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intelligence, marketing strategies. The marketing sector has seen a significant transformation, particularly due to

the emergence of data-driven decision-making and the dominance of digital
platforms. This transition signifies a deviation from traditional marketing
strategies, which formerly depended on more direct contact methods and
conventional market research techniques. As digital technologies have grown,
Corresponding Author: they have changed how we can track and change customers' buying habits and
Luther Kington Nwobodo given us new ways to connect with them. Digital platforms and enhanced data
provide marketers new consumer insights, making marketing more
challenging. A detailed literature review and practical assessment analyse the
real and prospective benefits of big data analytics and artificial intelligence on
marketing decision-making. According to the paper, Al and big data analytics
Publication Date: 15 Jan-2025 may assist companies understand customer and industry developments. They
DOI: 10.55677/GJEFR/05-2025-VVol02E1 might then modify their marketing for each user. Big data analytics and Al
improve target market positioning, simplify marketing, and educate consumers,
affecting marketing strategy. The research suggests creating a data analysis
team, streamlining data gathering and combination, using adaptable analytical
tools, and customising marketing efforts. Some issues remain with this
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This is an open access article under the CC solid and unambiguous results, future study should examine the impact of
BY 4.0 license: marketing using Al and big data analytics, maybe on a particular sector. This

https://creativecommons.org/licenses/by/4.0/  research may assist firms greatly enhance their marketing.

INTRODUCTION

There has been a great changes in the ever-evolving field of marketing, particularly with the as attention is given to digitization,
data-driven and making decisions (Hamamah et al., 2024). This action marks a departure from conventional marketing strategies,
which mostly relied on face-to-face interaction and standard market research. Digital technology has changed consumer behaviour
research and client contact. Digital platforms and advanced analytics have given marketers new customer preference insights,
enabling a new age of intelligent marketing (Odeibat, 2024). This allows personalised marketing tactics. Al breakthroughs are also
transforming the marketing landscape, giving firms new opportunity to improve user experiences and optimise strategy. Al
transforms the environment and helps individuals in ways that other technologies cannot. It reduces risks and expenses and allows
you to find innovative solutions to challenging issues. The increasing usage of Al applications and systems is having an impact on
many enterprises (Okorie et al., 2024). This may increase customer experiences, connections, and participation while generating
new business (Hossain, 2024). This "information age," started in the mid-1900s. The shift from conventional businesses to an
information economy was enormous.

The digital material and computer use of this era set it apart. Under this revolutionary approach, artificial intelligence alters
marketing. This technological breakthrough is transforming how businesses value and engage with their target clients (Odeibat,
2024). Al's ability to collect and analyse huge quantities of data is changing client interactions, with forecasts indicating that
personalised and predictive marketing will become the standard (Okorie et al., 2024).
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Al-enabled marketing may predict customer preferences and provide tailored experiences (Pasupuleti, 2024). To fully grasp the
promise of this powerful digital weapon, marketers must adapt and develop as Al sets a new benchmark for customer happiness and
conduct.

Al has gained much interest in management and marketing research, but its implications in other domains are unclear. Al scaling
and usage have increased and decreased appeal. The marketing potential and talents of this technology have been called into doubt
since its commercial introduction. According to Pausupuleti (2024), Al and data collecting help to strengthen Al systems.

These systems handle text, images, audio, even fictitious numbers. One might study and arrange digital platform learning resources.
Computer-generated artificial data is useful for artificial intelligence, data analytics, and natural language processing (Odeibat,
2024). Al may have an impact on sales, customer service, organisation, business, and behaviour. This is something that many
businesses can accomplish.

Consider what will happen in transportation when self-driving automobiles driven by artificial intelligence become commonplace,
they will change human behaviour and economic institutions. Data availability and analytics determine how effectively marketing
Al performs. This paper looks at how artificial intelligence and big data analytics affect marketing strategy and how to utilise them
to guide decisions.

Big data analytics

With the growth of e-commerce, mobile technologies, prediction algorithms, social networking, search engines, and other digital
economy technologies, big data has opened up potential for the services sector (Ladeira et al., 2024). One of the hardest things to
do in the data age is to manage large data analytics (Yasar et al., 2024). Due to the large volume of data, services professionals must
understand information management for decision-making (Bag et al., 2023). Recent research on big data analytics' implications in
services have been abundant (Blanche et al., 2024). Due to data complexity, new technologies, and the desire for efficiency and
effectiveness, the service industry has invested more in big data analytics using computers and machines that can reason, learn, and
act like humans.

According to Ladeira et al. (2024), resources, skills, competitive pressure, and environmental changes all contribute to big data
analytics. Dynamic Capabilities theory requires the firm's external environment to be dynamic and unpredictable (Wamba et al.,
2020).

This concept is a major reason why firms utilise big data analytics: it encourages them to generate new ideas and develop new skills
(Ladeira et al., 2024; Wamba et al., 2020). Services literature defines dynamicism as instability produced by consumers' unexpected
behaviour or the firm's rapid adoption of new ideas and modifications. Because technology and wants change, ecosystems adapt.
Globalisation affects service technology. Industry uses big data analytics to address requirements and stay ahead in a fast-changing
industry (Bag et al., 2024). Environmental changes are affecting global service firms' big data analytics (Bag et al., 2023; Wamba,
2020).

Resources are human talents and knowledge, whereas capabilities are taught behaviours. Based on resources and abilities, big data
analytics help organisations compete (Ladeira et al., 2024). Vincent (2024) says that a company needs to handle its tools and skills
to do well in business and the economy. Al-Khaldy, Al-Obaydi, and Shari (2023) say that big data analytics need both management
and technology. Knowledge cultures happen when people have the technical and management skills to mix hiring talented people
with technical know-how. Management and technology boost big data analytics (Vincent, 2024).

Ladeira et al. (2024) say competitive pressure boosts competitiveness. It also affects innovation adoption. Zhang et al. (2020) define
competitive pressure as an organization's perceived requirement to preserve its technical edge. This pressure stems from
environmental factors that may influence big data analytics adoption (Yoo, 2024). Competitive pressure may effect consumers,
suppliers, and rivals (Ladeira et al., 2024). When competition is fierce, businesses mimic one another (Zhang et al., 2020). Adoption
of big data analytics is driven by competitive pressure in a data-driven organisation. Thus, competitive pressure may motivate big
data analytics.

Avrtificial intelligence and marketing strategy to identify key trends and challenges

Artificial intelligence enhances return on investment and digital marketing strategies. Hendrayati et al. (2024) assert that Al-
enhanced lead generation and enhancements in campaign efficacy are transforming digital marketing strategies. Concerns have been
expressed about the ethical implications of Al on consumers engaged in social media marketing. Organisations use artificial
intelligence (Al) to forecast customer buying patterns.

This may change how businesses use data forecasts to sustain operational systems. Multiple viewpoints exist to study the market
and human conduct within it. In 2024, Odeibat intends to examine the ability of Al-driven systems to forecast customer demand
for novel products.Tosi, Kokaj, and Roccetti (2024) assert that Al will anticipate customer preferences, develop pricing strategies,
and determine the optimal timing for discounts.

Tosi, Kokaj, and Roccetti (2024) contend that pricing and promotion influence sales. Every marketing endeavour can benefit from
the predictive capabilities of Al. Marketing use Al in several essential areas:
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a. Preparation and planning: Al enhances STP (segmentation, targeting, and positioning), crucial for campaign strategy and
implementation.

Artificial Intelligence assists enterprises in establishing long-term goals and addressing segmentation, targeting, and positioning
challenges. Industries include banking, retail, tourism, art marketing, and finance may use algorithms for text mining and machine
learning to discover lucrative customer niches (Pitt, Bal & Plangger, 2020). Optimisation of data, causal forests, and machine
learning techniques may be used to enhance the precision of targeted client segments (Verma et al., 2021).

b. Product management: Al-driven marketing analytics systems can predict client preferences and satisfaction (Dekimpe, 2020).
Topic modelling improves service design and innovation. Integrating customer preferences in product searches may aid marketers
in understanding product recommendation systems and improving product management (Verma et al., 2021).

Deep learning makes exploring new places easy and provides tailored suggestions for must-see sites. Odeibat (2024) suggests that
Al may help firms better serve consumers.

c. Pricing management: pricing needs several calculations and considerations. Demand fluctuation makes pricing choices harder
since they need real-time price changes. Al addresses these issues. Odeibat (2024) references the multi-armed bandit technique for
dynamic pricing optimisation. Bayesian inference-based machine learning approaches provide rapid price modifications to maintain
competitiveness in dynamic pricing contexts like e-commerce. Optimal response pricing algorithms improve dynamic pricing by
using supply network dynamics, competitive tactics, and consumer preferences (Dekimpe, 2020).

d. Place management: Make marketing mix goods accessible to increase client satisfaction. Managing relationships, logistics,
inventory, storage, and transportation is a tedious but crucial aspect of product distribution. Distribution system control is a
prominent application of artificial intelligence (Al) due to the use of cobots for packing, drones for delivery, and the 10T for order
monitoring and restocking (Huang & Rust, 2021). Automation and standardisation of distribution procedures make things easier for
suppliers and consumers.Optimal customer service is attained by human connection; nevertheless, Al enhances client engagement
with emotionally responsive service robots (Priday, 2024). Productivity may be improved by the automation of the service process.
f. Oversight of advancement: Search Engine Optimisation, media scheduling, and administration of advertising campaigns are all
strategies to augment the firm's success.

The digital revolution is transforming promotional strategies from physical to 'phygital’, therefore integrating digital and physical
components. Digital and social media are extensively used since consumers may choose the time, location, and topic of engagement.
Al-driven customised messaging tailored to client interests and profiles may enhance engagement (Huang & Rust, 2021). Content
analytics enhances communications, but emotional Al systems evaluate real-time customer preferences. Al-driven mobile solutions
streamline client interaction throughout the user life cycle (Kunal et al., 2023).

Acrtificial intelligence improves e-commerce accuracy and conversion rates by forecasting customer behaviour and personalising
the shopping experience (Puntoni et al., 2021). The influence of Al on consumer behaviour and buying habits has been explored.
Consumers exhibit reluctance towards Al owing to its many barriers to adoption.

These contrasting perspectives arise from the conviction that Al is incapable of comprehending human emotions or recognising
individual differences (Verma et al., 2021).

Furthermore, consumers find Al systems emotionally frigid. Al adoption is lower in high-impact, identity-defining fields
(Davenport et al., 2020).

Earlier research had shown that Al improves the connection between customer pleasure and loyalty; however, Chen et al. (2022)
found that Al actually moderates the proposed connections in the opposite way. Given the challenges associated with implementing
Al into home-sharing platforms, researchers are forced to reevaluate the purportedly positive impacts of Al within the sharing
economy.

By allowing customers to make modest adjustments to the Al, you may raise their awareness of the benefits of customisation and
help them overcome the neglect of uniqueness. The previous concerns may also be amenable to resolution using this approach.

It gets even more difficult when robots add Al. Consumers have uneasiness with increasingly lifelike robots due to the uncanny
valley hypothesis (UVH). As to Odeibat (2024), first attempts to address this issue focused on appealing to consumers' empathy by
portraying robots as capable of understanding their perspective and showing sympathy in times of pain. In particular, sociologists
are curious in consumer acceptance and cultural preferences as they pertain to the possible societal integration of robots driven by
artificial intelligence. Cultural differences in attitudes towards robots may be one of several factors studied to determine whether or
not robots would replace human hairstylists or babysitters or elderly caretakers.Certain sociologists suggest that robots might
improve persons' spiritual well-being (Davenport et al., 2020). Significant research queries emerge from the consequences of Al
deployment. If Al can precisely forecast customer choices, it may diminish their sense of agency.

Al-driven micro-targeting marketing may increase product appeal by reducing search costs; but, it may also undermine customers'
feeling of autonomy by influencing their evaluations and decisions.

Certain clients, upon recognising that Al systems can anticipate their preferences, may demonstrate their autonomy by intentionally
choosing less popular choices (Davenport et al., 2020). Moreover, several individuals express concern that forming emotional bonds
with Al-enabled robots might result in a disconnection from human relationships.
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The media tends to inflate people’s fears that robots with artificial intelligence capabilities would eventually become more appealing
companions than humans. For instance, the Harmony robot from Realbotix is considered a potential contender because to its ability
to exhibit emotions and adopt several personas. Such robots pose a threat to society because they may increase social isolation,
decrease marriage rates, or further reduce birth rates—all of which are happening in countries like Japan where the birth rate is
already falling. The intriguing research prospects presented by this finding are asserted by Davenport et al. (2020).

In a comprehensive 2021 study, Chintalapati and Pandey (2022) categorised marketing into many functional themes and sub-themes
to illustrate how Al enhances outcomes and experiences across multiple sectors. Their analysis indicates that Al is enhancing and
revolutionising marketing techniques. Al has revolutionised marketing, improving campaigns and resource allocation and enhancing
ROI, according to Veleva and Tsvetanova (2020).

Dixit's 2022 research also showed how Al has expanded digital marketing, notably CRM. Al's predictive powers are changing how
organisations manage consumer data and interactions, resulting in more focused and effective advertising. Al is enhancing digital
marketing strategies via cloud computing, big data, and the Internet of Things (Odeibat, 2024).

Finally, the use of Al into digital marketing has resulted in a sea shift in the development, implementation, and evaluation of plans.
Various marketing operations benefit from enhanced return on investment and efficiency (Wong, 2023). Digital marketing has
significantly expanded due to Al, particularly in customer relationship management (CRM), where customised interactions and
predictive analytics are prevalent.

These studies demonstrate that Al enhances digital marketing by prioritising clients, optimising data utilisation, and streamlining
operations. Atrtificial intelligence has enabled virtual assistants and robots to assist clients by providing prompt and tailored
responses. Odeibat (2024) asserts that robots might enhance client engagement and sales by personalising purchasing experiences.

Case study of companies that have successfully integrated big data analytics into their marketing strategies

As big data analytics has been a focal point of recent discourse, several organisations have long embraced the technology to enhance
their marketing efforts. Among these corporations is Amazon, an online retail behemoth that has extensive data on its consumers,
including names, addresses, payment information, and search history, all meticulously stored in its database. In addition to its use
in advertising algorithms, Amazon utilises this information to enhance customer interactions, a facet often neglected by many big
data users. When you next reach out to the Amazon help desk with an inquiry, do not be astonished if the representative had a
majority of your relevant information readily available. This facilitates a swifter, more efficient customer service experience that
eliminates the need to spell one's hame many times.

Secondly, American Express Company utilises big data to evaluate and forecast customer activity. The organisation employs
advanced prediction algorithms, analysing previous transactions and over 100 factors, instead of relying on conventional business
intelligence retrospective reporting. This enables a more precise prediction of probable attrition and consumer fidelity. American
Express has said that they can forecast 24% of accounts that would terminate within four months in the Australian market. Additional
entities include BDO, Capital One, General Electric (GE), Miniclip, and Netflix. These examples indicate that firms, irrespective of
the industry, may utilise big data analytics to enhance their overall performance. This research focusses on Narellan Pools, a small
business that has expanded significantly thanks to the utilisation of big data analytics. Big data was utilised by Australian swimming
pool maker Narellan Pools to get insights about their customers. There was a 54:1 revenue-to-expenditure ratio for the marketing
plan. Walsh, 2017. Because of Australia's climate, swimming pools are necessary. Recently, elevated housing prices have resulted
in deeply indebted Australian homebuyers having insufficient funds to install a pool. Additionally, elevated costs have prompted a
transition from homes to flat living. The combination of this factor and an entrance of new rivals resulted in a revenue decrease of
around 25% for Narellan Pools from 2007 to 2013 (Walsh, 2017).

The swimming pool industry resembles operating a funeral home, since most clients do not return for a subsequent engagement.
With this, some marketing initiatives were simplify, yet relevant than others. Narellan concentrated on enhancing brand recognition
via conventional channels such as television and print advertising, supplemented with little keyword buying in search media,
ensuring that when consumers decided to purchase a pool. To create a digitally-driven marketing strategy, Narellan hired marketing
services firm Affinity in 2013. With just AUD 495,000 allocated for media expenditures, the goal was to offset the decline in sales
(Walsh, 2017). Affinity started its analysis with sales data. Affinity saw a significant and apparently inexplicable fluctuation in the
conversion rate of client leads to sales, with some days achieving conversions up to 800% over the average, despite the expected
increase in sales during warmer months (Walsh, 2017). The increase in conversion rates would last for around three to four days
before returning to the mean.

It took Affinity five years to acquire seven terabytes of data containing over 100 million rows. Narellan compiled a comprehensive
report based on its own data on website traffic, site visit duration, visit-to-enquiry ratios, advertising and promotional expenditures
and strategies, as well as third-party data on consumer confidence, inflation, interest rates, building approvals, and online pool-
related keywords. Walsh (2017) discovered that in-depth research increased consumer comprehension. The significant rise in
conversion from interest to purchase of pools may be attributed to a specific climatic factor, despite temperature being a clear
influence on interest and sales. Only when the local temperature exceeded the mean rolling monthly average for two or more days
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did the number of purchases rise. Recent temperatures were more essential than high temperatures in converting client attention into
sales. The conversion rate was high for four days, with temperatures above normal on the second day.

After determining "when," analysts decided "what." In-depth interviews revealed that buyers were more likely to buy after
visualising a relaxing plunge in their own pool. Affinity's internet marketing strategy included keywords as well as social media
banner and video advertisements (Walsh, 2017).

The current temperature and a 30-day rolling average dictated whether Narellan's 49 Australian locations activated or discontinued
the internet campaign. The online campaign would run four days if the 30-day rolling average and previous-day projection were
higher. Narellan advertisements may brighten certain locations but not others. The web campaign began using automated
technology. The results were amazing. In 2015, revenues increased by 23%, while leads increased by 11%. Approximately 70% of
the AUD 499,00 media expenditure was spent. Advertising returned $54 for every $1 spent (Walsh, 2017).

The era of internet marketing has been characterised by accounts of substantial expenditures by several individuals hired by major
corporations. This narrative from the Antipodes illustrates that intelligent individuals in tiny enterprises may have significant
influence with few resources. Astute study of the extensive data gathered nowadays might provide valuable information into
consumers. Technological advancements enable organisations, regardless of size, to effectively use this information. Similar to the
offline world, identifying the specific stage of the customer’s purchasing journey to concentrate on and maintaining a singular focus
on the target is as crucial now as it has always been. The technologies have evolved and marketing levers have diversified, however
proficient analysis yielding insights that guide judicious marketing activities remains invaluable.

Key factors that contribute to the effectiveness of big data analytics and artificial intelligence in marketing decision-making
Several studies suggest that several variables affect big data analytics and Al usage. Egwuonwu et al. (2024) described these aspects
as technical, organisational, and environmental.

a. Technological elements

Projected value: This BDA analysis shows the operational and strategic benefits of adopting new technologies like BDA (Egwuonwu
et al., 2024). Because of its practicality, BDA discourse highlights both direct and indirect benefits, such as improved customer
service, process reengineering, and increased collaboration, as well as reduced organisational operating costs, improved internal
resource efficiency, and decreased error rates (Mikalef et al., 2019; Cao, Jones, and Shenge, 2014; Mikalef et al., 2019). Few studies
have examined these utilitarian value formulations in contexts outside than Western BDA discourse, particularly in Nigeria. Firms
would fully implement BDA to satisfy essential financial obligations, according to management's endorsement of this value, which
concentrates the BDA adoption discourse on utilitarianism (Chen et al., 2015).

Technological competence: As stated in the discourse by Egwuonwu et al. (2024), the effective utilisation of contemporary
technologies significantly augments innovation capability, as it is contingent upon the extent to which the innovation aligns with
existing organisational values, historical experiences (path dependence), and the requirements of potential adopters.

It is reasonable to assert that using BDA discourse, as both a definitional and practical framework, will aid organisations in their
pursuit of adopting BDA. The current research indicates that "the compatibility of an innovation may pertain to its alignment with
(1) value systems (e.g., organisational culture), and (2) business practices" [Chen et al., 2015]. Egwuonwu et al. (2024) have shown
that cognitive and operational compatibility is enhanced when organisations use BDA. Nonetheless, implementing such logics
universally may pose contextual challenges, especially in scenarios for which they were not initially intended, even when BDA
techniques are demonstrably aligned with corporate values, standard operating procedures, and market mechanisms.

b. Organisational elements

Top management support: Existing research demonstrates that top management support is essential for organisations to implement
contemporary 1T-based systems (e.g., BDA). The existing research identifies variable skills and data generation potential as critical
success factors (Roemer et al., 2021). Senior managers in Nigeria's industrial and service industries may adopt Big Data Analytics
(BDA) if they have positive IT system expectations, although this has not been verified. Western-influenced utilitarian rhetoric
suggests that they are more likely to modify organisational norms, attitudes, and cultures, accept new technology, and build network-
based benefits.

Current BDA research highlights organisational preparation as a key driver of a firm's capacity and willingness to accept
technological change (Gangwar, 2018). This indicator shows the company's technical IT skills and willingness to invest in and
manage new technologies (Yang et al., 2020).

The BDA scholarship asserts that an organization's preparedness is crucial for the adoption and execution of business development
(Raguseo and Vitari, 2018). Asiaei and Rahim (2019) assert that organisational preparedness is crucial for adoption at the
organisational level within the Marketing discipline.

c. Ecological determinants

Market competition: Although the aforementioned technical and organisational (TO) elements underscore the favourable impact on
firm-level BDA adoption, competitive pressure emphasises the environmental danger presented by a company's competitors within
the same market (Mikalet et al, 2016). This challenge may compel companies to adopt new technologies to secure a competitive
edge (Muller, Fay, and vom Brocke, 2018). However, rival firms can employ more advanced business development strategies to
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attract customers from competitors by integrating state-of-the-art, costly technological innovations (Yu, 2016). Competitive
pressures may compel smaller enterprises to emulate the behaviours of market giants, especially during periods of instability. The
apprehension of being seen as distinctive within the same industry may drive the adoption of newer technology, although at a
financial expense. This acts as a catalyst (Muller, Fay and von Brocke, 2018) and may hinder new business and technology adoption
in the same area.

Extrinsic assistance: Vendors or third parties give external aid to businesses to promote technological innovation and strategy
execution (Biney, 2019).

It is critical to technical innovation and resource efficiency. Management's technical and inventive abilities, as well as BDA
acceptance, are dependent on vendor support, which encourages learning from suppliers and open-source platforms (Clarker, 2015).
According to Chen et al. (2015), outsourcing to external organisations and suppliers may assist firms, particularly startups that lack
big data analytics competence.

The regulatory environment: Current BDA literature emphasises the need of a conducive regulatory framework in which the
government encourages the entrepreneurial use of BD technology. The literature demonstrates an adequate infrastructure, legal
framework, regulatory guidelines, and support to do this (Yu, 2016). For example, with governmental assistance, legal measures
may be implemented to alleviate public concerns over information leakage and illicit data trade, hence addressing barriers to BD
adoption (Egwuonwu et al, 2024).

Framework for integrating big data analytics and artificial intelligence into marketing strategy.

Big Data
analytics -
V5s

Artificial

Figure 1: Conceptual framework for the study
Source: Writer’s model

The model shows that using artificial intelligence and big data analytics (which include the 5Vs: Volume, Velocity, Variety,
Veracity, and Value) can help with market segmentation, targeting, and positioning to increase sales volume. Artificial intelligence
includes symbolic processing, data ingestion, learning capabilities, reasoning, non-algorithmic methods, and imperfect
knowledge.Looking at "Big Data" has a big effect on business plans in many areas, including

Views from customers: Big data analysis helps businesses understand how customers buy things, what interests them, how active
they are on social media, and other relevant data, which leads to more accurate consumer insights.

Ethical implications of big data analytics and artificial intelligence in marketing

Despite advances in Al and Big Data analytics, consumers still have ethical reservations about data handling. According to Puntoni
et al. (2021), consumer Al interactions include four types: data capture, in which the consumer gives the Al personal information;
classification, in which the consumer receives Big Data analytics and personalised predictions from the Al; delegation, in which the
Al performs certain tasks in place of the consumer; and social, in which the consumer interacts with the Al. Therefore, there are
many ways that customers may engage with Al and Big Data analytics throughout the day (Kumar et al., 2019). As technology and
computer power increase, businesses need to adapt to new advancements. Customers and organisations get additional value when
they adopt and modify them for everyday procedures and products (Armour and Sakp, 2020). Business decision-making may be
aided by big data analytics and artificial intelligence (Al) tools including speech recognition, machine learning, and natural language
processing (Sohn & Kwon, 2020). A Netflix-type content recommendation system that leverages big data for behavioural targeting,
for example, gives users options they are likely to like without requiring them to go through all of the material to get what they want
(Ameen, Tarhini, Reppel, & Anand, 2021). This feature allows users to learn about both their current selection and others they may
find interesting. This capability would not be possible without these innovative techniques (André et al. 2018). According to earlier
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study, a number of technologies have swiftly supplanted human decision-making by offering superior inputs (Duan, Edwards &
Dwivedi, 2019). According to André et al. (2018), this discovery shows that customers may benefit from digital assistants'
assessments, which match preferences with possibilities without cognitive and emotional weariness. However, studies suggest that
consumers may like their choices; and when they believe they lack this capacity, it can result in negative emotions and repercussions
that affect the quality of choice and customer happiness (Hermann, 2022).

As shown, there are differing opinions on the creation and use of Al, and both ethical potential and difficulties arise (Hermann,
2022). In order to better comprehend Big Data analytics and Al-enabled consumer experiences, previous research has emphasised
the importance of perceived sacrifice and trust. According to certain research, there are significant compromises such the loss of
control, privacy, and human connection, as well as time consumption and potential unpleasant emotions when trust is essential (Du
& Xie, 2021).

Al and big data analytics have ethical issues beyond data collecting since they leverage information to affect online and offline
conduct, subverting free will and conscious decision-making. If there is enough data and interaction, an algorithm may target a
person and provide them the right inputs to change their conduct (Muller, 2020). Businesses employ behavioural biases, deceptions,
and addictions to maximise profits. Advertising causes overconsumption and purchase addiction, in addition to its ethical
difficulties. Computers uncover patterns that humans miss to assist marketers make judgements (Struhl, 2017).

Since the researcher decides, ethics are uncertain. Recognising moral awareness and difficulties and establishing their circumstances
is necessary to make ethical judgements. Big data analytics and Al provide benefits that prevent technology misuse and underuse
when applied properly. It helps organisations leverage on public values that may help define ethical behaviour. However, it helps
organisations anticipate and maybe prevent costly mistakes due to unethical or immoral behaviour (Floridi et al., 2018). A group of
academics say ethics' double advantage only works in a trustworthy and accountable environment. Technology is more likely to be
adopted if its benefits exceed its drawbacks (Floridi et al., 2018). Customers believe their actions are motivated by them, not by
their environment.

Advances in technology like artificial intelligence (Al) and big data analytics quickly allow Al to take on additional decision-making
duties and take independent action. As a result, it raises concerns about human benefits and safety (Dignum, 2017). It increases the
perceived danger, leading people to wonder whether such technologies should be produced and if certain robots should be
performing what they do. People start to wonder whether computers will surpass people in intelligence (Muller, 2016).

Best practices for responsible use of Al and Big data analytics

Transparency of Al algorithms has become a critical ethical concern in the rapidly developing field of artificial intelligence (Al)
(Bai and Fang, 2022). In their exploration of the relevance of transparent Al algorithms, Olatoye et al. (2024) highlight how crucial
these algorithms are to fostering trust via transparent and accountable decision-making processes. The detection and reduction of
biases in the decision-making process are made easier by transparent Al systems (Olatoye et al., 2024).

Thota and Arora (2024) recommended the following procedures:

* Consequences of Personal Data Collection for Privacy

This inquiry explores the moral dilemmas raised by the extensive gathering of personal information. How can we strike a balance
between the need for data-driven insights and the protection of individual privacy in a world when people are producing enormous
volumes of digital information? Consent, data ownership, and the possibility of invasive monitoring are among the issues it brings
up.

Keeping Data Secure and Preventing Data Breach

This inquiry tackles the crucial problem of security and data breaches, which are becoming more frequent in the big data era. It
examines the moral duty of governments and organisations to protect the private data they gather, taking into account both the
possible damage to individuals and the wider ramifications for society.

» Taking Ethics into Account When Making Decisions (e.g., Hiring and Lending)

This query brings to light the moral conundrums that arise when data is used to make choices that affect people's lives, such assessing
creditworthiness or employing individuals. It calls into question the possibility of discrimination based on data-driven insights as
well as the fairness, bias, and openness of decision algorithms.

* Reducing Biases in Data Collection and Analysis

One of the most important ethical issues in data collecting and analysis is bias. Given that biassed data may reinforce and even
worsen social inequities, this subject investigates ways to guarantee that data used in analytics is impartial and representative. In
order to counteract prejudice, it also discusses the need of algorithmic openness and fairness-aware machine learning.

3 Crucial Steps to Guarantee Ethical Big Data Analytics

* Talk about the need of strict data privacy laws like the GDPR.

In the era of big data analytics, data protection laws such as the General Data Protection Regulation (GDPR) are crucial for protecting
people's privacy and personal information. By establishing guidelines for data collection, storage, and processing, these rules make
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sure that companies and organisations manage data in an ethical and open manner. By giving people control over their own data,
including the right to access and the right to be forgotten, they also empower people.

* Describe the significance of safe data storage and encryption.

Secure data storage and encryption are essential for shielding information from unwanted access. Data is changed into a code via
encryption, which only the right key can decode. Protecting data from breaches and cyberattacks is ensured by secure data storage.
To stop data breaches and preserve the integrity and security of sensitive data, both steps are essential.

Examine the idea of algorithmic fairness and transparency.

In order to reduce biases and prejudice in data-driven decision-making, algorithms must be fair and transparent. Fair algorithms
make sure that sensitive characteristics like gender, ethnicity, or other characteristics don't affect choices. Transparency enables
people to know how choices are made and question them if needed by making the inner workings of algorithms transparent and
accountable. This is especially important for criminal justice, financing, and employment applications.

According to Dewangan and Kumar (2024), the following procedures should be followed:

* Interoperability: It's critical to make sure that various technologies can interact and communicate with one another. To do this,
standardising interfaces and protocols is crucial.

» Data Management: Robust data management techniques, including storage, processing, and analysis, are necessary to handle the
massive volumes of data produced by 10T devices and Al systems.

* Cybersecurity: As connection grows, so do the hazards associated with cybersecurity. One of the top priorities is safeguarding
systems and sensitive data against online attacks.

» Al Ethics: To guarantee just and moral Al-driven judgements, ethical issues pertaining to Al, such as bias mitigation and
responsible Al deployment, must be addressed.

* Skilled staff: It might be difficult to create a staff that has the know-how to manage and maintain Industry 5.0 technology.
Education and training are essential.

* Cost and ROI: Putting Industry 5.0 technology into practice might be costly. Businesses have to compare these expenses against
anticipated returns on investment.

* Regulation and Compliance: It might be difficult to navigate the regulatory environment. It may be difficult to use Industry 5.0
technology while adhering to industry-specific laws.

« Sustainability: Sustainable development requires striking a balance between Industry 5.0's environmental effects and the energy
use of connected devices.

30 recommended practices for the responsible use of Al are being proposed by the AMF (2023), which draws on ethical standards
as well as legal and regulatory initiatives proposed in various countries. These guidelines are applicable to any AlSs that a financial
player has put in place, including ones that are still internally orientated. These procedures need to be modified in accordance with
the features of the AIS in use, the business environment of the financial player, and the risk assessment for the use of an AlS,
particularly with reference to its effect on customers. Some of these methods are connected to consumer protection and were
designed to shield customers from financial players' unfair, abusive, or deceptive use of artificial intelligence. These procedures
encourage the use of Al in a way that satisfies customers' legitimate expectations about autonomy and privacy.

1. Applying Al for the benefit of customers

Al should not hurt consumers either individually or collectively by, for instance, increasing economic and social inequality,
systemising unwarranted discriminatory biases, or erecting obstacles to financial inclusion.

Because AlSs may take advantage of unconscious processes, they can simulate and affect human behaviour via methods that might
be difficult to identify. An AIS that unduly influences and informs consumers' decisions about products or services, the
dissemination of false information on social media (such as deepfakes), or the dissemination of inflated claims about the value added
by a financial player's use of Al in its operations are just a few examples of how Al should not be used to deceive or manipulate the
public.

Finally, customers should be made aware that an AlS is an automated agent while it seems to be human.

2. Protecting customer privacy Any AIS intrusion into a customer's private life must be justified by the possible advantages to the
customer and compliant with privacy and personal information protection laws and regulations.

Consumer permission requests for the collection and use of their data should be made in straightforward language and should be
supported by an explanation of the AlS's goals and the need of data collection for the AIS to operate properly. Any gathering of
customers' personal information, including information about them (such as information found in social media postings), should be
covered by the permission. Decisions or results that an AlS provides about a customer may be considered personal information and
need to be handled as such.

Only with the consumer's permission should an AlS that tracks their activities be implemented. Such monitoring need to be relevant
and essential for using the given item or service. But no AlS should give the impression that a customer is being watched all the
time.
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Finally, certain AlSs make it possible to draw conclusions about a person's traits, routines, or life experiences. For instance, one
may assess a person's likelihood of becoming a parent or being a member of a certain ethnic group. The customer may feel that the
inference violates their privacy in certain situations. Only traits, occurrences, or behaviours that are relevant to the nature of the
financial product or service being sold and that the customer may reasonably anticipate should be inferred by AlSs.

3. Arise in consumer independence

The implementation of an AIS shouldn't restrict a consumer's options or have an impact on their lifestyle or behaviour. Conversely,
AlSs need to be created and made accessible to customers in order to assist them in making choices that are more in line with their
financial objectives and situation.

When financial players use an AlS to make automated choices, they should notify customers of this and have their prior approval.
Customers who do not want to communicate with, be watched by, or have an automated decision made about them should be
provided with choices that are clear and affordable.

4. Giving customers fair treatment

Financial players are able to provide financial goods and services that are suitable for the conditions of each set of customers, at a
suitable price and with a suitable risk profile, by segmenting their customer base according to pertinent and socially acceptable
criteria. For instance, segmentation is used to determine the risk covered by an insurance policy or to evaluate credit for mortgage
loans. However, using data and models free from discriminating biases and quality problems is the only way to reap these
advantages.

The quality of the data utilised is a fundamental determinant of AIS performance. Current data that is representative of the system's
target population and free of biases from discriminatory behaviours, for instance, should be used to train an AlS.

Vulnerable consumer groups or groups that may be unduly disadvantaged (such as new immigrants, illiterate people, or people who
are not familiar with digital technologies) should be identified in order to gather such data, and the impact of an AIS on these groups
should be evaluated during the design phase. Additionally, steps should be taken to confirm that the AIS provides equitable results,
and if two customers or groups of customers get different treatment, the difference should be justified based on suitable standards.
Financial participants may think about including a sociologist or ethicist in these investigations to pinpoint the precise causes of
prejudice and the best ways to address it.

5. Handling conflicts of interest in the best interests of customers

Throughout the course of the AlS's life cycle, conflicts of interest (such as the potential for an AlS to prioritise the interests of a
financial actor above those of consumers) should be avoided or minimised.

Finding conflicts of interest should get special attention in AlSs that are complicated, opaque, or have results that are difficult to
explain.

6. Customers must be consulted before using AIS

Customers need to be considered involved in the design of an AIS. Consumer feedback should be solicited and taken into
consideration by financial stakeholders when evaluating ethical risks before implementing an AIS that may have a significant
influence on consumers. This is especially important in cases where an AIS could possibly result in feelings of privacy invasion or
loss of autonomy. Consumers whose data is utilised by the AIS or who may be influenced by AIS decisions or results would be
included in the consultations, albeit they would not be the only ones. Consultations should engage disadvantaged or minority
consumer groups.

For AlSs that potentially significantly affect consumers in general or a specific consumer group, participation mechanisms that
allow for the frequent collection of consumer feedback throughout the AlS life cycle should also be put in place. Although there are
many, such procedures as suggested by AFM (2023) are beyond the purview of this investigation. Data ethics and Al ethics are two
ethical issues related to Al. Respectful and secure management of private and sensitive data is a component of data ethics. The
ethical use of data for Al system training and the selection of safe, traceable, and explicable systems are the main focusses of Al
ethics. Thorough testing of Al systems is necessary to prevent discrimination and guarantee impartial, consistent performance.

CONCLUSION AND RECOMMENDATIONS

This study examines the real impact and possible benefits of big data analytics and artificial intelligence on marketing choices via
an extensive literature analysis and empirical investigation. According to the report, businesses may better understand customer
requirements and market trends by combining big data analytics with artificial intelligence (Al). This allows them to create more
individualised and precise marketing plans. The precision of target market positioning, the application of personalised marketing,
and the enhancement of consumer understanding are the primary ways that big data analytics and artificial intelligence are
influencing marketing strategy. A data analysis team should be established, data collection and integration should be strengthened,
different analysis methodologies should be used flexibly, and customised marketing tactics should be put into practice, among other
practical implications and recommendations that this research offers. Nevertheless, this research has many drawbacks as well,
including problems with data dependability and sample size. It doesn't specify the process. Future studies may examine the impact
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of using Al and big data analytics in marketing in more detail, focusing on a particular sector to provide a clearer and more
substantiated conclusion. This research has significant applications for businesses looking to improve their marketing tactics.
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