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Preface

The rapid evolution of artificial intelligence (AI) technology has benefitted busi-
nesses across industry verticals. Especially when complemented with data science,
the use of Al can open new avenues of opportunities for firms and organisations.
While the benefits of using Al in the age of data science are very much apparent,
one should not neglect the challenges that come associated with Al use in the
data science field. It is against this specific background, that Navigating Data Sci-
ence in the Age of AI: Exploring Possibilities of Generative Intelligence assumes
significance.

Navigating Data Science in the Age of AI: Exploring Possibilities of Genera-
tive Intelligence takes a comprehensive view of the application of Al in the data
science domain and how the technology is bringing a transformative change in
businesses across industries. The generative aspect of Al has also been consid-
ered rigorously by authors with specific implications for the e-commerce, educa-
tion, and financial technology sectors. The combined use of Al and data science
in the insurance industry has also been covered by the book with authors spe-
cifically detailing the changes that both AI and machine learning (ML) are
bringing to the insurance landscape. The evolving role of data scientists and
how the integration of Al will be changing business practices across functional
departments and operations have also been discussed in detail by the book in
various chapters.

The transformation of the Banking and Financial Technology Sector by har-
nessing the combined potential of data science and Al also finds a place in this
book. The authors have also discussed in detail the future possibilities related to
the use of AI with specific applications of the technology in corporate govern-
ance. The media and communication industry has also been touched on by the
authors with a specific focus on the role of Al in revolutionising the electronic
media industry. The challenges related to the psychological well-being of the
employees with increasing use of technology and enhanced screen time are also
part of the discussion captured by the book. The challenges related to navigating
the technology landscape with specific references to the ethical implications of
Al have been covered by contributors. In addition, the impact of the technology
adoption to drive the next phase of growth in marketing and promotional activi-
ties is also covered in the book.

The striking uniqueness is the holistic approach with authors contributing
over a range of topics related to Al and data science. Academics, businesses and
stakeholders will benefit immensely from the wider coverage and could also help
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policymakers to draft regulations related to the use of these technologies. We
sincerely hope that this book will contribute by creating a win—win situation for
all stakeholders involved in the industry.

Editors

Dr Babita Singla

Dr Kumar Shalender
Dr Nripendra Singh



Chapter 1

Integrating AI with Data Science:
Realising Full Potential of
Data-driven Decision Making

Kumar Shalender”, Babita Singla®, Nripendra Singh”
and Rubani Singla“

“Chitkara Business School, Chitkara University, Punjab, India

Z’Pennsylvania Western University, USA

‘CEC (Computer Science and Engineering Department ), Chandigarh Group of
Colleges, Jhanjeri, Punjab, India

Abstract

Harnessing the combined potential of artificial intelligence (AI) and data
science is opening new opportunities and growth avenues for stakehold-
ers across the industrial domains. By using real-world cases, this chapter
emphasises combining Al with data science can offer decisive benefits to
all stakeholders involved in the industry. The learning from these indus-
try cases then helps in the development of the conceptual framework for
integrating both these technologies into functional procedures and opera-
tional mechanisms. The findings of the research indicate that integrating
AT with data science can help in the creation of mutually beneficial rela-
tionships for all the stakeholders in the world across industrial ecosystems.
The uniqueness of the chapter lies in its wider coverage of the industrial
domains with specific implications for academia, industry, and policymak-
ers among others.

Keywords: Artificial intelligence; customers; data science; machine
learning; policymakers; stakeholders
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1. Introduction

The evolution of data science as a discipline in the body of knowledge couldn’t
be overemphasised. Over the years, data science has grown to become the most
sought-after discipline that can help other departments in the organisation to
perform profitably. The insights offered by data science are crucial for market-
ing, finance, operations, and HR to perform their duties satisfactorily (Aggarwal
et al., 2023). Another important trend that is catching the attention of experts
is the role of AI in enhancing the effectiveness of data science. The algorithms
used by Al are evolving by the day and coupled with machine learning (ML) and
natural language processing (NLP) programs helping data science to offer even
more insightful information on consumer trends, market evolution, and sales and
marketing among others (Akash, 2024). The most crucial thing that we are wit-
nessing across the industry verticals is the complementary role that Al is play-
ing with respect to data science (Verma & Shalender, 2024). The professionals in
both fields are coming together and pooling their capabilities and resources to
offer the best of the analytical insights to other departments. However, the full
potential of AI in enhancing the capability of data science can be realised only
when organisations understand the strategy, structure, and capabilities required
for the full utilisation of data science and Al resources. The combination of data
science and Al is also crucial in enhancing the overall profitability and growth of
companies. While Al is good at generating new scenarios and events, the role of
data science is to extract the data in a manner that turns out to be profitable for
businesses in the long run (Shalender & Sharma, 2024). It is, therefore, essential
for organisations who want to run their business in a profitable manner to adopt
the combination of AI and data science as these two things will play a decisive
role in taking their companies to new heights of sustainable success (Bhattacher-
jee et al., 2024). There can be numerous ways in which value can be unlocked and
generated for customers, and by using Al and data science these new ways can
be discovered swiftly and rapidly. By integrating Al with data science, organisa-
tions can capitalise on emerging opportunities and leverage the data to achieve
greater business success. It is important to understand that along with the vari-
ous industry verticals, the combined use of data science with Al is also helping
the entrepreneurial segment. From boosting the business prospects of individual
owners and budding entrepreneurs, these technologies are integrated in a perfect
manner to be used in corporate ventures. The growing trend of venture incuba-
tion in the corporate sector is also propping the use of Al and data science. The
healthcare sector is another wonderful example where both these technologies
can come together to offer holistic benefits to all the stakeholders in the society.
Internet of Things (IoT) technologies are also playing a crucial role specifically by
helping in the collection and transmission of the data across the networks these
are helping the professionals in different industry verticals to specifically focus on
enhancing the operational efficiency and functional procedures. The use of Al
and data science is also laying the ground for the preparation and analysis of the
data while bringing superior benefits to the table. Another important area where
the integration of AI and data science can do wonders is the decision-making
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capabilities. These new-age innovations can also be beneficial in predictive model-
ling, forecasting different business scenarios, and making decisions aligned with
both the strategic and tactical needs of the organisation.

2. Al and Data Science: Use Cases and Adoption Potential
Evolution of Generative Al

2.1. Banking and Finance

The banking and finance segment is one of the early adopters of data science.
Given the huge amount of data available with the banking institutions, data sci-
ence proved to be a force multiplier for the industry. Data science has helped the
industry to grow by providing crucial insights into customer adoption, market
trends, financing models, and regulatory compliances among others. Thanks to
the crucial information generated by data science, the banking industry has been
able to successfully withstand the changes and tests of the time. The integration of
Al is now further enhancing the effectiveness of the application of data science in
the banking category (Hamberg, 2024). The new-age algorithms, ML techniques,
and NLPs are redefining the efficiency of customer satisfaction, new client acqui-
sition, transaction rates, and technology gaps. The integration of Al with data
science is also helping by enhancing the systemic efficiency of the banking indus-
try while making operations more efficient. Especially the help of Al in making
new financial models, reducing customer turnover intention, and achieving oper-
ational efficiency while making transnational payments is getting the attention of
stakeholders across the board (Shalender & Yadav, 2024). Tools and technologies
based on Al are also proving instrumental in detecting fraud and making things
streamlined for banks and financial institutions. It’s expected that in the coming
years, the integration of Al and data science will open new avenues of opportuni-
ties for the banking industry (Srivastava, 2024). The primary benefits of the use
of the technology in the banking and finance sector not only relate to speed and
convenience but also help in maintaining the digital records by the banks and
financial institutions. This is specifically useful in the case of digital records as one
doesn’t require large spaces to store the data and often finds difficulty in handling
the large volume of the data that is associated with financial transactions. Al and
data science are also very useful in carrying out overseas transactions, and in col-
laboration with blockchain technology, these new-age innovations can bring a lot
of value to the table. Services such as mobile banking, open banking, and archi-
tecture supporting the microservices are the game changers for the sector. Bank-
ing and finance will also benefit from the technology sector by reducing the cost
associated with their transactions and the movement of employees. By reducing
the need to move the employee from one centre to another, not only the transac-
tion cost related to their transfer can be reduced but also they can be given their
home branch to further enhance efficiency. Technology is playing an instrumental
role in decreasing the overall cost associated with transactions, which ultimately
results in boosting the profitability of the banks and financial institutions. It is
therefore in this particular regard, the use of data science in collaboration with Al



4  Kumar Shalender et al.

can reveal important insights related to transactions, employee costs, and associ-
ated expenses that can be reduced, which ultimately leads to significant progress
in the overall profitability of the organisation. Banks and financial institutions
across the globe are now using these technologies to defend their profit margins
and expand the customer experience. It is also worth noting that the information
related to customer insights in terms of predictive modelling, forecasting trends,
and scenario analyses can be accomplished very effectively with the help of tech-
nology integration in the banking sector.

2.2. Manufacturing and Production

The emergence of Al has game-changing potential for the production and manu-
facturing industry. Especially in association with data science, Al can play a crucial
role in innocent the overall efficiency of the production process. From rolling to
cutting and assembly, Al algorithms are proving helpful in elevating the efficiency
of the manufacturing processes while improving the overall productivity of the
operations. The automation system used in manufacturing and assembly in addi-
tion to the robotic arms helps the companies to deliver superior performance and
achieve high cost efficiency (Shalender et al., 2023). Similarly, the advancement in
algorithms and ML has resulted in superior computer numerical control (CNC)
machines that are further helping the production and manufacturing industries
(Stojchevska, 2024). The integration of AI with data science has multiple applica-
tions apart from its role in cutting, manufacturing, and assembly operations. Al is
very useful in predictive maintenance and ensuring the quality control of manu-
facturing especially when the products being manufactured are very precise. The
manufacturing of the microprocessors happens in a controlled environment with
strict quality checks, and the combination of Al and data science has the ability
to offer the best results in the process. The optimisation of the assembly line along
with helping the teams to develop new products and manufacturing methods and
processes in a fast and raping manner is some other significant areas where the
combined application of Al and data science can catapult the performance and
Return on Investment (ROI) in a significant manner. Almost all leading manu-
facturers in the automobile, consumer goods, and electronics are increasing their
reliance on Al and data science as they can harness the positive aspects of both
these technologies for greater return on their investment (Shalender et al., 2024).
From Tata Motors to Maruti Suzuki and Hyundai, companies in the automo-
bile domain are extensively retooling their manufacturing and assembly lines to
reap greater benefits. Similarly, FMCG giants such as HUL, ITC, P&G, Dabur,
etc., are also integrating the applications of data science with Al for achieving
enhanced productivity for the cause (Howell, 2024). Monitoring the efficiency of
the production plants and the operating facilities is also one of the crucial areas
where the use of data science and Al can bring a lot of benefits to the stakehold-
ers. As both these aspects are directly related to the performance and efficiency
of the production, even a small improvement in these areas can lead to higher
efficiency benefits and better profitability among the target consumers. The over-
all cost structure of the product and services can be brought down with the help
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of these technologies, and by aiding the operation and efficiency and functional
effectiveness, these technologies can play an important role in both strategic and
tactical decisions related to the industry. The combined use of 10T, data science,
and Al can also play a critical role in transforming the efficiency of the supply
chain and logistic divisions. As the supply chain is directly related to bringing the
products closer to the end consumers, the enhancements in these areas will help
to completely transform the operational efficiency and achieve good results in
return. The use of CNC machines as well as robotic arms is becoming very popu-
lar in the manufacturing and production sector. All these advanced technolo-
gies have data at their core, and integrating the advanced Al technology in this
package will lead to an overall elevation in the both efficiency and effectiveness
of the production processes. Especially the relevance of both these technologies
is becoming crucial in terms of the shift that we are witnessing across the globe.
The geo-political scenario is changing very fast, and in the context of countries
relocating their supply chains from one part of the world to another, the role
that has to be played by the data science and Al will going to be very crucial.
The manufacturing and production sector is already standing at the cusp of the
revolution, and embracing that technology in a full-fledged manner will definitely
help the sector to gain better efficiency across the value chain.

2.3. Sustainable Mobility

An emerging area where the combination of Al and data size is doing wonders
is sustainable mobility. The need to have a sustainable mode of transportation
couldn’t be overemphasised in today’s environment (Chong et al., 2022). Especially
when it comes to the harmful impacts of climate change and how it is leading to
catastrophe in different parts of the world, the cities need to develop a sustainable
mode of transportation to ensure long-term survival. From encouraging the use
of electric vehicles (EVs) to integrating advanced technology and autonomous
cars, Al is coming together with data science to help the world realise the dream
of sustainable mobility (Kulshrestha et al., 2022). The evolution in the IoT, sen-
sor technology, and affordable Internet is also playing a crucial role in ensuring
sustainable mobility for one and all. The area is very critical for ensuring the long-
term survival of our planet as the transportation sector is primarily responsible
for the major portion of the emissions around the world. The problem is very
intense in the case of India as pollution from vehicles is contributing majorly to
the overall emission levels of the country (Shalender & Shankar, 2023). By inte-
grating the use of Al with data science, experts are working very hard to create a
sustainable mobility ecosystem that will help in the overall transformation of the
transport system in our cities (Sharma et al., 2020, 2022). The information can be
optimised with the help of data science, and accordingly, it can be shared within
the network of connected vehicles for achieving optimised consumption of fuel,
monitoring of the driving system, and analysing the traffic patterns to reduce the
congestion and jams (Dandotiya et al., 2024). All these things will come together
in order to make our cities more sustainable in the transportation system and this
process will also reduce heavy dependency on the crude which we import almost
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85% of our total requirements. The usage of technology in the mobility sector is
also very important in order to reverse the harmful impacts of climate change.
Given the fact that there is a pressing need to do something to enhance the sus-
tainability of our environment, the combined use of technology can be consid-
ered as a panacea in solution for all our problems related to the degradation of
the environment and ecosystem. While Al and data science have to play a crucial
role here, we need to get equally concerned about involving other technological
innovations for enhancing the overall efficiency of the sustainable mobility. Only
relying on both these technologies won’t be enough, and in the context of the
global scale problem, one has to remain cognisant of the new technological inno-
vations and the real-world solutions that can be invented from these technologies.
A smart traffic monitoring system is one such key that can help in lowering the
consumption of fuel by transferring real-time traffic data and information to
the drivers. This can result in considerable savings of money and help in reduc-
ing the use of fuel and ultimately emissions. Therefore, it is very important to
have the right combination of the technology in order to support the concept
of sustainable mobility as these things can play a pivotal role in enhancing the
sustainability of the environment by reversing the harmful impacts of climate
change. Discussions related to the use of technology in the mobility sector are
also being carried out at the highest level, with the UN climate agency in collab-
oration with the developed and developing economies are seriously considering
the use of the various technology advancements for achieving superior benefits
on the climate front. Another very important aspect of collaborating technol-
ogy is the sustainable mobility segmental use of autonomous vehicles. Especially
when it comes to developed economies, the integration of engineering, electron-
ics, data science, and Al is leading to a complete overhaul in the entire prospects
of mobility. The development is good for sustainability, as new-age technologies
will likely help in reducing emission levels and offering sustained progress to the
automobile sector. The level of progress we are witnessing in the domain of EVs,
hybrid vehicles, and even in terms of ensuring the mixing of alternative fuels
in conventional petrol and diesel to achieve reduced levels of emissions is also
because of the increasing use of the technology integration.

2.4. Healthcare Sector

The overall effectiveness of data science in augmenting the healthcare sector has
taken in new joint leave with the integration of Al technology (Nair, 2024). Al
is already playing a crucial role in the healthcare care industry and by comple-
menting the capability of data science, these two technologies can offer mutual
benefits to all the stakeholders involved in the sector. The combination of these
two technologies is helping practitioners diagnose diseases while helping in the
overall image scanning and drug discovery to offer better healthcare facilities to
patients (Shalender & Sharma, 2023). Sharing of the data across the stakehold-
ers in the ecosystem is also simply the process for the pharmacy shops and drug
manufacturers as they can benefit from the insights offered by the data to operate
at higher efficiency (Kennedy, 2024). The analysis of medical images, offering
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remote consultations, and even offering training on the technology platform are
some of the methods the healthcare sector is utilising the combination of data
science and Al. The issues related to ethics and morality continue to remain the
contentious points behind the technology use, and to protect the sensitive data
of the patients, policymakers need to play a proactive role in the overall scheme
of things. By laying down strict guidelines related to the use of data and hearing
without hampering the prospects of these technologies in a constructive man-
ner, regulators and administrators can promote the use of Al and data science
in the industry. Across the globe, the healthcare sector is benefiting from the use
of advanced technologies, and by incorporating the use of Al and data science,
the issues related to the even most difficult problems such as attic healthcare con-
ditions can be solved satisfactorily (Khan, 2024). The process of robotic auto-
mation and treatment applications is also very much prevalent in the healthcare
sector and will be the next frontier of the search in the coming years (Ghosh,
2024). Such is the large possibilities and wide scope that we have related to the use
of data science and Al in the healthcare sector that the majority of the services
related to patient care, diagnosis, and even analysis of the situation can be done
reliably with the help of technologies. Even the associated stakeholders within
the ecosystem can derive immense benefits from the inclusion of the technology
and come together to create mutually beneficial relationships for all. This is very
important in order to enhance the sustainability of the healthcare sector itself,
as even one participating stakeholder losing money or profitability will adversely
impact the overall scenario in the industry. The real benefit of technology inte-
gration lies in the fact that it takes into consideration all the interests of related
stakeholders and then tries to create a situation in which each party is getting its
due in terms of furthering the interest of the industry. The policymakers will also
benefit from the enhanced incorporation of the technology as it will help them
in gathering the data, analysing the data, and extracting the useful information
that can be further utilised in order to come up with the drafting the resolutions
and policies that will bring all-encompassing benefits for one and all. Therefore,
it is specifically in this context the use of the integration of technology especially
data science and Al can prove a milestone for the healthcare sector that needs to
be approached with utmost care and attention so that the industry can benefit
from it without infringing any regulations and laws related to the ethical and
moral provisions. It is essential for all the stakeholders to put considerable effort
in using data science and Al policies as these technological integrations can have
a long-term impact on preserving the information related to the sensitive data
of the stakeholders. This is quite cruiser in the healthcare industry as the data
related to patients’ sensitive information need to be shared very judiciously. Any
kind of discrepancy or distracted approach in order to employ technology inte-
gration in the healthcare sector will definitely lead to dire consequences for the
industry. Another important thing that needs to be kept in mind is that different
nations have different regulations and laws related to data and information shar-
ing. Therefore, the implications related to the use of Al in terms of collecting the
data, analysing the data, and then sharing it with the relevant stakeholders need
to be studied in a careful manner. Any discrepancy in the overall process can
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lead to consequential results for the entire industry. Healthcare sectors need to
be made aware of both the merits and demerits of using the technology, and by
sensitising them about the ethical use of Al and data science, productive results
can be derived for the entire healthcare sector. If used in a proper manner and
sharing of the information is done with all the sensitivity in mind, there is no
doubt that data science and Al can result in significantly superior performance
for stakeholders across the globe.

3. Integrating Al with Data Science: Adopting Holistic
Framework

It is essential to understand that for the successful integration of Al with data
science, the need to involve every stakeholder is important. Taking the help of
academician researchers and scholars to involve industry stakeholders and poli-
cymakers will help in creating a situation for all the industries where the need to
integrate Al with data science is keenly felt today (refer Fig. 1.1).

The scholars need to do comprehensive research on finding different ways to
integrate these two technologies. This will not only add to the body of knowl-
edge but also help in the development of the theoretical framework and con-
ceptual models in this regard. There are already many international conferences
and symposiums going on in this particular direction and by integrating this
knowledge into the corporation impressive results can be honest by the industry.
Industry stakeholders, on the other hand, have a crucial responsibility to utilise

Academia

Society Industry

Policymakers

Fig. 1.1. Conceptual Framework. Source: Authors’ conceptualisation.
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