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Foreword

I am excited and delighted to present “Data Alchemy in the Insurance Industry:
The Transformative Power of Big Data Analytics.” The insurance sector is poised
for a significant upheaval in a time of unparalleled data proliferation and
quickening advancements in technology. The capacity to leverage extensive data
analyses’ revolutionary potential has become an essential objective for insurers as
they contend with changing client needs, competitive challenges, and regulatory
demands.

A broad group of professionals and thought leaders wrote this groundbreaking
book, which provides a thorough road map for negotiating the tricky nexus
between data science and insurance. Each chapter offers priceless insights and
doable techniques for realizing the complete potential of data analytics within the
insurance ecosystem, from analyzing cutting-edge applications and developing
patterns to comprehending the fundamentals of data alchemy.

Using cases, efficient methods, and valuable examples from the real world,
“Data Alchemy in the Insurance Industry” gives readers the skills and informa-
tion they require to thrive in a world that is becoming more and more data-driven.
Whether the reader is a veteran looking to keep on top of things or a novice keen
to learn how things work, this book provides a plethora of information and
motivation for fostering creativity, improving judgment, and providing customers
with real value.

I congratulate the writers for their commitment, knowledge, and enthusiasm in
expanding the subject of data analytics in insurance as we start this amazing
adventure together. This book will be a source of wisdom and motivation for
policymakers, practitioners, researchers, and insurers as we use data alchemy’s
revolutionary potential to create a more robust, customer-focused, and profitable
future for the insurance sector.

Dr Sanjeet Kumar
Professor

Chaudhary Devi Lal University, India
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Preface

Welcome to “Data Alchemy in the Insurance Industry: The transformative power
of Big Data Analytics.” The insurance sector continues to evolve, and big data
analytics has the potential to be highly revolutionary in this dynamic field where
risk assessment, client interaction, and operation effectiveness are crucial. This
book “Data Alchemy in the Insurance Industry: The transformative power of Big
Data Analytics” explores the complex relationship between insurance and data
science, revealing the alchemist techniques that transform unstructured data into
valuable information and competitive advantages.

The insurance industry is facing never-before-seen data volumes, making uti-
lizing this capability imperative rather than just advantageous. This book pro-
vides direction for industry experts, researchers, and others by using data
analytics to shed light on how data may transform all aspects of insurance
processes.

Each chapter examines the alchemy dynamics in action, including real-life
instances, standards of excellence, and novel developments. Whether you’re a
seasoned finance professional, a data scientist, or an executive seeking to unlock
new avenues for business optimization, this book provides an extensive outline for
utilizing big data analytics to spur innovation, improve decision-making, and
mold insurance prospects.

Moreover, by utilizing the knowledge of leading professionals, scholars, and
scientists at the pinnacle of innovation based on data in insurance, this book
builds a bridge between theorizing and doing. Readers obtain useful advice and
state-of-the-art research synthesized into tactics for implementing data analytics
solutions in their enterprises.

Eventually, “Data Alchemy in the Insurance Industry” is far greater than
simply a book; it’s a platform for creativity, an appeal to embrace statistics, and a
guide for realizing the power of data analyses’ fullest potential. Let’s use the
revolutionary potential of data alchemy to reimagine what is feasible in the
insurance sector as we collectively set out on this adventure.
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Introduction of the Book

Sanjay Taneja, Department of Management Studies, Graphic Era Deemed to be
University, Dehradun, India

Reepu, Department of Management, Chandigarh University, Punjab, India

In an unprecedented digital revolution, the insurance industry has become a hub
for innovative projects and prospects. Deriving relevant conclusions from the
profusion of data – which is increasing in volume, pace, and diversity at an
unfathomable rate – has become a critical strategic requirement for insurers
worldwide. The blend of big data and analytics has surfaced as a transformative
force in an ever-evolving terrain, enabling insurers to rethink conventional
methods, streamline operations, and provide unmatched consumer value.

This book provides an extensive handbook for negotiating the complexities of
innovation powered by data in the insurance industry against this background.
This book reveals the alchemical methods that transform unprocessed data into
tactical gold, empowering insurers to discover novel sources of worth, reduce risk,
and promote economically viable expansion. It does this by synthesizing theo-
retical frameworks, case studies from the real world, and practical discernment.

This introduction lays the groundwork by examining the underlying theories of
data alchemy and how it has revolutionized the insurance sector. We analyze the
primary forces and patterns influencing the use of data analytics in various fields,
including underwriting and more, drawing on the knowledge of notable experts
and business pioneers.

In addition, this introduction presents readers with an overview of the book’s
organization and highlights the significant chapters and learning goals they might
anticipate. Each chapter provides information and practical solutions for maxi-
mizing the transformative potential of big data analytics in the insurance industry,
from comprehending the fundamental ideas of data science to navigating
real-world obstacles and ethical dilemmas.

We warmly encourage readers to accompany us on this voyage of inquiry and
revelation as we unravel the mysteries of data alchemy. We welcome a future in
which data-driven innovation catapults the insurance sector to unprecedented
resilience and success. By working together, being curious, and having an
unwavering dedication to quality, we can fully utilize big data analytics to create a
more promising future for insurers and insureds.
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Chapter 1

Data Alchemy in Insurance: A Catalyst for
Improving Financial Inclusion Levels and
Insurance Penetration
Muskan Singha, Rajat Sharmaa and Mukul Bhatnagarb

aGraphic Era Deemed to be University, India
bChandigarh University, India

Abstract

Introduction:Data play a very significant role in solving the problem faced at
micro and macro levels. Financial inclusion and insurance penetration have
been a major problem of developing economies. These two economic indi-
cators can be strengthened with the emergence of data alchemy.
Purpose: The present research study is conducted with the objective of
measuring the impact of technological infrastructure, data alchemist tech-
niques, and regulatory environment on insurance penetration and financial
inclusion.
Methodology: To meet the research objectives, data were collected through a
random sampling technique from the insurance agents in Mumbai, which
can be considered the heart of insurance in India. On the data collected, the
partial least squares (PLS) algorithm was applied using smart PLS software.
PLS is a statistical method used for predictive modeling and analysis of
complex data with multiple variables.
Findings: The final results revealed a significant relationship between data
alchemy techniques and financial inclusion. Also, a significant impact on the
financial inclusion level of the regulatory environment is also recorded.
However, in a developing country like India, currently data alchemy tech-
niques are not significantly impacting insurance penetration.

Keywords: Insurance; digitalisation; economic indicators; financial inclusion;
tech infrastructure

Data Alchemy in the Insurance Industry, 1–12
Copyright © 2025 Muskan Singh, Rajat Sharma and Mukul Bhatnagar
Published under exclusive licence by Emerald Publishing Limited
doi:10.1108/978-1-83608-582-920241001

https://doi.org/10.1108/978-1-83608-582-920241001


1. Introduction
By giving people and companies financial risk and safety reduction tools, the
insurance sector significantly contributes to improving financial inclusion
(Rafiuddin et al., 2023). Significant levels of insurance penetration and financial
inclusion are still difficult to attain, particularly in emerging nations. Data
alchemy in the insurance industry is the area where the future lies, thus bringing
about some good in matters related to risk coverage (Kukreja, 2020). Data
alchemy can be viewed as the creative synthesis of artificial intelligence (AI),
machine learning, and big data analytics to the insurance industry to seek the
pearls of insight in the sea of disparity data. Insurers may better know customers’
flavor, tailor itineraries to different risk levels or population groups, and make it
possible and reasonable to buy their services through data alchemy models
(Patwardhan, 2018).

Knowledge alchemy in insurance represents a new generation of insurance in
which insurers have shifted their data usage focus from apart to justifying their
performance. In the past, insurance firms have always priced the policies and
calculated risks with the help of actuarial formulas and statistics based on his-
torical information. However, insurers operate now in an environment full of
unstructured and structured data received from different data sources like social
media, wearables, etc. as a result of the growth big data and training in advanced
data analysis techniques as well(Sun, 2018). This kind of processing of the data
with complex algorithms and models is called “data alchemy” and aims at
uncovering hidden information in the patterns, trends, and insights that could be
useful for decision-making. The insurance companies may exceed customer
expectations, observe claims processing promptly, detect fraud more collectively,
and design tailored products through data alchemy (Rawat et al., 2023).

The focus of this research study will be on the impact of data on insurance
penetration and financial inclusion rates, with the industry under the insurance
heading notably highlighted. The research study will address how insurers are
adopting data alchemy techniques, the legal framework that governs the utiliza-
tion of data in the insurance industry, and the technological systems which are
needed to support insurance practices based on data mining (Sapovadia, 2018).
Furthermore, in terms of the data alchemy technique, it will show how the quality
of insurance products will perhaps be enhanced by way of reduced cost and better
usability for broader users. This analysis is critical in that it could probably
uncover ways through which information technology is efficient in promoting
results that are advantageous for clients and businesses by enhancing access to
financial services and insurance policies.

2. Literature Review
Local insurance firm, an insurance provider ensconced in the countryside of small
hamlet sandwiched between undulating hills, is facing the following problem.
Many people appeared to be uninsured even with the help of diverse insurance
options and a poor knowledge about insurance being the prime cause for this
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entity (Rafiuddin et al., 2023). Insurance companies have indeed been determined
to find a remedy, and historical data alchemy is the innovative strategy that it has
come up with to stabilize the insurance sector using big data analytics as its
backbone (Saygili & Ercan, 2020).

There has always been what is known as data magic, but it has not been in a
brand-new form. However, Kukreja who is a scholar in this field have been, even
before data analytics, discussing the pervasive power it has to completely redefine
the industry of insurance (Kukreja, 2020). Insurers may provide specialized
insurance products, given that they can develop them to match particular needs
and make these products more affordable and relevant for the customers by
utilizing large data volumes. The aforesaid data alchemy is beyond technology.
Furthermore, it includes the purchase of suitable tech infrastructure as well as
crossing through a myriad of enacted regulatory regimes because there are a
myriad of enacted regulations (Tokutsu, 2020).

They even go through difficulties while the process of data transmutation has
started. Security of the data and of the privacy also were blurred, besides
authorities’ doubts about the right regulation. In fact, insurance companies confer
to legal advisors to determine what guidelines should be followed by the orga-
nization as well as they hire experienced information security experts to ensure
that a modern data protection policy is implemented throughout the company
(Dosso & Aysan, 2022).

As the results transformed the society, so did the head of the family, and every
other member of the family in a revolutionary way. By means of the data
alchemy, insurance companies were able to deliver targeted insurance covers that
met the specific anticipation of their clients. One of the most important metrics,
both in terms of cost and resolving claims, dropped mostly. In effect, a bigger
number of people in the town join health insurance schemes, which raises the
area’s financial and insurance coverage as well as insurance prevalence (Alam
et al., 2019).

To sum up, insurance companies’ narrative management attention centers on
the fact how data alchemy helps reach for enhanced financial inclusion and
insurance coverage. Insurers may get advantage and better environment for their
clients to work in this area by adopting data analytics and overcoming regulatory
barriers; in the end, the industry will be more stable and also guarantee a safe
future for everyone.

3. Research Methodology
For meeting the research objectives, conceptual model was framed based on the
available review of literature. On identifying the significant variables, a ques-
tionnaire was framed on Likert scale and was made filled out by experts of 50
people. Once the questionnaire was validated by the experts, it was circulated to a
larger sample set of 1,000 respondents containing insurance agents of Mumbai
city. The reason behind choosing the city of Mumbai is because of its financial
importance in the developing country like India. The head office that regulates all
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the insurance companies, i.e. IRDAI is located in Mumbai, and most of all head
offices of insurance companies are located in this city. Out of 1,000 respondents,
190 people filled the questionnaire from which 29 were rejected because of
incomplete information and seven were rejected because of repetition. The final
sample size consisted of 154 respondents which can be considered appropriate as
per the results of G*power software.

4. Data Analysis
The present section contains the results of the application of smart PLS software
on the responses collected from the insurance agents.

5. Results
Fig. 1.1 contains the results of running the PLS algorithm on the frame con-
ceptual model. In circles, there are variables, and in rectangles, there are items.
Fig. 1.2 contains the results of bootstrapping the conceptual model.

Table 1.1 contains the results of measuring construct reliability and validity of
the variables used in research is the first initiation toward drawing a conclusion
through data analysis. The first indicator in the table is Cronbach alpha which
have the cut-off rate of 0.75. Since all values of the given variables are greater
than 0.75, the results can be considered reliable. Also, the last column contains
average variance extracted, which has the cut-off rate of 0.5. Since all the values
of the average variance extracted is greater than 0.5, data can be considered valid.

Table 1.2 contains the results of the heterotrait–monotrait (HTMT) ratio,
which measures the discriminant validity between the constructs. Discriminant
validity states that all constructs used in the research are different from each
other. The cut-off rate for the same is 0.85, and since all values are less than 0.85,
discriminant validity can be confirmed. Similarly, discriminant validity can be
confirmed through the Fornell and Larcker criterion given in Table 1.3. However,
the existence of discriminant validity is necessary between the items as well. The
existence of discriminant validity in items of different variables is measured in
Table 1.4 of cross-loadings. The results validate the difference among items.

Finally, Table 1.5 contains the results of hypothesis testing which contains the
results regarding the significance of the relationship between the variables.
Considering the first relationship which is measuring the impact of data alchemy
techniques on financial inclusion levels, it can be observed that there is a statis-
tically significant relationship between them as the p-value is 0.014. Also, there is
a statistically significant influence of the regulatory environment on financial
inclusion levels as their p-value is 0. All other relationships shown in the are found
to be statistically insignificant as the p-value .0.05.
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Fig. 1.1. PLS-Algorithm. Source: Author Compilations.
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Fig. 1.2. Boot Strapping of Conceptual Model. Source: Author Compilations.
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6. Implications
Data alchemy in insurance is a real managerial challenge because it gives chances
for the betterment of financial inclusion levels and insurance penetration that

Table 1.1. Construct Reliability and Validity.

Cronbach’s
Alpha

Composite
Reliability
(rho_a)

Composite
Reliability
(rho_c)

Average Variance
Extracted (AVE)

Data alchemy
techniques

0.859 0.888 0.904 0.701

Financial
inclusion
levels

0.825 0.87 0.879 0.646

Insurance
penetration

0.834 0.641 0.858 0.671

Regulatory
environment

0.868 0.914 0.909 0.715

Technological
infrastructure

0.866 0.989 0.91 0.772

Source: Author Calculations.

Table 1.2. HTMT Inference.

Data
Alchemy
Techniques

Financial
Inclusion
Levels

Insurance
Penetration

Regulatory
Environment

Technological
Infrastructure

Data alchemy
techniques
Financial
inclusion
levels

0.513

Insurance
penetration

0.122 0.403

Regulatory
environment

0.68 0.577 0.096

Technological
infrastructure

0.666 0.332 0.105 0.765

Source: Author Calculations.
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Table 1.3. Fornell and Larcker Criterion.

Data
Alchemy
Techniques

Financial
Inclusion
Levels

Insurance
Penetration

Regulatory
Environment

Technological
Infrastructure

Data alchemy
techniques

0.837

Financial
inclusion
levels

0.499 0.804

Insurance
penetration

20.075 0.294 0.819

Regulatory
environment

0.586 0.534 0.088 0.846

Technological
infrastructure

0.566 0.35 0.053 0.654 0.879

Source: Author Calculations.

Table 1.4. Cross Loadings.

Data
Alchemy
Techniques

Financial
Inclusion
Levels

Insurance
Penetration

Regulatory
Environment

Technological
Infrastructure

DAT1 0.793 0.302 20.125 0.54 0.68
DAT2 0.837 0.359 20.18 0.392 0.373
DAT3 0.84 0.421 20.009 0.449 0.457
DAT4 0.877 0.535 0.015 0.574 0.445
FIL1 0.577 0.856 0.203 0.503 0.334
FIL2 0.213 0.783 0.316 0.342 0.16
FIL3 0.436 0.816 0.178 0.478 0.377
FIL4 0.233 0.755 0.325 0.332 0.177
IP1 0.106 0.275 0.675 0.065 0.129
IP2 20.025 0.296 0.828 0.091 0.026
IP3 20.08 0.247 0.935 0.071 0.071
RE1 0.604 0.509 0.064 0.877 0.624
RE2 0.407 0.411 0.035 0.89 0.538
RE3 0.489 0.272 0.003 0.706 0.633
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