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Abstract 

Recent years have witnessed the emergence of novel ideas and concepts of big data to face the remarkable rise of amounts of data 

in many business sectors. Meanwhile, the remarkable growth of internet use and social networks have even added not only huge 

amounts of data to different business sectors but have also added challenges to conventional data processing systems. To deal 

with the large amount of data, traditional processing techniques have proved to be inefficient and insufficient to provide accurate 

and meaningful information required for evidence-based decision making. The insurance industry has also heavily relied on 

processed data for accurate risk assessment, underwriting and pricing. However, the sector today is also dealing with huge 

amounts of accumulated data, both structured and unstructured, which has made traditional data processing techniques unable to 

handle. Big data Analytics is an aspect of innovation which has recently gained major attention from both academics and 

practitioners. Big data analytics is the process of examining big data to uncover information such as hidden patterns, correlations, 

market trends and customer preferences. These revelations can significantly impact an organization as it provides deeper insights 

into customer behaviour, operational efficiency, and market trends. This paper aims to assess the role of Big Data adoption in the 

insurance industry through literature review. The paper presents big data and insurance industry in Kenya, characteristics of big 

data, the technologies used in big data implementation. It also looks at the beneficial role of adopting big data technology in the 

insurance sector and concludes that big data analytics stands out as an enabler to insurance organisations in making data-based 

decisions and providing customized insurance products and services according to customer needs. Finally, the paper encourages 

future research to examine the levels of big data adoption and its effect in the insurance industry. 
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1. Introduction 

In a data-fueled age, the insurance industry stands at a 

transformative crossroads. The insurance industry, for a long 

time, has been known for leveraging traditional business 

models. The industry continued its legacy business and 

products for quite some time. But with the intervention of 

modern-day technologies, the industry has witnessed expo-

nential growth of the use of technology like any other sector. 

Advanced technologies and digital platforms have allowed 

insurance companies to try new means of tracking, measuring, 

and controlling risk. Advanced technologies like artificial 

intelligence (AI), machine learning, and internet of things 

(IoT) have gained enormous popularity over the past few 
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years. Applications of AI such as chatbots, automation, ma-

chine learning, and predictive analysis have made it possible 

for computers or programs to comprehend and evaluate big 

data. 

Competition, disruptive technologies, innovations, creativ-

ity and strategic marketing have all contributed to the rapid 

change in the insurance industry's current landscape. In order 

sustain competitiveness in the current uncertain environment, 

organizations are expected to make accurate decisions re-

garding their market, operations and investment. This points 

to having evidence-based decision-making approaches. Big 

data analytics, or BDA, has been embraced by various busi-

ness sectors worldwide as an enabler for such evidence-based 

decision making. Big data or BD is defined as a collection of 

structured, unstructured and semi-structured data gathered 

from different sources and applications. 

The insurance world is looking at a tech transformation by 

adopting new technologies which are expected to enable the 

insurers to drastically improve risk assessment, personalize 

policies, streamline claims processing, and deliver more 

customer-centric services that stand out in the ever-evolving 

digital landscape by leveraging real-time data from connected 

devices, leading to a more efficient and data-driven approach 

to insurance operations. In order to have a strong data analysis 

and management structure that will guarantee better customer 

service, reduce expenses, and have more robust information 

available not only for financial reporting but also to have 

insights on business trends and products, customer expecta-

tions and investment options, an increasing number of insur-

ers are now opting to invest in modern technology. 

Big data analytics has therefore become the most powerful 

buzzword in almost all the business sectors. [1] defines big 

data analytics as techniques that are deployed to uncover 

hidden patterns and bring insight into interesting relations in 

understanding contexts by examining, processing, discover-

ing, and exhibiting the result. 

Larger new data sources are being generated from mobile 

devices and large companies such as Facebook, Apple, 

Google, Yahoo, X who are beginning to look carefully at this 

data to find useful patterns to improve user experience. It is 

undeniable that millions and millions of data sets are now 

being generated from technology devices and, as a growing 

field, many digital apps are also contributing to this phase of 

data collection. The real success of any industry can be 

measured based on how the big data is analysed, potential 

knowledge is discovered, and productive business decisions 

are made. 

Big data analytics said to be more valuable to those com-

panies, focusing on getting insight into customer behaviour, 

trends and patterns. Modern companies therefore need new 

approaches on how to analyse different big data which is 

unstructured data by incorporating new data analysis ap-

proaches such as artificial intelligence (AI), association rule 

learning, machine learning, genetic algorithm, classification 

tree analysis, social network analysis, regression analysis, and 

sentiment analysis. According to [2], the performance of big 

data in the insurance market results in cost reduction, better 

access to insurance services, and more fraud detection that 

benefits the customers and stakeholders. 

Big data is at the heart of the insurance industry through the 

uses it provides, and it is considered as the beginning of the 

“digital revolution” when humans have able to store more 

digital information in technological tools than ever before [3]. 

Big Data analytics for insurance would involve the systematic 

use of data and advanced analysis techniques to gain insights 

into customer behaviour, risk assessment, claims patterns, and 

market trends, enabling insurers to make informed decisions 

regarding product development, pricing, underwriting, fraud 

detection, and customer service, ultimately aiming to opti-

mize operations and improve profitability. Big data analytics 

is therefore expected to revolutionize the insurance industry 

not only through improved customer experience, risk as-

sessment, operations, and fraud detection but also as a critical 

tool to improve decision-making and financial performance. 

Big Data analytics is evolving rapidly, the various types of 

data being processed are huge, and ensuring that this data is 

being used efficiently is becoming increasingly more difficult. 

2. Big Data and Insurance Industry in 

Kenya 

Although various companies in different sectors in Kenya 

are still exploring big data technology, it is not yet widely 

adopted across the business landscape. Some of the compa-

nies that have adopted big data analytics are in the telecom-

munications sector where it is playing a crucial role among 

other things optimizing network performance, product de-

velopment, enhancing customer experience, identifying 

fraudulent activity, and developing targeted marketing strat-

egies [4]. These has enabled telcos to gain a competitive edge 

by analysing vast amounts of customer data to improve ser-

vice quality, customer retention, and overall operational effi-

ciency; with prominent examples like Safaricom leveraging 

data to personalize offers and optimize network coverage 

across different regions in Kenya [4, 5]. 

The insurance industry in Kenya on the other side plays a 

significant role in the growth and development of the financial 

services. Although it is identified in the Vision 2030 as critical 

in the transformation of Kenya under the economic pillar [6], 

the insurance sector in Kenya is riddled by many challenges 

among them low penetration levels, low persistency ratios and 

poor claims payment history [7]. These problems have been 

persistent for a long time, and they are mainly attributed to 

very low innovation levels across the sector. 

Despite its role in financial inclusion and sustainable eco-

nomic growth, the insurance penetration in Kenya has been on 

the decline over recent years. As of 2021, the insurance pen-

etration rate in Kenya stood at 2.33 per cent in 2022 with a 

marginal increase from 2.29 in 2021 [8] which is significantly 
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lower than the global average of around 7%. The relatively 

lower level of insurance penetration in Kenya has been at-

tributed to several factors including traditional insurance 

products, perceived low rate of returns for life policies and 

cumbersome claim settlement procedures among many fac-

tors. Other factors include lack of consumer knowledge and 

awareness, negative perceptions, cultural and religious beliefs, 

inappropriate products, and limited distribution channels [9]. 

To address these, over the years insurance companies have 

been trying on how best they can offer individualized services 

to their clients and products that combine protection against 

risk with opportunities for financial gain. 

New and innovative insurance start-ups with digital-first 

mindset are cropping up with digital space being their primary 

target. As a result, the industry has experienced financial 

reforms, technological advancements, and globalization to 

improve its efficiency, productivity, market structure, and 

performance. Legacy insurance providers are under pressure 

to invest in digital markets and acquire new expertise to keep 

up with the rapidly changing markets and population de-

mographics. Increased visibility, reduced sales costs and 

increased penetration rates are some of the benefits incentiv-

izing the rapid uptake of digitalization and technology. 

Insurance consumers today are glued up on technology and 

prefer to have their world revolve around their smart phones, 

insurers have seen opportunities that exist especially in en-

gaging their customers and prospects through social media 

and digital platforms. This has led to insurers finding them-

selves handling huge amounts of data which is in different 

formats and which the existing data mining techniques cannot 

be applied. Therefore, more advanced techniques or methods 

are required to manage, process, and generate valuable in-

formation from this massive amount of data. The formation of 

this massive amount of data through divergent sources has led 

to high volume, high velocity, and a variety of data that has 

led to the coining of the term big data. 

Given that insurance business is majorly based on the 

analysis of data to understand and effectively evaluate risk. 

Actuaries and underwriting professionals depend upon the 

analysis of data to be able to perform their core roles. With the 

advent of various web technologies, mobile devices, and 

sensor devices, the insurance sector is experiencing continu-

ous growth in data volume. The unprecedented increase in 

data through internal and external sources has resulted in a 

massive amount of data. This high volume of data brings 

challenges to the data itself such as the storage of the data for 

processing is not possible through traditional tools and thus 

more innovative methods should be developed to handle this 

data deluge. Furthermore, a smooth data analytics process 

requires a meticulous approach to developing disruptive so-

lutions that customers highly anticipate. 

Big data has therefore inspired insurance companies in 

Kenya as a new tool to help insurance companies improve 

competitiveness of their products and services through a 

systematic use of data and advanced analysis techniques to 

gain insights into customer behavior, risk assessment, claims 

patterns, and market trends, enabling insurers to make in-

formed decisions regarding product development, pricing, 

underwriting, fraud detection, and customer service, ulti-

mately targeting to optimize operations and improve profita-

bility. Big Data Analytics in the insurance industry is be-

coming a potential field for giving insights from extremely 

huge data sets, as well as improving results while simulta-

neously cutting costs [10]. 

The data-driven revolution is not merely boosting effi-

ciency but fundamentally reshaping how insurers understand 

and serve their clients, offering more personalized and re-

sponsive services than ever before. Although big data ana-

lytics in insurance industry across the globe has gradually 

become a cornerstone for driving transformation, innovation, 

and efficiency and reshaping operational performance, basic 

research is still lacking in academic publications on its adop-

tion, use and impact in the insurance industry in Kenya. 

3. Characteristics of Big Data 

Big Data has been differentiated into several characteristics 

and many researchers have been developing more character-

istics for new purposes over the past years. Although there is 

no unanimous agreement on the characteristics of big data, the 

term is coined mainly to refer to data that is characterized by 

being generated at high speed and in large volume, coming 

from a wide variety of sources that provide veracity about the 

information and provide value for decision making. 

Initially, the differentiation involved three main character-

istics that included Volume, Velocity and Variety [11]. While 

many researchers believed in three and four Vs for BD char-

acteristics, [12] reviewed the big data characteristics and 

added Value to the existing four Vs (Volume, Velocity, Va-

riety and Veracity) making it five Vs. [13] added Validity and 

Volatility to the existing characteristics making the Vs seven 

in number. The seven Vs included Volume, Velocity, Variety, 

Veracity, Value, Validity, and Volatility. It is [14] who raised 

the big data characteristics to ten by adding Variability, Vis-

ualization and Vulnerability to this list of existing character-

istics from previous studies making them ten Vs of BD. The 

10 Vs are: Volume, Velocity, Variety, Veracity, Value, Va-

lidity, Volatility, Variability, Visualization, and Vulnerability. 

Big data analytics has some striking characteristics that relate 

to insurance. 

Volume 

As digital engagement continues rising worldwide, with 

users embracing online shopping, streaming videos and other 

content, and social media, so does the amount of data humans 

generate daily. According to [15], there were 5.56 billion 

internet users worldwide, which amounted to 67.9 percent of 

the global population as of February 2025. Of this total, 5.24 

billion, or 63.9 percent of the world's population, were social 

media users. All those users are expected to drive significant 

data growth each year. If the volume of data is very large, then 
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it is considered as a „Big Data‟. Insurers deal with vast 

amounts of data, including historical claims data, policy-

holder information, and external data sources like weather 

patterns and social media trends. This means whether a par-

ticular data can be considered as Big Data or not, is dependent 

upon the volume of data. Therefore, while dealing with Big 

Data it is necessary to consider a characteristic „Volume‟. 

Variety 

Not only does the amount of data generated daily charac-

terize big data, but its variety is much larger. Nearly every 

facet of digital life generates data in some form. From social 

media posts and videos to consumer data and medical records, 

almost every aspect of life is now tracked and stored. Data 

also comes in three ways: structured, semi-structured, and 

unstructured data sets. 

Structured data: This data is basically organized data. It 

generally refers to data that has defined the length and format 

of data. structured data can be crudely defined as the data that 

resides in a fixed field within a record. Structured data is split 

into multiple tables to enhance the integrity of the data by 

creating a single record to depict an entity. The business value 

of structured data lies within how well an organization can 

utilize its existing systems and processes for analysis pur-

poses. 

Semi- Structured data: This data is basically 

semi-organized data. It is generally a form of data that does 

not conform to the formal structure of data. Log files are 

examples of this type of data. Semi-structured data is not 

bound by any rigid schema for data storage and handling. The 

data is not in the relational format and is not neatly organized 

into rows and columns like that in a spreadsheet. Since 

semi-structured data doesn‟t need a structured query language, 

it is commonly called NoSQL data. Insurers leverage data 

from various sources, including internal systems, external 

databases, and IoT devices. 

Velocity 

The speed of data generation is another distinctive charac-

teristic of big data, which is influenced by the volume and 

variety of information. Thanks to smartphones and social 

media, people are producing data at an unprecedented pace, 

especially since the emergence of big data systems. Velocity 

describes the rapid accumulation of data, characterized by a 

significant and ongoing influx. This aspect of big data indi-

cates how quickly data is created and processed to satisfy 

various demands. Insurers need to process and analyse data in 

real-time to make informed decisions and respond quickly to 

events. Big data helps automate and speed up claims pro-

cessing, leading to faster payouts and improved customer 

satisfaction. 

Veracity 

Veracity, one of the key characteristics of big data, focuses 

on the trustworthiness and reliability of the data. Veracity 

refers to the quality, accuracy, and reliability of collected data, 

ensuring the data is trustworthy and useful for analysis and 

decision-making. It addresses issues like noise, inconsisten-

cies, and errors that can undermine the value of big data. 

Accurate and reliable data is crucial for making informed 

decisions and drawing valid conclusions from big data anal-

ysis. Data validation, cleaning, and integration are some of the 

strategies that can be used in improving veracity of data. The 

accuracy and reliability of data are crucial for making sound 

decisions in the insurance industry. Insurers need to imple-

ment robust data cleaning and validation processes to ensure 

data quality. 

Value 

An important characteristic of big data in this industry is 

value, how can a business not only collect and manage big 

data, but how can the data which holds value be identified and 

how can organizations forward-engineer (as opposed to ret-

rospectively evaluate as is normally the case for insurance 

industry) commercial value from the data. The bulk of Data 

having no Value is of no good to the company, unless you turn 

it into something useful. Data in itself is of no use or im-

portance, but it needs to be converted into something valuable 

to extract information. Value therefore describes the benefits 

the data provides to an organization, including improved 

decision-making, enhanced customer experience, increased 

operational efficiency, and the potential for new revenue 

streams. Big data can help identify inefficiencies and optimize 

processes thus reducing costs across various departments in 

the organization. 

Big data analytics provide insurers with valuable insights 

that enable them to make data-driven decisions. By analysing 

vast amounts of data, insurers can assess risks more accurately 

and set premiums accordingly. It also enables insurers to offer 

personalized products and services that better meet the needs 

of individual customers by understanding customer behavior 

and preferences through big data analytics. 

Visualization 

In the era of big data, visualization is a crucial tool for ex-

tracting meaningful insights from vast datasets and making 

informed decisions. Given the volume, variety, and velocity 

of big data, traditional visualization methods often fall short, 

requiring more sophisticated approaches to make sense of 

such vast amounts of information. Visualization uses visual 

elements like charts, graphs, and maps to represent complex 

data, making it easier to understand and interpret trends, pat-

terns, and insights that might otherwise be hidden in raw data. 

Visualization is the creation of visual guides or references so 

businesses, analysts, and other users can “see” their data in a 

digestible format. Interactive visualizations can engage users 

more effectively compared to static reports. Dashboards and 

real-time visual data representations allow users to interact 

with the data, drilling down into specifics and exploring dif-

ferent scenarios, leading to deeper insights and more mean-

ingful engagement with the information. Visualizing in big 

data analytics can help in identifying patterns, correlations, 

and outliers that can help business to understand the under-

lying trends and relationships in various business aspects. By 

choosing appropriate techniques and tools, insurance compa-
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nies can enhance their ability to analyse, understand, and act 

on complex datasets in real-time. 

Variability 

Variability is often considered one of the key characteris-

tics of big data. Variability refers to the inconsistencies and 

unpredictable changes in data, including fluctuations in data 

flow, changing data formats, or shifts in how data is inter-

preted over time, which can make it challenging to maintain 

accurate and reliable models. Data scientists therefore need to 

design models that can adapt to changing conditions, ensuring 

their systems are resilient. 

4. Big Data Use in Insurance Industry 

Big data has contributed to the development of the insur-

ance industry in recent years and has become an essential part 

of the various traditional and new processes of this industry 

[3]. Today, insurers across various sectors such as travel, 

health, life, and property are leveraging Big Data to revolu-

tionize their operations. This data-driven revolution is not 

merely boosting efficiency but fundamentally reshaping how 

insurers understand and serve their clients, offering more 

personalized and responsive services than ever before. Key 

applications of data analytics in insurance: 

Risk assessment: 

At the core of insurance lies risk assessment process which 

big data analytics is revolutionizing through predictive ana-

lytics. Analysing customer data (demographics, driving rec-

ords, credit history) to accurately assess risk and determine 

appropriate premiums for insurance policies. Insurers can use 

data analytics to analyse risk, enabling them to more effi-

ciently price insurance and reduce losses. AI (artificial intel-

ligence) and ML (machine learning) algorithms sift through 

these datasets to predict claims, detect fraud, and identify 

trends [16]. Accurate risk prediction helps insurers better 

price policies and mitigate potential losses, benefiting both 

the insurer and the insured. By leveraging predictive analytics, 

insurance firms excel in risk management, balancing risk 

assessment and customer validation. For example, an insur-

ance may analyse the likelihood of damage from floods or 

other natural catastrophes and modify rates as necessary using 

data on weather patterns and past claims data. Better risk 

assessment and improved tools for policyholder engagement 

or interaction can enhance the effectiveness of risk reduction 

advice and provide new mechanisms to deliver risk mitigation 

advice and services to policyholders [17, 18]. 

Claims processing: 

Processing claims has been historically a repetitive, 

time-consuming task, that involves the thorough analysis of 

every specific case and the information provided by the in-

sured. This process often leads to human error and serious 

bottlenecks, and the likelihood of suffering fraud is relatively 

high. Traditional systems face a major disadvantage because 

they cannot handle rising claim complexity as well as in-

creased claim volume especially within health and life in-

surance [19]. Insurance companies therefore spend a lot of 

money on insurance claims processes. 

Big data analytics can be utilized to speed up and increase 

the precision of claim processing. The application of machine 

learning (ML) technology serves as an innovative solution 

which brings automated claim triage to insurance companies 

for greatly improved and expedited decision-making effec-

tiveness [20]. Insurance companies may lower fraud by ex-

amining fraud claim trends and put more control mechanisms 

to prevent them. AI is enabling insurance companies to apply 

machine learning algorithms to the legacy processes to im-

prove claims handling and enhance customer experience. 

Advanced algorithms of AI handle the initial claims routing, 

thereby increasing its accuracy and efficiency. Using AI, an 

insurance company can decrease its hiring expenses by au-

tomating time-consuming payouts and claim management. 

Therefore, the time needed to process these claims is reduced 

from days to hours or even minutes, thereby providing cus-

tomized contracts for the customers. 

Fraud Detection: 

Insurance fraud can be costly for insurance companies, as 

they may end up paying out claims that they would not have 

approved if they had accurate information. This, in turn, can 

lead to higher premiums for policyholders as insurance 

companies seek to recoup their losses. Insurance fraud is the 

act of intentionally deceiving an insurance company to re-

ceive an illegitimate benefit. There are various forms of in-

surance fraud which include claims and underwriting insur-

ance fraud. Claims insurance fraud involves deceiving an 

insurance company to receive an illegitimate benefit. In con-

trast to underwriting insurance fraud, which involves 

providing false information during the insurance application 

process, claims insurance fraud occur after a policy has been 

issued and a claim is submitted. One of the main advantages 

of big data is that it allows for the creation of detailed profiles 

of individuals and entities. By collecting and analyzing data 

from a wide range of sources, insurance companies can gain a 

comprehensive understanding of a person's behaviour and 

history, making it easier to identify fraudulent activity. Big 

data algorithms can identify unusual claim patterns, such as 

sudden increases in the frequency or type of claims filed by a 

specific individual or group [21]. By analyzing historical and 

real-time data, insurers can also identify potential fraud early 

in the claims process, allowing for timely intervention and 

investigation. [17, 18]. 

Customer segmentation and personalization: 

Grouping customers based on their characteristics to de-

liver targeted marketing campaigns and customized insurance 

products. By employing advanced analytics, businesses can 

segment customers more precisely, offering tailored market-

ing strategies that cater to specific needs and preferences [22]. 

Techniques such as data mining, machine learning, and pre-

dictive analytics provide robust frameworks for understand-

ing consumer behaviour patterns and preferences, thus driving 

personalized marketing strategies [23]. Machine learning 
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models can be used to predict the uptake of insurance and 

therefore increase insurance penetration which is very low in 

the Kenyan market. Insurance companies need to understand 

how the advancement in robotics will change the customer 

experience and enable new products. For example, chatbots 

can offer 24-hour assistance and provide a personalized ex-

perience where humans can fail. According to [24]. big data 

serves as a cornerstone for predictive customer segmentation 

by utilizing advanced analytics to identify patterns and fore-

cast consumer behaviours more precisely than traditional 

methods. By leveraging Big Data, insurers can gain deep 

insights into customer needs, allowing them to craft plans that 

are precisely tailored to those requirements. 

Product development: 

One-size-fits-all insurance policies are becoming a thing of 

the past. Big data empowers insurers to tailor policies to in-

dividual needs. By analysing customer data and behaviour, 

insurers can create personalized offerings that better match 

specific lifestyles, preferences, and risk profiles. Insurers can 

employ data analytics to better understand their customers' 

requirements and preferences and therefore create insurance 

products/packages that uniquely suit each customer's wishes 

and preferences [18]. For instance, an insurer may utilize 

information on a client's driving patterns to create a person-

alized auto insurance plan that charges less for careful drivers. 

This leads to enhanced customer experience through person-

alized products and services based on individual needs. 

Pricing and Underwriting: 

The underwriting process aims to set a fair premium based 

on individuals‟ risk profile. This has been traditionally a te-

dious and time-consuming process, that requires the collec-

tion and evaluation of vast amounts of data, often sorted 

chaotically and fragmentally. Traditional underwriting is 

prone to errors and complexities, making the process lengthy, 

inefficient and cumbersome. Limited capacity to address 

underwriting often leads to higher premiums and a lack of 

personalization. Utilizing data to dynamically adjust premi-

ums based on real-time risk factors and market conditions. 

One of the most profitable ways where BDA can upgrade the 

insurance industry comes under underwriting and pricing. By 

incorporating data from multiple sources, insurers can better 

evaluate applicants and make more informed decisions, re-

sulting in lower risk and higher profitability. This vast data 

enables the creation of pricing models that not only fit the 

client's budget but also ensure the company's profitability. It 

also enables insurers to make reliable decisions tailored to the 

buyer‟s risk and coverage needs. As a result, insurance com-

panies can now create pricing models for pricing their policies 

more accurately and competitively for each customer. AI in 

underwriting minimizes the possibility of human error by 

combining massive datasets in various formats, making them 

less prone to mistakes [25]. AI is algorithmically bound to be 

self-reliant and learn from previous mistakes, saving time and 

making the process more efficient and scalable. It can also 

help insurance companies to get information about a person‟s 

location, age, daily routine, medical history, and the likeli-

hood of filing a claim. Insurance companies can use this data 

to set premiums that suit their needs. To successfully mod-

ernize the underwriting and customer onboarding process, 

businesses must be restructured, and agile principles must be 

applied. 

Regulatory compliance: 

As organizations increasingly leverage Big Data technolo-

gies, the importance of regulatory compliance and ethical 

considerations is becoming paramount [26]. Compliance with 

existing regulations and adherence to ethical principles are 

critical for ensuring responsible and transparent use of big 

data technologies. Big Data is revolutionizing how insurers 

stay compliant with ever-changing regulations. Through ad-

vanced analytics and real-time data processing, insurers can 

ensure precise reporting, continuous monitoring, and proac-

tive issue resolution. This minimizes the risk of penalties and 

boosts transparency. Moreover, Big Data automates compli-

ance workflows, cutting down on administrative tasks and 

streamlining regulatory adherence. By strategically leverag-

ing big data, insurers can confidently navigate the complex 

regulatory landscape with ease. 

Customer Retention: 

No business likes to lose its customer base. A business is 

considered successful if its customer retention rate is higher. 

The insurance industry is no exception. So, it utilizes big data 

to identify potential clientele and proactively take measures to 

retain them. Based on customer activity, algorithms can also 

predict the early signs of client displeasure. Using the infor-

mation provided, companies can quickly react to improving 

customer experience and be able to address customers‟ com-

plaints. Insurers can offer discounts or even change the pric-

ing model for the client. The integration of telematics data, 

natural language processing, and other innovative technolo-

gies into underwriting workflows offers new opportunities for 

insurers to enhance customer experience and drive competi-

tive advantage in the dynamic insurance marketplace [27]. 

Building customer loyalty is important because it helps the 

business sector to improve the brand image as the brand has 

already earned the trust of loyal customers, and they are more 

likely to share a positive experience than a new customer [3]. 

Cost Reductions: 

The combination of human mistakes with inconsistent 

choices and unmodernized procedures leads to slower opera-

tions backed by elevated operational costs [28]. Cost-cutting 

is one of the many benefits of leveraging technology. The 

increased role of machines in the industry increases efficiency 

which eventually leads to cost reductions. The 

cost-effectiveness underscores the transformative potential of 

AI in revolutionizing database management practices. Ac-

cording to [29], the transformative potential of AI not only 

enhances the user experience by reducing latency but also 

optimizes resource allocation, resulting in cost savings for 

organizations. Big data technology can be leveraged to au-

tomate manual processes, making them more efficient and 
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reducing the costs spent on handling claims and administra-

tion. This will allow the companies to offer lower premiums 

to their clients and hence stand tall in the competitive market. 

The implementation of this technology provides organizations 

with important savings opportunities. The elimination of 

human involvement in claim processing leads insurance 

companies to reduce their operational costs and improve 

customer satisfaction through rapid claim resolution [30]. 

Operation Efficiency: 

Big data enhances operational efficiency by optimizing 

internal processes. Insurers can identify bottlenecks, stream-

line workflows, and improve overall productivity, leading to 

cost savings and better resource management. Using Big Data, 

Machine Learning algorithms, and predictive modelling, 

insurers can develop models that identify inefficiencies and 

areas for improvement. These models can help insurers au-

tomate certain processes, reduce manual intervention, and 

identify potential issues before they arise. Using data analyt-

ics on various aspects of their operations, insurers can make 

data-driven decisions that improve their overall efficiency and 

reduce costs [16]. Additionally, by automating certain pro-

cesses and reducing manual intervention, insurers can process 

claims more quickly, resulting in improved customer satis-

faction and loyalty. Data management using Big Data Ana-

lytics propels improved intelligent organizational effective-

ness and decision-making [31]. The synergy between Big 

Data and AI has the potential to unlock valuable insights, 

improve decision-making processes, and enhance overall 

efficiency in various industries [18, 26]. 

5. Big Data Technologies 

According to [32], approximately 95% data is present in the 

form of raw data (not in any form) which brings many chal-

lenges to businesses and enterprises. To make big data anal-

ysis process more accurate, fast, and precise several innova-

tive tools and techniques have been incorporated and prac-

ticed. Insurance companies have embarked on a journey of 

profound changes, where investment in new technologies is 

key to driving profits and surviving in an ever-evolving 

competitive landscape. Big Data Technology refers to the 

hardware and software tools that are used to manage types of 

datasets and transform them into useful data for businesses. 

This technology analyses, processes, and extracts valuable 

information from a huge set of data containing complex 

structures. Big data technology is widely connected with 

emerging and latest technologies like cloud computing, Ma-

chine Learning (ML), Artificial Intelligence (AI), and the 

Internet of Things (IoT). These tools and techniques discover 

the hidden pattern, find the unknown-correlation, and extract 

meaningful information from the data. 

1) Cloud Computing 

Cloud computing is the on-demand delivery of computing 

resources, like servers, storage, and applications, over the 

internet, allowing users to access and use them without 

needing to own or manage the underlying infrastructure. It 

provides scalable storage and computing resources, enabling 

organizations to handle large datasets and complex analyses 

without the limitations of traditional on-premise infrastructure. 

Using different services, cloud computing offers more bene-

fits than traditional computing. Cost saving, scalability, mo-

bile storage, anywhere access, better security, energy saving, 

environment benefits are some of benefits of cloud computing. 

It also offers increased flexibility, and faster deployment of 

big data solutions. Clients typically pay only for cloud ser-

vices that they use, helping them lower their operating costs, 

run their infrastructure more efficiently, and scale as their 

business needs change. Coud-based platforms come with 

built-in redundancy that can save the business from loss of the 

data. Loss of data leads to loss of productivity, revenue, and 

brand reputation [33]. Cloud computing also gives high se-

curity by utilizing information encryption and solid access 

controls [34]. Cloud computing enables insurers to analyse 

large datasets in real-time and with greater depth, leading to 

faster and more accurate predictions. Cloud analytics can help 

predict customer financial moves and needs, allowing insurers 

to proactively reach out and offer alternative products. Cloud 

computing offers cost savings, scalability, accessibility, and 

enhanced collaboration, making it a popular choice for in-

surance businesses. 

2) Machine learning 

Machine learning (ML) is the science of computers running 

without being explicitly programmed. It uses a series of sta-

tistical techniques, such as mathematical modelling, data 

visualization, and pattern recognition, to conduct self-learning 

activities with input data to predict and understand data trends 

and patterns [35]. Machine learning plays a powerful role in 

data analytics by automating tasks, uncovering hidden pat-

terns, and making predictions from large and disparate data 

sets. ML algorithms can identify patterns, predict outcomes, 

and automate tasks in data analysis, making it a powerful tool 

for extracting insights from big data. Once machine learning 

models are trained on historical company data, they can pre-

dict future outcomes to help minimize customer churn, build 

targeted marketing campaigns, and set optimal pricing levels. 

Machine learning has predictive algorithms by data interpre-

tation, which is followed by learning algorithms in an un-

structured program. According [36], there are three main 

categories of ML which include supervised, unsupervised, 

and reinforcement learning, which is done during “data pre-

processing,” “learning,” and “evaluation phase.” According to 

the researcher preprocessing is related to transformation of 

raw data into the right form that can be deployed in the 

learning phase, which comprises of some levels like cleaning 

the data, extracting, transforming, and combining it. In the 

evaluation phase, data sets will be selected, and evaluation of 

performance, statistical tests, and estimation of errors or de-

viation occur. The current insurance claims processing evo-

lution demands the use of machine learning (ML) in anomaly 

detection as a way to enhance operational efficiency [20]. 
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Insurance underwriting accuracy has also been increasingly 

influenced by advancements in data analytics and machine 

learning techniques. Insurers utilize vast amounts of data, 

including historical claims data, socio-economic indicators, 

and health records, to develop sophisticated underwriting 

models that accurately predict risk. Machine learning methods 

encompass a diverse set of algorithms and techniques that 

enable computers to learn from data and make predictions or 

decisions without explicit programming. Decision trees can 

be employed to analyse applicant information and assess risk 

factors, aiding underwriters in making more informed deci-

sions. In insurance underwriting, logistic regression, which is 

a type of ML can help evaluate the likelihood of an applicant 

filing a claim or defaulting on premiums. 

3) Artificial Intelligence (AI): 

Artificial Intelligence (AI) refers to the ability of machines 

to perform tasks that typically require human intelligence, 

such as learning, reasoning, problem-solving, and deci-

sion-making. AI encompasses various technologies and 

techniques that enable computers to process data, recognize 

patterns, and make predictions. AI is the outcome of suc-

cessful applications of big data and ML technologies to un-

derstand the past and predict the future based on enormous 

data [35]. Like other financial service industries, the insurance 

sector is one of the most data-rich sectors. This data helps 

carriers decide what insurance to give to which people and 

which premiums they should charge. Artificial intelligence 

can improve providers‟ decision-making capabilities, driving 

increased care to their customers while improving their bot-

tom lines. Artificial Intelligence can be used in enhancing 

underwriting and claims processes. AI can now analyse 

claimants‟ data, and make personalized recommendations 

based on that information. This technology can improve the 

accuracy of risk assessments and help with the correct payout 

for that claimant. It also helps to flag fraudulent claims and 

accelerate the claims process. Another form of AI applicable 

to the insurance industry is Robotic process automation 

(RPA). RPA is a repetitive and automated process which can 

be used to imitate human behaviour and carry out repetitive 

tasks such as sending e-mails, complete spreadsheets, and 

record and re-enter data for other tasks [37]. 

4) Blockchain: 

Blockchain technology is an advanced database mechanism 

that allows transparent information sharing within a business 

network. In this technology, transactions are grouped into 

"blocks" and each block is linked to the previous block, cre-

ating a chain. The technology has its roots in the late 1980s 

when a computer scientist named Ralph Merkle patented 

Hash trees or Merkle trees [38]. These trees are a computer 

science structure for storing data by linking blocks using 

cryptography. Blockchain is a disruptive ledger technology 

that has sparked a significant interest in supporting big data 

systems with high security and efficient network management 

[39]. Technology is normally decentralized and distributed in 

nature where instead of a single entity controlling a transac-

tion, it gets maintained across a network of computers, en-

suring no single point of failure or control. The data is there-

fore chronologically consistent because you cannot delete or 

modify the chain without consensus from the network. The 

system has built-in mechanisms that create an audit trail and 

prevent unauthorized transaction entries and create con-

sistency in the shared view of these transactions [40]. 

Blockchain with its decentralization and security nature has 

the great potential to improve big data services and applica-

tions [39]. The blockchain reduces the dangers of data being 

kept centrally by storing it across its network. Its network is 

devoid of centralized sources of vulnerability that may be 

exploited by computer hackers [41]. Technology therefore 

provides a secure and transparent platform for storing and 

sharing insurance data, reducing the risk of fraud and errors. 

Through blockchain technology various insurance processes 

such as policy issuance and claim payments can be automated 

leading to greater efficiency and reduced costs. As insurance 

companies discover and implement new applications, block-

chain technology continues to evolve and grow. Companies 

are able handle limitations of scale and computation, and 

potential opportunities are limitless in the ongoing blockchain 

revolution. 

5) Internet of Things (IoT): 

There is no general definition approved by the majority or 

by the global user community, and therefore the Internet of 

Things is maturing and continuing to be the newest, most 

popular concept in the world of information technology. 

According to [42], Internet of Things (IoT) describes a vast 

array of objects with sensing and actuating devices that collect, 

analyse and share data across other objects, programs, and 

platforms. IoT is created to enable information and data ex-

change between objects which are usually embedded with 

sensors technology to capture data from their surroundings 

[43]. describes it as a network of physical objects that are 

digitally connected to sense, monitor, and interact within a 

company and between the company and its supply chain en-

abling agility, visibility, tracking, and information sharing to 

facilitate timely planning, control, and coordination of the 

supply chain processes. 

The IOT technology has made it possible to collect, for 

example, customer data using a mobile phone. Today 

smartphones record data, voice, video, audio, motion, location 

and much more. Smart watches capture steps taken, burned 

calories, heart rate, temperature, stress level, sleeping habit 

and other personal data. They display real weather conditions, 

news etc. Moreover, the devices can be used to pay for goods, 

hold air tickets and boarding passes and much more. It is 

therefore now possible for insurance companies to obtain 

real-time customer‟s data and analyse it by utilizing IoT and 

big data. This enables insurers to enjoy several benefits such 

pricing of products and premium calculation in a more accu-

rate and fairer for each customer based on their risk. By ad-

justing premiums in real-time based on changing risk profiles 

and market conditions, insurers could achieve better risk 
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management outcomes. 

6. Summary and Conclusions 

Advancements in technology, including the Internet of 

Things (IoT) and further sophistication of AI and machine 

learning, will deepen the reliance on data-driven insights and 

decisions in various sectors. Additionally, collaborations with 

tech innovators and the integration of emerging data sources 

will open new avenues for the various sectors of the economy 

to innovate their offerings and services. Big Data Analytics 

applications have become indispensable tools for organisa-

tions seeking a competitive edge through data-driven deci-

sion-making. 

The insurance industry's future will be shaped by techno-

logical advancements, focusing on personalized products, 

AI-powered claims processing, and data analytics to improve 

customer experience and risk management. With the ability to 

analyse large volumes of data, insurance organizations can 

make data-driven decisions that improve strategy, enhance 

customer experiences, and optimize resources. 

While there is a growing body of literature on the theoret-

ical aspects of big data and its applications in various domains, 

there is limited research that focused on evaluating its adop-

tion and effect in the insurance industry. Future research 

should therefore focus on taking an assessment on the big data 

adoption and its impact on the insurance industry while ad-

dressing implementation challenges. 
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