200 179
5} 145
=%
IS
A~100 I
0
2020 2021 2022 2023 2024
Year
m Artificial Intelligence + Business Data Analytics + Business
Figure 3. The Distribution of Publication among Topics
Keyword and Trends

Figure 4 presents a treemap of keywords illustrating the
prevalence and interrelation of various topics. The size of each
block represents the frequency of each keyword, with larger
blocks indicating higher occurrences. The top 20 keywords in
terms of frequency are: "artificial intelligence" (500), "machine
learning" (436), "big data" (109), "data analytics" (108),
"business intelligence" (105), "business analytics" (100), "big
data analytics" (96), "deep learning" (72), "analytics" (51),
"business" (45), "data mining" (31), "data science" (28), "digital
transformation" (27), "decision making" (25), "predictive
analytics" (24), "digitalization" (23), "sentiment analysis" (23),
"business value" (22), "blockchain" (21), and "natural language
processing" (21). This treemap visually emphasizes the
dominance of "artificial intelligence" and "machine learning" in
current research and publications, followed by topics like "big
data" and "data analytics." The diversity of keywords highlights
the breadth of research interests and the interconnected nature
of these fields.
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Country collaboration
The map (Figure 5) depicts the global collaboration network
of authors involved in papers, which indicate the
interconnections between researchers across different
continents. The lines represent collaborative efforts, with their
density indicating the frequency and strength of these
partnerships. Specifically, there is a high concentration of
collaborations between North America and Europe. Similarly,
significant collaborative links are observed between Asia and
Europe, as well as within Europe itself. Other connections
include those between North America and Asia, as well as intra-
continental collaborations within Asia and Oceania. The map
depicts the global nature of academic research, with
international cooperation being an important component in the
dissemination of knowledge and advancement of scientific
inquiry. The visualization reveals the collaborative nature of
modern research, where geographical boundaries are
transcended through academic partnerships.

IV. CORE TECHNOLOGIES AND METHODOLOGIES

Machine Learning and Deep Learning

Machine learning associated with a vast array of systems
drives automation, analytics, and decision-making processes
across various sectors. The capability allows businesses to
derive meaningful insights from their data, from supply chain
logistics to customer engagement strategies. For instance, ML
models can predict inventory needs based on historical data,
leading to more efficient stock management and reduced
overhead costs [Miric, et al., 2023, Clegg, et al., 2023].

Deep learning is a subset of machine learning. This approach
is particularly effective for tasks that involve recognizing
patterns from unstructured data, such as images, video, speech,
and text. In the business context, deep learning has
revolutionized areas such as customer service. Deep learning
enhances product recommendations in e-commerce by
analyzing consumer data to personalize shopping experiences
and boost customer satisfaction and loyalty [Gofman Jin, et al.,
2024, Luo, et al., 2021].

Furthermore, ML and DL also extend into more specialized
business functions such as fraud detection and cybersecurity. In
finance, deep learning models are employed to monitor and
analyze data, and monitor potentially unusual behaviors by
recognizing anomalies that deviate from established patterns
[Pan, et al., 2024, Pham, et al., 2024, Wang, et al., 2024, Zhang,

et al., 2024]. This application is important in mitigating risks
and protecting both the financial assets of a company and the
sensitive information of its customers. The integration of
machine learning and deep learning into business practices
enhances operational efficiencies and provides competitive
advantages in rapidly changing markets. This integration
represents a shift towards more data-driven, responsive, and
intelligent business ecosystems, capable of addressing complex
challenges and opportunities in innovative ways [Castelo, et al.,
2023, Momtaz, et al., 2021 7, Miric, et al., 2023].

In data mining, artificial intelligence software can extract
more unique data through text mining. Deep learning, by
constructing multi-layer neural networks, further enhances this
capability. It has made breakthrough progress in tasks such as
image recognition, speech processing, and natural language
understanding, which gives it an incomparable advantage in
dealing with high-dimensional and complex structured data
[Castelo, et al., 2023, Clegg, et al., 2023, Gaessler & Piezunka,
2023, Lin, et al., 2024]. For instance, in financial market
analysis, deep learning can process and analyze unstructured
data, such as news reports, social media posts, and transaction
data, to provide a more comprehensive market insight [Bell, et
al., 2024, Miric, et al., 2023].

In terms of model building, machine learning and deep
learning offer a wider range of choices. Machine learning
algorithms, such as Support Vector Machines (SVM), Random
Forest, Gradient Boosting Machines (GBM), and RuleFit,
perform well in prediction and classification problems and
enable analysis based on more complex scenarios and providing
researchers with more precise analytical results. These
analytical results often contain more details, which help to
explain the types of associations between variables and provide
accurate predictions. In this way, models can help researchers
and decision-makers better understand economic phenomena
and formulate more effective strategies [Kim, et al., 2022,
Schanke, et al.,, 2021]. Table I pinpoints the potential
implementations of machine learning and deep learning in
business.

Table I

Machine Learning and Deep Learning in Business
Category Description Applications References
Machine Drives automation,  Supply chain Miric et
Learning  analytics, and decision- logistics, customer al., (2023);
(ML) making across various engagement, Clegg et

sectors. inventory needs al., (2023)
Deep Subset of ML effective Customer service, Gofman &
Leamning  for recognizing patterns  product Jin,
(DL) from unstructured data recommendations, (2024);

such as images, video, image recognition Luo et al.,

speech, and text. (2021)
Fraud Uses ML and DL to Financial assets Castelo et
Detection ~ monitor and analyze data,  protection, al., (2023);
and recognizing anomalies  sensitive Momtaz,
Cybersec  that deviate from information (2021);
urity established patterns. security Miric et

al,, (2023)

Data Al software extracts Financial market Bell et al.,
Mining unique data through text analysis, image (2024);

mining. DL enhances this  recognition, Miric et

by constructing multi- speech processing  al., (2023)

layer neural networks.
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Model ML and DL offer various  Understanding Kim et al.,

Building algorithms for prediction  economic (2022);
and classification, phenomena, Schanke et
providing precise  strategy al., (2021)
analytical results. formulation

Data Analytics and Big Data

Big data analytics enhances the capabilities of Al by
providing the extensive datasets required for training
sophisticated machine learning and deep learning models.
Datasets are from internet usage, business transactions, [oT
devices, and more, to provide insights into human behavior,
economic patterns, and operational inefficiencies. Big data
analytics enables companies to understand consumer behavior
at an unprecedented scale, to more effective product
development, marketing strategies, and customer service
enhancements [Castelo, et al., 2023, Clough Wu, et al., 2022].

Furthermore, the integration of big data analytics with Al
technologies transforms raw data into actionable intelligence.
For instance, in the healthcare sector, big data analytics
combined with AI can track and predict disease outbreaks by
analyzing patterns from various health reports and
environmental data sources [Babina, et al., 2024, Cao, et al.,
2023, Wang, et al., 2024]. This predictive capability allows
healthcare providers and public health officials to allocate
resources more effectively and implement preventative
measures in a timely manner. Similarly, in the financial industry,
big data analytics helps in detecting and preventing fraud by
analyzing transaction data across multiple channels to identify
unusual patterns that may indicate fraudulent activities [Felten,
etal., 2024, Wang, et al., 2021].

The symbiotic relationship between big data analytics and Al
also drives innovation in operational technologies. In
manufacturing, for example, big data analytics can optimize
production processes by continuously analyzing machine
performance data collected by sensors on the production floor
[Moser, et al., 2023, Novak, et al.,2020, Lysyakov Viswanathan,
et al., 2023, Cao, et al., 2023, Townsend, et al., 2023]. Al
algorithms can then process this data to predict machine failures
before they occur, schedule maintenance, and optimize machine
settings for improved performance. This predictive
maintenance reduces downtime and extends the lifespan of
equipment. Moreover, as Al technologies continue to evolve,
their integration with big data analytics is expected to create
even more sophisticated applications that can autonomously
analyze and act upon data in real time, leading to smarter, more
adaptive business processes across all sectors [Miric, et al.,
2023, Tong, et al., 2021, Bardhan, et al., 2020].

Currently, big data and data analysis have gained extensive
research in fields such as finance and economics. In the future,
the integration of artificial intelligence with big data and data
analysis technologies can further promote the depth and breadth
of these research areas and potentially open up new directions,
e.g., consumer and supplier behavior, data-driven decision
effectiveness prediction, more intelligent risk expectation and
management, etc. [Momtaz, et al.,2021, Luo, et al., 2021,
Bardhan, et al., 2020]. Table II addresses the scenarios of data
analytics and big data in business.

Table I
Data Analytics and Big Data in Business

Category Description Applications References
Big Data Enhances Al capabilities ~Understanding Castelo et
Analytics by providing extensive consumer al., (2023);

datasets for training behavior, product Clough &

machine learning and development, Wu,

deep learning models. marketing (2022)
Al  and Transforms raw data into  Healthcare, fraud Felten et
Big Data actionable intelligence. detection, al., (2021);
Integratio operational Wang et
n optimization al., (2021)
Healthcar  Tracks and predicts Resource Felten et
e disease outbreaks by allocation, al., (2021);
Applicati  analyzing health reports preventative Wang et
ons and environmental data. measures al., (2021)
Financial = Detects and prevents Fraud detection, Felten et
Applicati  fraud by  analyzing financial security al., (2021);
ons transaction  data  for Wang et

unusual patterns. al., (2021)
Manufact  Optimizes  production  Predictive Miric et
uring processes by analyzing maintenance, al., (2023);
Applicati  machine  performance operational cost Tongetal.,
ons data to predict failures reduction (2021);

and schedule Bardhan et

maintenance. al., (2020)

V. APPLICATIONS OF Al BUSINESS-RELEVANT DISCIPLINES

This study analyzes the integration of Al into day-to-day
business practices and examines how Al technologies are being
embedded into the fabric of business operations to drive
continuous improvement and innovation [Cao, et al., 2023,
Hashmi & Bal, et al.,2024, Lee & Yan, et al., 2024, Ramaul, et
al., 2024]. It consists of Al applications in diverse sectors such
as finance and banking, marketing and sales, manufacturing and
supply chain management, customer service of chatbots, and
human resources.

Finance and Banking

In finance and banking, Artificial Intelligence (AI)
revolutionizes traditional practices by deploying sophisticated
algorithms to optimize various functions. One key area of
application lies in risk assessment, where the creditworthiness
of individuals and businesses are examined. By incorporating
diverse data sources and employing machine learning
techniques, these algorithms can assess credit risks and
minimize default risks [Mithas, et al., 2022].
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Figure 5. Al in Finance and Banking
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Al is potential to detect fraud within financial systems. By
continuously monitoring transactions and identifying
anomalous patterns indicative of fraudulent activity, Al-
powered systems can swiftly flag suspicious transactions for
further investigation. These algorithms utilize advanced
anomaly detection techniques, such as pattern recognition and
behavioral analysis, to distinguish legitimate transactions and
safeguard financial institutions and their customers from
potential losses due to fraudulent activities [Longoni, et al.,
2023, Jain, et al., 2021].

Moreover, Al enhances customer service in finance and
banking through personalized interactions and efficient
problem resolution. Chatbots and virtual assistants powered by
Al technology are durable. These Al-driven solutions enhance
the overall customer satisfaction and loyalty while reducing
operational costs associated with human support staff [Castelo,
etal., 2023, Schanke, et al., 2021].

Additionally, the introduction of artificial intelligence (AI)
technology has greatly promoted the improvement of
operational efficiency. Firstly, by automating routine tasks, Al
systems streamline workflows and reduce waiting times. These
intelligent systems can perform complex calculations and data
analysis at a faster pace to accelerate the decision-making
process. Secondly, automation also reduces errors caused by
manual operations and enhances the accuracy and reliability of
task execution. Thirdly, while Al improves the speed of data
processing, it also frees up employees from tedious tasks to
focus on more valuable strategic tasks. Overall, the integration
of Al enhances work efficiency and strengthens the enterprise's
ability to respond to market changes [Krakowski, et al., 2023,
Raisch & Krakowski, et al., 2021].

Al-driven predictive analytics models can provide in-depth
insights for marketing activities, assist in data-driven
estimations, and quickly adapt to changes in market conditions.
This capability helps to reduce financial risks and ensure that
stakeholders receive the maximum return. Through precise risk
assessment and timely decision-making adjustments, Al
technology has strengthened risk management capabilities to
the financial and banking sectors [Clough Wu, et al.,2022, von
Krogh, et al., 2023].

In finance and banking, the application of Artificial
Intelligence (AI) is continually expanding to address the
increasingly complex challenges of the industry. Beyond
enhancing cybersecurity, Al employs deep learning algorithms
to perform real-time analysis on vast transaction data and
identify potential cyber-attacks and fraudulent activities. In
personalized financial advice, Al takes into account clients'
income levels, spending habits, and future financial planning to
offer tailored investment portfolios and financial plans, which
elevates customer satisfaction and strengthens the trust
relationship between clients and financial institutions.
Furthermore, Al demonstrates potential in the automation of
regulatory compliance. In market analysis and trading, Al
applications have surpassed traditional algorithmic trading by
predicting market trends and assessing the effectiveness of
trading strategies [Grimes, et al., 2023, Bardhan, et al., 2020,
Bhayana, et al.,2024, Liu, et al., 2024].

Overall, the application of artificial intelligence (Al) in the
financial and banking sectors holds broad prospects and has
already demonstrated its potential in enhancing efficiency,
reducing risks, strengthening market adaptability, and
improving customer experiences. As technology continues to
advance and its applications become more sophisticated, Al is
expected to have a transformative impact on finance and
banking. This influence will provide new solutions to old
problems while also presenting new challenges to address
[Moser, et al., 2023, Lu, et al.,2021, Gursoy & Cai, et al.,2024,
Javeed, et al., 2024].

Marketing and Sales

In marketing and sales, Artificial Intelligence (AI) put
forward in delivering personalized customer experiences and
driving business growth. Al facilitates predictive analytics in
marketing and sales to anticipate purchasing patterns with
greater accuracy of product demands and market trends [Moser,
etal., 2023, Cui, et al., 2024, Giuffre & Shung, et al.,2023, Lin,
et al., 2024]. This predictive insight empowers businesses to
optimize their marketing strategies, allocate resources more
effectively, and capitalize on emerging opportunities
[Krakowski, et al., 2023, Moser, et al., 2023].

By presenting tailored recommendations to customers in
real-time and relevant products or services that match their
interests and past purchase behavior, businesses can increase
business opportunities and foster long-term retention. Through
personalized and conversational interactions, businesses can
enhance the overall customer experience, speed up the sales
process, and improve customer satisfaction and loyalty. By
adopting AI for training in the corporate sales process,
companies can save costs and potentially offer new training
methods and materials [Chan, et al., 2023, Novak, et al.,2020].

However, while Al has the advantages of being efficient and
cost-effective, it may cause people's aversion due to its inability
to recognize emotions during interactions. In marketing and
sales, a combination of human labor and Al can be adopted to
complement each other's shortcomings. In the process of
corporate sales management and customer communication,
how to leverage the strengths of both humans and Al is an
important issue that deserves study [Luo, et al., 2021].

In marketing and sales, the application of Artificial
Intelligence (AI) is progressively intensifying and equipping
businesses with a suite of potent tools to enhance customer
experiences and operational outcomes. Al enables the tracking
of each stage of the customer journey, assisting enterprises in
identifying and addressing weak links in customer experience.
Concurrently, Al-supported dynamic pricing strategies
empower businesses to respond to market fluctuations and
maximize profitability [Grimes, et al., 2023, Longoni, et al.,
2023, Gursoy & Cai, et al.,2024, Ji, et al., 2024]. Personalized
content delivery aligns marketing messages more closely with
customer needs. Sales predictive analytics endow sales teams
with the ability to targets more accurately and efficiently. The
integration of Al chatbots into sales processes enhances the
immediacy of customer service and frees up considerable time
for sales teams. Social media marketing enables brands to
establish deeper emotional connections with consumers. Al-
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automated A/B testing further refines the effectiveness of
marketing campaigns, while Al-enhanced CRM systems
provide sales teams with deeper customer insights. Overall, the
application of AI in marketing and sales has improved
operational efficiency and delivered data-driven insights to
businesses [Babina, et al., 2024, Bardhan, et al., 2020, Gutuleac,
et al,, 2024]. As technology continues to advance, Al is
spearheading innovation and development in marketing and
sales strategies.

Manufacturing and Supply Chain Management

Artificial Intelligence (Al) is reshaping traditional practices
and revolutionizing operational efficiency. In predictive
maintenance, machine learning models analyze sensor data,
equipment performance metrics, and environmental factors to
forecast equipment failures and prescribe timely maintenance
interventions. Al-driven predictive maintenance helps prevent
costly breakdowns and extends the lifespan of machinery and
assets. This proactive approach improves asset reliability and
uptime and reduces maintenance costs and enhances overall
operational efficiency. By leveraging Al-powered predictive
maintenance solutions, manufacturers can transition from
reactive and time-based maintenance practices to a data-driven
and condition-based maintenance approach [Viswanathan, et al.,
2023].

Furthermore, Al-driven inventory management solutions
optimize inventory levels, replenishment processes, and supply
chain logistics to minimize stockouts, reduce carrying costs,
and improve order fulfillment rates. Al-driven quality control
systems enhance product quality and consistency by automating
defect detection, process monitoring, and root cause analysis in
manufacturing operations. This improves product quality and
customer satisfaction, and reduces rework, scrap, and warranty
costs associated with product defects. By integrating Al-driven
quality control systems into the manufacturing process,
companies can achieve higher levels of product consistency,
reliability, and compliance with industry standards and
regulations [Wang, et al., 2021].

The application of Al in supply chain is rapidly developing.
It enhances the efficiency and responsiveness of the supply
chain and provides enterprises with powerful data analysis and
forecasting capabilities. As more detailed issues are discovered,
more meaningful research will emerge regarding these
problems.

In manufacturing and supply chain management, the
application of Artificial Intelligence (Al) is yielding operational
benefits for businesses. Al is capable of predicting mechanical
failures and of suggesting maintenance strategies, to reduce
downtime and extend the lifespan of equipment. By tracking
shipments and inventory in real-time, Al enhances supply chain
visibility of proactive management of disruptions and more
informed decision-making. In terms of demand forecasting, Al
analyzes historical sales data, market trends, and external
factors to predict demand more accurately [Schanke, et al.,
2021, et al., Lu, 2021, Bhayana, et al.,2024, Krzywanski, et al.,
2024]. Automated intelligent warehouse management through
Al increases efficiency and reduces human error. Al aids in
creating adaptive supply chain plans that respond to market

changes or disruptions. Automated quality control processes
through AI can detect defects in real-time and provide root
cause analysis of quality issues [Gofman Jin, et al., 2024,
Raisch Krakowski, et al.,2021, Hussain, et al., 2024, Kulkarni,
et al., 2024]. Overall, the application of Al in manufacturing
and supply chain management enhances efficiency and
accuracy, and supports businesses in achieving their
sustainability goals.

Customer Service of Chatbots

Al has impacted customer service in finance with the
facilitation of chatbots. Chatbots are being utilized to automate
interactions. They analyze customer data, understand patterns,
and provide responses tailored to individual preferences and
past behavior, which improves service speed and customer
satisfaction [Keren, et al., 2023, Kraus, et al., 2024].
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Figure 6. Wordcloud of Chatbots in Customer Service

Chatbots are designed with varying levels of
anthropomorphism—attributing human-like characteristics to
these bots— which has been shown to positively affect
customer interactions. A retail environment demonstrated that
chatbots with anthropomorphic features could increase
transaction conversion rates and influence consumer price
sensitivity. This suggests that customers might perceive these
human-like chatbots as more relatable and trustworthy [Cukier,
et al.,2021, Clegg, et al., 2023].

However, while the implementation of chatbots aims to
smooth operations and enhance customer service, it also comes
with challenges. Ensuring that chatbots can handle complex and
interactions without human oversight. There is also the task of
maintaining a balance where these Al tools augment rather than
replace human interactions. The technology supports a positive
customer experience without diluting the human element that
many customers appreciate in service encounters [Cao, et al.,
2023].

Additionally, although Chatbots have brought convenience
and efficiency to users, there are still areas where they are not
fully developed. Firstly, they may be limited in understanding
complex or ambiguous inquiries, especially when users employ
non-standard language or slang. Secondly, Chatbots typically
lack emotional intelligence and cannot effectively recognize or
respond to the emotions of users, which may result in a lack of
personalized and empathetic user experience. Moreover, their
interactions can be overly mechanical or repetitive, and
insufficient context understanding can lead to confusing or
incoherent conversations. Lastly, their adaptability to
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unforeseen situations or problems is relatively poor, which
limits their ability to handle complex tasks [Castelo, et al., 2023,
Townsend, et al., 2023].

In the future, with the further advancement of artificial
intelligence technology, chatbots will evolve to become more
human-like and highly understanding. The capabilities of
chatbots in customer service will also be more perfected.
However, chatbots are machines, and customer service should
place more emphasis on the care and warmth between people.
What customers truly need may be the practical value provided
by the product, or it may be the emotional value.

Human Resources

In human resources, Artificial Intelligence (AI) is
transforming traditional HR practices by introducing data-
driven insights and automation to facilitate aspects of talent
acquisition, workforce management, and employee
engagement. One application of Al in HR lies in optimizing
recruitment. By automating resume screening and candidate
matching, Al-powered recruitment platforms will be promoted
more efficiently and effectively [Cui, et al., 2022, Luo, et al.,
2021].

Moreover, in workforce management, Al provides HR
professionals with actionable insights into workforce
demographics, skill sets, and performance metrics. By
analyzing employee data from various sources, including
performance reviews, training records, and attendance logs, Al
algorithms analyze data in workforce productivity, engagement,
and retention. This enables HR teams to make data-driven
decisions regarding talent development, succession planning,
and organizational restructuring [Piezunka, et al., 2023].

Additionally, Al-driven employee engagement platforms
enhance workplace satisfaction and productivity. By analyzing
employee sentiment data from surveys, social media
interactions, and collaboration tools, Al algorithms can identify
factors influencing employee engagement and morale.
Furthermore, Al-powered chatbots and virtual assistants
empower employees to access HR services and information
more conveniently, assistance with HR-related inquiries and
improve the overall employee satisfaction and engagement
[Kim, et al., 2022, Townsend, et al., 2023].

Furthermore, Al-driven talent analytics tools enable talent
acquisition and retention strategies. By analyzing workforce
data alongside external market trends and industry benchmarks,
Al algorithms can provide insights into emerging talent trends,
competitive salary ranges, and potential recruitment challenges.
Additionally, Al-powered predictive analytics can forecast
employee turnover risk [Cui, et al., 2022, Raisch Krakowski, et
al.,2021, Kelley, et al., 2022].

As technology continues to evolve, the application of
Artificial Intelligence (AI) in Human Resource Management
(HRM) also brings with it a series of issues that require careful
consideration. While Al promotes diversity and inclusiveness
in the workplace, it is necessary to ensure the fairness and
transparency of algorithms to avoid potential biases.
Organizations could comply with relevant laws and regulations
when using Al, such as data protection laws and anti-
discrimination laws. In addition, although Al's personalized

communication methods can improve employee engagement
and satisfaction, it is essential to balance automated and
humanized communication to ensure that employees feel the
care of the organization [Tong, et al., 2021, Ahmed, et al., 2024].

Moreover, the development of Al also puts forward new
requirements for the skills of employees. To adapt to this
change, organizations need to provide training and
development opportunities to help employees enhance their
ability to cooperate with Al Finally, as Al technology becomes
more deeply integrated into HRM, future research can further
explore how to balance efficiency and human care.

Al can assist in the recruitment process by screening resumes
and matching candidates and in predicting potential
performance and cultural fit through the analysis of social
media and online behavioral data [He, et al., 2024, Cui, et al.,
2024, Gursoy &Cai, et al.,2024, Krzywanski, et al., 2024].
Moreover, Al demonstrates potential in employee performance
evaluation by providing objective feedback to managers
through real-time tracking of employee performance and
outcomes. Al can also help companies formulate effective
retention strategies by analyzing patterns and causes of
employee turnover, reducing the loss of talent. In terms of
employee training and development, Al can offer personalized
learning paths and real-time feedback. Additionally, AI can
assist in organizational structure optimization by analyzing
team interactions and collaboration patterns [Clegg, et al., 2023,
Moser, et al., 2023, Viswanathan, et al.,2023, Ferraro, et al.,
2024]. Overall, the application of Al in human resource
management enhances the efficiency of recruitment and
retention and increases employee engagement and satisfaction
[Schanke, et al., 2021, Bardhan, et al., 2020, Chishti, et al., 2024,
Kumar, et al., 2024].

Table 11T

Application fields of artificial intelligence

Application  Application Content References

Areas

Finance Assess credit risk

and Identify unusual patterns in
transactions. Mithaset al., (2022);

Banking Al chatbots provide Longoniet al., (2023);
personalized interactions Jain et al., (2021);
Automate tasks and speed up Casteloet al., (2023);
decision making Krakowskiet al.,
Identify cyber attacks. (2023); Clough Wuet
Provide customized investment  al., (2022); von
portfolios based on customer Kroghet al., (2023);
data Grimeset al., (2023);
Automate compliance Bardhanet al., (2020);
processes Liuet al., (2024)
Predict market trends and
optimize trading strategies

Marketing Predict market demand and

and Sales trends. Moseret al., (2023);

Provide personalized products
or services based on user
behavior.

Respond to market fluctuations
and maximize profits.

Cuiet al., (2024);
Krakowskiet al.,
(2023); Grimeset al.,
(2023); Longoniet al.,
(2023); Babinaet al.,

Identify weak links in (2024); Bardhanet al
experience. 2 020)’ ”
Optimize marketing campaign

results.
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Provide deep customer insights.

Manufactur ~ Analyze equipment data to

. prevent failures.

ing and Optimize replenishment Viswanathanet al.,

Supply processes to reduce out-of- (2023); Wanget al.,

Chain stocks. (2021); Schankeet al.,
Automate defect detection and (2021); Luet al.,

Manageme  root cause analysis. (2021); Bhayanaet

nt Track shipments and inventory  al., (2024); Gofman
in real time. Jinet al., (2024);
Combine historical data with Raisch Krakowskiet
market trends. al., (2021)
Automated management
reduces human error.

Customer Handle customer inquiries and

Service of improve response speed. Kerenet al., (2023);
Enhance customer trust and Krauset al., (2024);

Chatbots conversion rate. Cukieret al., (2021);
Al chatbots are available 24/7. Clegget al., (2023);
Identify customer emotions to Casteloet al., (2023);
optimize interactions. Townsendet al.,
Solve common problems (2023)
through knowledge base.

Human Automated resume screening

R and candidate matching. Cuiet al., (2022);

esources

Analyze performance data to
support decision making.
Improve satisfaction through
sentiment data.

Predict turnover risk and
develop strategies.
Personalized learning paths and
real-time feedback.

Provide objective feedback and

Piezunkaet al.,
(2023); Kimet al.,
(2022); Raisch
Krakowskiet al.,
(2021); Heet al.,
(2024); Clegget al.,
(2023); Schankeet al.,
(2021); Bardhanet al.,
(2020)

improvement suggestions.

VI. IMPACTS OF Al

Economic Impacts of Al

Al in business settings have been across several key sectors.
Al investments have been shown to correlate with substantial
increases in operational efficiencies and firm growth. This
correlation is critical in larger firms which can leverage big data
and Al technologies. These larger firms find Al investments
beneficial in overcoming innovation barriers and scaling up
efficiently by utilizing their extensive data assets to gain
competitive advantages, such as in biotech where proprietary
datasets can advance research and development capabilities
[Babina, et al., 2024, Wang, et al., 2021, Mithas, et al., 2022].

However, the benefits of Al are not restricted solely to large
corporations. Analysis has shown that even when excluding the
largest firms from the data, Al's positive impacts on firm growth
remain substantial across the board. Al technologies have the
potential to enhance productivity and growth across all sizes of
firms, not just the larger players. Moreover, the scaling effects
of Al and big data technologies suggest a broad applicability
across various sectors, potentially leading to increased sales and
employment opportunities as industries leverage Al for

innovation and efficiency improvements [Longoni, et al., 2023].

In essence, Al's role in economic growth is malicious,
influencing firm operations, scaling capabilities, and overall
industry dynamics. While larger firms may see the most direct
benefits due to their data capacities, the overarching trend
indicates a positive shift in operational efficiencies and market
expansion opportunities due to Al across various firm sizes and
sectors [Moser, et al., 2023].

Social Impacts of Al

The implications of Al on employment, skill demand, and
ethical considerations in the business world are worth of
discussing. Al's integration into various sectors has been linked
to job displacement, particularly among lower-skilled roles, due
to automation capabilities that render certain job functions
obsolete. However, this displacement often comes with
opportunities for workforce augmentation, where Al works
alongside human employees to enhance their capabilities and
efficiency [Cui, et al., 2022].

The demand for new skills is another significant impact of
Al on the workforce. As Al technologies evolve, there is a
growing need for advanced technical skills in machine learning.
This trend necessitates ongoing education and training
programs to equip current and future employees with the
necessary skills to thrive in an Al-enhanced job market. Such
educational initiatives could be widely accessible to prevent a
"digital divide" where only a few benefits from Al
advancements, while others fall behind [Clegg, et al., 2023].

Ethics is also a key factor of Al integration in business. The
deployment of Al systems could be managed carefully to avoid
biases that can lead to discriminatory practices, such as in hiring
or loan approvals. Moreover, as Al systems become more
autonomous that they operate within ethical guidelines that
align with human values is important. This involves rigorous
testing and refinement of Al algorithms to mitigate biases and
protect privacy [Novak, 2020, Cao, et al., 2023].

However, as artificial intelligence (Al) is widely applied, the
issues that need attention in the future are becoming
increasingly complex. Firstly, the transformation of the
employment structure is an urgent issue, as automation and
intelligence may replace certain jobs. This affects individual
employment and have an impact on the entire labor market.
Thus, strategies could be studied and implemented to help the
workforce transition and upgrade their skills to meet the needs
of emerging industries [Longoni Cian, et al., 2022].

Secondly, data security and privacy protection are another
issue. As Al systems increasingly rely on personal and sensitive
data to optimize their performance, strict laws and policies
could be established to prevent data breaches and misuse. This
includes encryption technology, anonymization processing, and
strict control over data access and storage [Belanche, et al.,
2024].

Ethical issues should not be overlooked either. Al systems
may inadvertently amplify biases, leading to unfair outcomes,
especially in areas such as recruitment, credit approval, and
judicial judgment. It is necessary to develop and adopt
transparent algorithms and conduct regular audits and tests to
ensure they do not exacerbate existing social inequalities
[Novak, et al.,2020].

Furthermore, society needs to consider how to help the
workforce adapt to changes brought by Al through education
and training. This means that the education system needs to
update curricula to include training in AI and digital skills
[Gofman Jin, et al., 2024].

Lastly, policymakers, businesses, and researchers in the
future need to work together to ensure the healthy development
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of Al technology. This includes formulating policies that
promote innovation and competition while ensuring that
technological progress does not harm social welfare. Through
interdisciplinary research, we can better understand the impact
of Al on society and formulate corresponding mitigation
measures [Anthony, et al., 2023, Kelley, et al., 2022].

The positive development of Al technology requires the joint
efforts and wisdom of all sectors of society to ensure that it
benefits everyone, rather than becoming a privilege of the few.
By responsible innovation and inclusive policies, we can guide
Al towards a more equitable and sustainable future [Mithas, et
al., 2022].

Political Impact of Al

The development of artificial intelligence (AI) presents new
challenges to global governance structures [Babina, et al., 2024,
Bardhan, et al., 2020, Gutuleac, et al., 2024, Hollebeek, et al.,
2024]. The global impact of AI technology «calls for
international collaboration to establish rules and standards to
ensure its healthy development and application. For instance,
the use of Al in military domains has sparked discussions
regarding the weaponization of AI. Furthermore, Al’s
capabilities in data collection and analysis offer innovative
solutions for global issues such as climate change and pandemic
monitoring [Schanke, et al., 2021, Pang, et al., 2024, Sheikh, et
al., 2024]. However, this also raises concerns about data
sovereignty and privacy protection. International cooperation in
the Al field is becoming increasingly important, as countries
need to collaborate on technology development, data sharing,
and ethical guidelines to address global challenges.

Al technology’s application in elections, such as voter
behavior analysis and social media campaigning, has an impact
on election outcomes and public policy formulation. Al can
analyze large datasets to predict voter preferences. This
technology may change the face of political campaigns, making
political messaging more personalized and targeted [Schanke,
et al., 2021, Bardhan, et al., 2020, Cao, et al., 2023]. Al is also
being used to enhance government service efficiency, such as
through smart systems for processing citizen requests and
providing policy feedback. This could alter the way
governments interact with citizens [Babina, et al., 2024,
Bardhan, et al., 2020, Ferraro, et al., 2024, Jia, et al., 2024].
However, these advancements also raise concerns about
algorithmic transparency, fairness, and the potential for bias or
manipulation.

As Al technology evolves, policymakers could consider how
to adapt existing policies to accommodate the new
technological landscape. For instance, automation and Al-
driven intelligence could lead to large-scale unemployment,
requiring governments to implement new employment policies
and social security measures [Moser, et al., 2023, Gatrell, et al.,
2024, Hannigan, et al., 2024, Krzywanski, et al., 2024].
Additionally, AI’s development has introduced new economic
models and business paradigms. On the international stage, the
rise of Al technology also impacts global economic structures
and international relations with multilateral negotiations to
develop new trade rules and cooperation mechanisms [Babina,
etal., 2024, Felten, et al., 2021, Townsend, et al., 2023, Ferraro,

etal., 2024].

Cultural Impact of Al

Al takes effects in the digital preservation, restoration, and
dissemination of cultural heritage. Through high-precision
scanning and analysis, Al can aid in the restoration and
conservation of endangered cultural assets, such as ancient
buildings, sculptures, and murals. Al can also simulate and
predict potential damage to cultural heritage, such as by
analyzing the effects of climate change [Schanke, et al., 2021,
et al., Lu, 2021, Bhayana, et al., 2024]. Moreover, Al is being
used to create new cultural experiences, such as through virtual
reality (VR) and augmented reality (AR) technologies, which
provide immersive cultural encounters and deepen public
understanding of cultural contexts [Wang, et al., 2021, Bardhan,
et al., 2020, Bhayana, et al.,2024, Krzywanski, et al., 2024].
However, this raises concerns regarding the authenticity and
originality of culture, as Al-generated cultural content may blur
the line between the real and the fictional.

The impact of Al technology on language is significant. The
advancement of machine translation technologies has
facilitated cross-cultural communication but also poses a threat
to smaller languages and linguistic diversity. As Al-powered
translation tools become more widespread, reliance on machine
translation may reduce the motivation to learn foreign
languages, potentially  affecting linguistic  diversity
[Bhattacharya, et al., 2024, Guermazi, et al., 2024, Jackson, et
al., 2024, Krzywanski, et al.,, 2024]. At the same time, Al
applications in language processing, such as chatbots and
virtual assistants, are changing interpersonal communication
patterns. These technologies offer more convenient and
efficient ways to communicate but may also affect social skills
and emotional exchanges. Additionally, AI’s role in language
generation, such as automatic writing and content creation, has
raised issues concerning copyright and creative ownership
[Brewer, et al., 2024, Keren, et al., 2023, Li, et al., 2024, Nahar,
etal., 2024].

The development of Al also raises discussions about cultural
values and ethics. Applications of Al, such as facial recognition
and behavior analysis, can infringe on personal privacy and
freedom. This prompted debates on the balance between
technological advancement and the protection of individual
rights [Mithas, et al., 2022, Hannigan, et al., 2024, Li, et al.,
2024]. Furthermore, AI’s role in content recommendation and
information dissemination can influence public access to
information and the formation of opinions. Policymakers,
technologists, and the broader society could collaborate to
ensure that Al applications align with cultural values and ethical
standards [Babina, et al., 2024, Bardhan, et al., 2020, Bhayana,
et al.,2024].

Environmental Impact of Al

Al technology demonstrates significant potential in pollution
monitoring and control. By analyzing satellite imagery and
sensor data, Al can track air quality, water quality, and soil
pollution in real time. Al can also predict pollution trends and
impacts [Schanke, et al., 2021, Lu, et al.,2021, Lysyakov
Viswanathan, et al., 2023, Hannigan, et al., 2024]. In ecological
restoration, Al can simulate and predict the recovery processes
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of ecosystems. For instance, Al can analyze the post-wildfire
recovery of land, assisting in vegetation restoration and soil
remediation. Additionally, AI can support biodiversity
conservation and habitat restoration by analyzing species
distribution and ecological relationships.

By analyzing weather data and energy demand, Al can
optimize energy production and distribution, improving energy
efficiency and reducing costs. For example, Al can forecast
wind and solar energy production, aiding energy companies in
optimizing generation plans and grid operations. In promoting
sustainable development, Al can optimize supply chains and
production processes to reduce resource consumption and waste
generation [Babina, et al.,2024, Jia, et al., 2024, Lee Yan, et al.,
2024, Zhang, et al., 2024]. Al can also analyze consumer
behavior and market demand to encourage the development and
promotion of green products and services. For instance, Al can
analyze consumer purchasing habits and offer personalized
recommendations for eco-friendly products.

By analyzing climate data and ecological system changes, Al
can help scientists predict climate trends and biodiversity loss.
Al can simulate various climate change scenarios [Luo, et al.,
2021; Jia, et al., 2024; Kraus, et al., 2024; Lee & Yan, 2024] In
biodiversity conservation, Al can analyze species distribution
and ecological relationships and provide guidance for the
protection of endangered species and habitat restoration.
Additionally, Al can analyze data related to illegal hunting and
trade, aiding enforcement agencies in combating wildlife crime
[Belanche, et al., 2024, Hashmi & Bal, et al.,2024, He, et al.,
2024, Meila & Zhang, et al.,2024]. AI can also analyze
ecosystem services and environmental values of a balance
between ecological protection and sustainable development.

Table IV

Impact of Artificial Intelligence

governance manipulatio  of Bardhan et
efficiency; n; international al., 2020;
promote global ~ Data Al rules; Ferraro et
cooperation to sovereignty  Increase al., 2024;
address climate  disputes; algorithm Gutuleac et
change and Policy lag transparency; 4] 2024,
other issues Adj}lst the Hollebeek
somal_ etal,
security 2024;
system Pang et al.,
2024;
Gatrell et
al., 2024
Culture Bhayana et
Digitalization al., 2024;
and Cultural Lu, 2021;
dissemination originality Protect Krzywanski
of cultural weakened; language and  etal,,
heritage; Language cultural 2024;
Enhance diversity diversity; Guermazi
cultural threatened; ~ Develop Al etal.,
experience; Privacy cultural ethics  2024;
Promote infringeme  standards Brewer et
language nt al,, 2024;
exchange Nahar et
al., 2024
Environ Lysyakov
. Optimize &
men i .
pollution , Possibility  Establish Viswanatha
monltormg an of environmenta 1, 2023;
control; misjudgme 1 Al Belanche et
Promote L. 2024
cnergy nt of ' regulatory al., ;
efficiency and ecological standards; Meila &
data; promote Zhang,
green . Inconsistent ~ green Al 2024; Lee
evelopment;
Support green Al resea'rch and Yan et al.,
biodiversity practices practice 2024;
conservation Hashmi &
Bal, 2024

Field Potential

VII. CHALLENGES AND BARRIERS

Technical Challenges of AI Systems
The technical challenges associated with Al

in business

Positive Impact Problems Suggestions References
Econom  Improve
y operational Babi
i abina et
efficiency and Large Support the al.. 2024
company companies digital . :
rowth; P g . Wang et al.,
g ’ may benefit  transformatio
Promote 2021;
. . more, but n of small and .
innovation and . . . Mithas et
there is a medium-sized
market . . al., 2022;
L risk of enterprises; > )
expansion; market Formulate Longoni et
]e)rflwleo ment concentrati  fair data al., 2023;
dp 4 on usage policies ~ Moser et
an o al., 2023
productivity
growth
Society Implement Cuietal,
retraining and 2022;
Strengthening education Clegg etal.,
the workforce;  Job loss; programs; 2023;
Promoting Privacy and  Strengthen Novak,
skills data data 2020; Cao
improvement; security protection etal.,
Assisting issues; regulations; 2023;
education Al biasrisk  Develop Belanche et
reform algorithm al,, 2024;
ethics Anthony et
standards al,, 2023
Politics ~ Improve Risk of Promote the Babina et
government election formulation al., 2024;

environments, particularly around data privacy, security, and
system complexity, are significant and complicated. Data
privacy concerns are important as businesses accumulate large
volumes of personal data to train and operate Al systems. The
complexity of maintaining security while managing vast data
stores involves deploying sophisticated cybersecurity measures
to prevent data breaches, which can undermine public trust and
lead to substantial financial penalties [Mithas, et al., 2022].

The inherent complexity of Al systems themselves presents
another layer of challenges. Al models, especially those based
on deep learning, can become "black boxes," where it becomes
difficult to understand. To address these issues, there is a push
towards developing more interpretable Al systems that
stakeholders can easily review and understand, ensuring that Al
decisions are fair and justifiable [Kelley, et al., 2022].

The interaction between Al and existing IT infrastructures
introduces complexities in integration and continuous
adaptation. Ensuring that Al systems can seamlessly interact
with legacy systems without compromising performance or
security requires ongoing development and investment in new
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technologies. This integration could be managed carefully to
avoid disruptions in existing processes and to strengthen the full
potential of Al enhancements in business practices.

Economic Barriers of AI Technologies

The economic barriers associated with Al in business are
considerable, focusing on the high investment requirements and
challenges of scalability that characterize the deployment of Al
technologies. The investment in Al is significant due to the need
for specialized human capital, advanced computing
infrastructure, and extensive data sets. Firms could invest
heavily in recruiting skilled professionals such as data scientists
and Al specialists, as well as in the technology needed to
support Al systems, including powerful servers and data storage
solutions [Krakowski, et al., 2023].

Economic scalability presents another challenge. While Al
can drive significant improvements in efficiency and innovation,
scaling these technologies across different business units or
geographic locations involves complex integration issues and
substantial costs. The infrastructure and algorithms effective in
one context may need significant adjustments or redesigns to be
applicable in another, increasing the economic burden on
businesses. Furthermore, as Al technology evolves,
maintaining state-of-the-art systems requires continuous
investment in upgrading existing systems or deploying new
technologies, which can strain financial resources [Moser, et al.,
2023].

There are broader economic implications tied to Al
investment, such as the potential for increased market
concentration. Firms that can afford substantial Al investments
may gain considerable competitive advantages, potentially
leading to greater market dominance. This can affect industry
competition and innovation dynamics, raising concerns about
economic inequality and access to cutting-edge technology
across different market players [Krakowski, et al., 2023, Luo,
etal., 2021].

Regulatory and Ethical Issues of AI adoption

Al relevant techniques appear regulatory and ethical
challenges that are essential for businesses to navigate. Ethical
dilemmas are particularly pronounced in high-risk scenarios
where Al systems may conflict with human decisions, raising
questions about the responsibility and control in Al-human
interactions. For instance, determining whether an Al system or
human operator is at fault in accidents, and integrating ethical
considerations in real-time Al decision processes, are areas
requiring urgent attention [Grimes, et al., 2023].

Furthermore, the inherent biases in Al algorithms, reflecting
the prejudices of their developers, raise significant concerns.
These biases can perpetuate and even exacerbate societal
inequalities, influencing decisions in areas such as employment,
law enforcement, and financial services, where discriminatory
practices can have impacts. There is a pressing need for more
inclusive development practices and rigorous bias mitigation
strategies to ensure Al technologies are implemented fairly
[Kelley, et al., 2022].

On the regulatory front, the rapid advancement of Al
outpaces the current development of comprehensive regulations,
creating a regulatory lag that could lead to misuse or unethical

applications of Al. Effective governance is required to manage
the risks associated with Al, including privacy violations, data
inaccuracies, and unethical practices. Ensuring that Al systems
operate transparently and are held accountable within
established ethical and legal frameworks is essential to
fostering public trust and integrating Al responsibly into society
[Ahmed, et al., 2024].

Trust Issues of Al

The lack of interpretability in artificial intelligence (AI)
models presents significant challenges, both from a technical
perspective and with regard to societal and ethical implications.
One of the most pressing concerns is the heightened scrutiny
and regulatory obstacles arising from the inability to explain Al
decision-making processes [Gatrell, et al., 2024, Matz, et al.,
2024, Pham, et al., 2024, Trinh, et al., 2024]. Regulators,
aiming to safeguard consumer protection, privacy, and
accountability, face difficulties in overseeing black-box models.
This opacity may prompt the imposition of stricter regulations,
potentially slowing innovation and hindering the deployment of
Al technologies, particularly in sectors such as healthcare,
finance, and criminal justice.

The absence of transparency also undermines public
confidence in Al systems. When Al decisions carry serious
consequences—such as in judicial sentencing, hiring processes,
or medical diagnoses—the public's trust in the technology
diminishes if the decision-making process is not
comprehensible [Han, et al., 2024, Li, et al., 2024, Pham, et al.,
2024, Sundberg Holmstrom, et al.,2024]. Without public trust,
the integration of Al into daily life may be impeded.
Furthermore, the reluctance to adopt non-interpretable models
in collaborative environments such as healthcare or finance
restricts their capacity to assist in decision-making, potentially
resulting in suboptimal outcomes. Additionally, the lack of
interpretability hampers innovation in Al development and
creates friction in organizational alignment. Organizations
struggle to ensure that Al models align with their values and
ethical standards, which may lead to reputational risks or ethical
dilemmas. Moreover, the opacity of these models complicates
the legal defensibility of Al decisions [Gofman Jin, et al.,2024,
Rejeb, et al., 2023, Wamba, et al., 2024, Zhang, et al., 2024].
Finally, non-interpretable models inhibit cross-disciplinary
collaboration and jeopardize data democracy, as they
consolidate power in the hands of those with the technical
expertise required to understand these complex systems.

Table V

Challenges and Barriers of Al

Challenges Content References
Technical Data privacy and security Mithas et al.,
issues; .
Challenges of System complexity leads to 2?212 ' 2(15221_6}/
Al Systems "black box effect"; ctal, ’
Difficulty integrating with Ahmed et al.,
traditional IT infrastructure 2024
Economic Hich i " ¢ threshold: Krakowski et
Barriers of Al igh investment ¢ re.s ol al., 2023;
High scalability cost; Moser et al
Technologies Frequent technology updates; 2023 L ¥ .
Increase market concentration | 2(;)21 uoe
al.,
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Regulatory and
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Regulatory lags 2024

Trust Issues of Al systems lack explainability; ~ Hanetal.,

Al Reduce public trust; 2024; Gatrell
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Limit adoption in real-world 2024; Rejeb et
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VIII. FUTURE DIRECTIONS

Al Trends in Business

The exploration of emerging trends in Al development and
application in business highlights a future where Al automates
human labor extensively, impacts a significant portion of
careers, and reshapes entrepreneurship through its advanced
predictive and generative capabilities. Al's trajectory suggests a
near future where "unaided machines" could perform many
tasks more effectively and cheaply than humans by 2061, with
predictive models suggesting substantial impacts on job
functions across many careers by 2030. These advancements
emphasize the dual aspects of Al: its role in automating routine
and complex tasks and its capacity for enhancing decision-
making and creating new business opportunities [Raisch
Krakowski, et al.,2021].

Al and Workforce Dynamics

Investigating the long-term impacts of Al on workforce
dynamics and employment involves examining how
automation and intelligent systems are reshaping job markets,
skill requirements, and economic structures. Al has the
potential to significantly increase productivity and create new
industries, but it also triggers risks of job displacement and skill
mismatches. By analyzing trends in Al adoption across various
sectors, researchers can identify which jobs are most vulnerable
and which new roles are emerging. Additionally, understanding
the social and economic implications of these changes is
potential for developing policies that support workforce
transition, retraining programs, and equitable growth to
mitigate adverse effects on employment and ensure a balanced
integration of Al into the economy [Anthony, et al., 2023,
Felten, et al., 2021].

Al in Ethics of Business

Critically, the integration of Al in business ventures and its
influence on entrepreneurial strategies involve tackling
complex tasks that have traditionally required high levels of
human cognitive skills. Recent advancements in Al, such as
generative and causal Al, address these challenges, although
skepticism remains about Al's ability to fully replicate or
surpass human reasoning and ethical decision-making. The
debate continues between Al's potential to revolutionize
business processes and the limitations that current technologies
face, particularly in areas requiring deep contextual
understanding or moral judgments [Tong, et al., 2021].

The discussion around AI’s future also includes ethical and
regulatory thoughts, addressing the robustness of Al systems in
high-stakes environments like healthcare and autonomous

driving. The need for Al systems that can operate autonomously
and deal with unforeseen circumstances is becoming
increasingly necessary. This calls for Al that can generalize
beyond training data, a significant challenge that highlights the
ongoing need for human oversight and real-world scenarios
effectively [Gaessler Piezunka, et al., 2023, Schanke, et al.,
2021].

Al for Sustainability

Examining the role of Al in fostering sustainable business
practices and environmental conservation highlights the
transformative potential of intelligent technologies in
addressing environmental challenges. Al can optimize resource
management, reduce waste, and enhance energy efficiency
through predictive analytics and real-time monitoring. By
enabling precise data analysis, Al supports the development of
eco-friendly products and processes, ensuring minimal
environmental impact. Furthermore, Al-driven solutions can
take environmental conservation efforts by monitoring
ecosystems, predicting climate patterns, and managing natural
resources more sustainably. As businesses increasingly adopt
Al, it is essential to ensure these technologies are leveraged to
support sustainability goals, keeping a balance between
economic growth and environmental stewardship [Anthony, et
al., 2023, Novak, et al., 2020, Aguinis, et al., 2024].

Al for Governance

The establishment of an Al regulatory framework is key to
ensuring the safety, fairness, and respect for human rights in AI
systems. As Al technologies become more widespread, the
potential risks such as bias, privacy violations, and misuse are
becoming increasingly evident [Mithas, et al., 2022, Javeed, et
al., 2024, Kulkarni, et al., 2024]. An effective Al governance
framework could include supervisory mechanisms that address
these risks while also fostering innovation and building public
trust. The European Union's AI Act adopts a risk-based
approach, setting stringent governance, transparency, and risk
management requirements for high-risk Al systems.

Al has implications for democratic politics. It is altering the
ways elections and citizen participation are conducted, such as
through voter behavior analysis and social media campaigning
to influence election outcomes [Momtaz, et al., 2021, Bardhan,
et al., 2020, Bhayana, et al., 2024, Hollebeek, et al., 2024]. Al
enhances the efficiency of government services and transforms
the interaction between governments and citizens. However, the
application of Al has also raised concerns regarding algorithmic
transparency, fairness, and human rights.

International cooperation is necessary in Al governance. The
global impact of Al demands that countries work together to
establish rules and standards, coordinate regulatory measures,
and address issues such as data privacy and algorithmic bias.
The OECD's Al Principles, which have been adopted by over
40 countries, emphasize transparency, fairness, and
accountability in AIl. International cooperation facilitates
knowledge exchange, technological innovation, and ensures the
competitiveness of nations in the Al field [Babina, et al., 2024,
Bardhan, et al., 2024, He, et al., 2024, Meila, et al., 2024].
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IX. CONCLUSION

The study outlines the impact of Artificial Intelligence (AI)
in modern development, emphasizing its role as a fundamental
operational tool. Al's capabilities in automation and smart
decision-making have transformed traditional business models
and enabled unprecedented levels of scale, scope, and
efficiency. Moreover, we discuss the dual aspects of Al—its
automation capabilities that replace manual tasks and its ability
to augment human decision-making. This dichotomy presents
both challenges and opportunities for businesses as they
navigate integrating Al into their strategic operations. It is
essential for businesses to understand Al's functionalities fully
to accelerate its potential effectively and sustainably.
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