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THE TRANSFORMATIVE IMPACT OF Big DATA IN HR: AN
OVERVIEW
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Abstract. In the business world today, data is one of the best ways to improve how decisions are made. The function of human resources

(HR) is changing from being primarily intuitive to being driven by strategic analytics. The way businesses manage and maximise their staff has

been completely transformed by the incorporation of Big Data into HR analytics. This article examines the revolutionary effects of big data in

human resources, outlining how it affects performance management, employee engagement, talent acquisition, and strategic decision-making.
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INTRODUCTION

Human power comes from big data. All living beings have
generated this data domain. It ties the world together and
envelops and permeates us. This quotation encapsulates
the ways in which big data has ingrained itself into our
daily lives. In human resources, big data entails gathering
and examining enormous volumes of employee-related
data, including information from social media and other
online platforms, performance reviews, training logs, and
compensation information. Businesses have long relied
on big data as a tool. Numerous human resources (HR)
professionals have begun utilizing big data to make strategic
HR choices after realizing its benefits.

Every industry has been affected by the digital revolution,
and human resource management (HRM) is no exception.
HR has always prioritized administrative tasks and
qualitative evaluations, but with the usage of Big Data
analytics, it is now adopting quantitative approaches. To
make well informed decisions throughout the HR value
chain, big data in HR refers to the gathering, processing, and
analysis of enormous and intricate employee data sets. HR
workers may increasingly influence strategic outcomes that
affect the bottom line thanks to expanding access to tools
and technology like cloud computing, machine learning, and
predictive analytics.

DEFINITION OF BIG DATA

Big data is high-volume, high-velocity and/or high-variety
information asset that requires new forms of processing for

enhanced decision making, insight discovery and process
optimization (Gartner, 2012).

Large and complicated datasets that are challenging to
handle, process, and analyse with conventional data
processing methods are commonly referred to as big data.
Key features include high volume, velocity, and variety the
“3Vs” as they are commonly known. In particular, Manyika
etal. (2011) define it as data that is more extensive than what
can be captured, stored, managed, and analysed by standard
database software.

According to SAP, We bathe in zettabytes of data every day
from our computers, mobile devices, and machine sensors,
which is known as “big data.” Organisations use this data
to inform choices, enhance procedures and guidelines, and
develop customer-focused goods, services, and experiences.
The term “big data” refers to the diversity and complexity
of its nature in addition to its amount. It often surpasses
the ability of conventional databases to store, handle, and
process it. Furthermore, big data can originate from anything
on the planet that we can digitally monitor. Weather satellites,
Internet of Things (IoT) devices, traffic cameras, and social
media trends these are just a few of the data sources being
mined and analyzed to make businesses more resilient and
competitive.

Big data is a collection of unstructured, semi-structured, and
structured information gathered by businesses that will be
used for predictive modelling, machine learning initiatives,
and other advanced analytics uses. Systems for processing
and storing Big data and technologies that facilitate the use
of big data analytics have become regular components of
knowledge management infrastructures in businesses.
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ROLE OF BIG DATAIN HR

Data has emerged as one of the most effective instruments
for improving decision-making in the modern workplace.
Traditionally seen as the guardians of organizational
culture and personnel management, human resources (HR)
departments are increasingly using big data to inform their
initiatives. The way businesses manage talent, maximize
performance, and spur organizational growth is being
completely transformed by the use of big data into HR
procedures.

Talent analytics is the term used to describe the use of big
data for HR. Talent analytics collects and examines data
from a company’s present and potential employees, whereas
big data in marketing can collect and examine data from
customers.

Craig Friedman, senior talent strategist at St. Charles
Consulting Group, noted that big data in HR can also
encompass data about workers and potential employees
(including contact information, recruiting data, employee
performance data, learning and development data, rewards
and benefits data, staffing history, job and organization
classification information).

Big Data in HR encompasses structured and unstructured
data collected from various sources, including: Employee
surveys, Performance evaluations, Recruitment databases,
Social media platforms, Communication logs, Learning and
development systems.

By facilitating data-driven decision-making, streamlining
hiring, raising employee engagement, and boosting
workforce management generally, big data is revolutionizing
human resources. HR departments can forecast future talent
requirements, better understand employee behavior, and
develop strategies to increase retention and productivity by
utilizing analytics.

7 V’s OF BIG DATA

The seven V’s of big data are: Volume, Velocity, Variety,
Veracity, Value, Variability, and Visualisation. These
characteristics help define and understand the complexities
of large, diverse, and ever-changing datasets. Developing
successful big data management, analysis, and utilisation
strategies requires an understanding of these seven V’s.

TECHNOLOGY AND TOOLS FOR BIG
DATA ANALYTICS

There is no one tool or technology that can be used
exclusively for big data analytics. Rather, a variety
of technologies collaborate to assist in the collection,
processing, cleaning, and analysis of large amounts of data.
The following is a list of some of the main participants
in big data ecosystems. Hadoop is an open-source system
that efficiently stores and processes massive datasets by
utilising clusters of commodity technologies.

Since NoSQL databases are non-relational data management
systems that do not require a predetermined scheme, they
are great options for huge, unstructured, raw data. Map
Reduce is a crucial part of the Hadoop framework that
fulfills two purposes. The first is mapping, the second is
reduction, arranges and condenses the output from every
node.

Another component of Hadoop’s second generation
is called “Yet Another Resource Negotiator.” The
cluster management technology facilitates resource
management and job scheduling within the cluster. A
spark the open source Spark cluster computing framework
leverages implicit fault tolerance and data parallelism
to provide an interface for programming entire clusters.
Tableau excels at self-service visual analysis, allowing users
to ask creative questions using managed big data and swiftly

share their results across the organisation.

APPLICATIONS OF BIG DATA IN HR

Big Data has revolutionized Human Resource Management
by offering deep insights and predictive capabilities that
enhance decision-making. In Talent Acquisition and
Recruitment, Big Data allows HR professionals to analyze
resumes, social media profiles, and recruitment metrics to
identify high-potential candidates efficiently. Predictive
analytics can forecast a candidate’s future performance
and cultural fit, thereby reducing hiring errors. In the
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realm of Employee Engagement and Retention, Big Data
helps monitor employee sentiment through surveys,
communication patterns, and engagement platforms. This
enables organizations to identify dissatisfaction early and
implement strategies to boost morale and reduce turnover.

When it comes to Performance Management, Big Data
facilitates continuous feedback loops by analyzing
productivity metrics, goal achievement, and peer reviews.
This enables a shift from traditional annual reviews to
real-time performance tracking, making evaluations more
accurate and objective. By detecting skill gaps, monitoring
learning behaviours, and assessing the efficacy of training
interventions, data analytics in learning and development
helps tailor training programs. This guarantees that staff
development is in line with company objectives.

Additionally, by identifying bias in recruiting, promotions,
and pay, big data helps advance diversity, equity, and
inclusion (DEI). It makes it possible for HR departments to
monitor diversity indicators and put well-informed policies
into place to promote an inclusive workplace. Finally, in
the Workforce By examining trends in retirement, turnover,
and market demands, big data planning aids in workforce
optimisation, succession planning, and talent needs
forecasting. All things considered, big data enables HR to be
more data-driven, strategic, and in line with corporate goals.

BENEFITS OF BIG DATA IN HR

e [mproved Decision- Making: HR analytics enables the
use of evidence-based tactics as opposed to subjective
assessments.

e Cost Efficiency. Improved staff planning lowers hiring
and turnover expenses.

e FEnhanced Productivity: Employee output is increased
through data-driven performance management.

o Strategic Workforce Planning: Forecasting future labor
requirements is made easier with predictive modeling.

CHALLENGES FACED DUE TO THE
IMPACT OF BIG DATA IN HR

“Big Data has enormous potential, and early adopters
are projecting a high ROI on investments,” says Satya
Ramaswamy, Vice President and Global Head, Mobility and
Next Gen Solutions, TCS. Overcoming the technological
obstacles is just one aspect of the situation, though.
Companies must carefully consider how to dismantle
internal silos, look beyond internal and organised data sets,
and decide where Big Data initiatives should fit into the
organisation. Businesses must take into account the possible

cultural shifts within the company in order to accelerate the
adoption of Big Data and achieve its full potential.

Even with its advanced technology, Walmart’s vast
operations have created data silos that make it challenging
to integrate data and do real-time analytics. In order to
increase sales and profits, Walmart strategically employs
dynamic pricing algorithms that quickly adjust prices in
reaction to market conditions. Enhancing data governance
practices and integrating real-time analytics is crucial to
ensuring data security, quality, and compliance. The broader
economic impacts of Walmart’s data-driven strategies are
also investigated, revealing that while its low prices and
cost-effective operations benefit consumers, they also pose
challenges for small, local businesses.

Big Data is a tool Shell utilizes to make sure its equipment
are operating correctly and aren’t unavailable for as long as
possible due to failures and breakdowns. Drilling equipment
is susceptible to wear and damage because it must function
in challenging environments for extended periods of time.
In order to combat this, the machinery is equipped with
sensors that gather performance data and compare it with
aggregated data. This allows for efficient part replacement
and minimizes downtime, which further lowers overheads.

REAL-WORLD APPLICATIONS
OF BIG DATAIN HR

e /BM: By identifying highperforming workers through
predictive analytics, IBM is able to better allocate
resources and foster career advancement.

e Netflix: To maintain a balance between creativity and
productivity, the streaming behemoth employs big data
to evaluate team performance.

® Amazon: During times of heavy demand, Amazon’s
personnel management in warehouses is optimized by
data-driven insights.

TATA CONSULTANCY SERVICES
(TCS)

Part of the Tata Group, TCS is a global supplier of business
solutions, consulting, and IT services. TCS was founded
in 1968 and focusses on working with many international
businesses to provide business solutions, technology, and
digital transformation. Through its Talent Management
System and Workforce Analytics products, TCS applies big
data analytics to HR to enhance a number of HR operations,
including hiring, performance management, employee
engagement, and learning and development. This entails
using artificial intelligence (AI), machine learning, and
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natural language processing to evaluate employee data,
predict future trends, and personalise HR practices.

Main Aspects of TCS’s Application of
Big Data in Human Resources

Hiring, Performance Evaluation, Employee Participation,
Training & Development, Retention, Diversity & Inclusion,
Workforce Efficiency, Talent Development.

Particular Instruments and Technologies
Employed

e TCS Workforce Analytics employs machine learning,
NLP, and a cognitive engine to evaluate diverse
employee characteristics.

e TCS Chroma An online talent management platform
that digitizes human resources procedures such as
recruitment, performance evaluation, and payroll
management.

e Predictive analytics assists in recognizing employees
with high potential and forecasting possible turnover.

e Sentiment analysis assesses employee feelings and
levels of job satisfaction.

e Data  visualization  delivers HR  managers
straightforward and succinct insights derived from the
data.

By incorporating big data analysis into its HR functions,
TCS seeks to boost workforce efficiency, improve employee
involvement, and achieve superior business results.

TCS utilizes large-scale data in HR such as Predictive
Analytics for Hiring, Talent Recruitment Focused Hiring
Approaches, Examining Applicant Information, Instant
Feedback and Performance Monitoring, Management
of Performance Tailored Learning Tracks, Analysis of
Sentiment, Comprehending Employee Contentment,
Employee Involvement and Retention, Active Problem
Solving, Anticipating Employee Departures, Assessing
Representation, Success of the Diversity & Inclusion
Tracking Initiative, Predictive Analysis for Stress Trends,
Stress Control Reducing Job-Related Stress.

TCS leverages big data in HR analytics via its “TCS
Talent Management System” to enhance talent acquisition,
performance evaluation, and employee involvement.
Through the examination of extensive datasets, TCS
acquires insights into employee abilities, performance, and
upcoming requirements, facilitating data-informed choices
in talent management. This encompasses predictive analysis

for stress trends, customized learning trajectories, and
forecasting employee attrition.

WALMART INC.

Walmart Inc. is an American global retail company that runs a
network of hypermarkets (often referred to as supercenters),
discount department stores, and grocery outlets in the U.S.
and 23 additional nations. Large data sets are analyzed for
application in predictive analytics, enabling the company
to enhance operations by anticipating customer behaviors.
Walmart’s big data solutions are created to reimagine
international websites.

Walmart began utilizing big data in 2011, recognizing the
potential of data to comprehend customer needs and offer
desired products. They launched @WalmartLabs and
created the Fast Big Data Team to explore and implement
innovative data-driven projects within the company.
Walmart leverages big data in HR analytics to enhance
workforce management, boost employee experience, and
facilitate data-informed decision-making. They examine
large quantities of employee information, encompassing
performance metrics, hiring data, and worker feedback, to
uncover trends and patterns. This allows them to anticipate
staffing requirements, customize training and development,
improve hiring strategies, and ultimately boost employee
involvement and productivity.

Walmart’s Applications for HR Analytics

Predictive Analytics in Recruitment: Walmart employs
predictive analytics to anticipate workforce requirements
and recognize possible turnover patterns.

They utilize data from platforms such as Kaggle to find
candidates with particular skills and experience that may not
be evident from their resumes.

Walmart employs dedicated software to evaluate workforce
information from stores and various sources, channeling it
into a unified database.

Extensive data assists Walmart in assessing staffing
requirements across various locations and divisions. Through
the examination of past sales data, customer flow patterns,
and additional pertinent elements, they can forecast staffing
requirements and enhance employee scheduling.

Walmart leverages HR analytics to pinpoint elements
influencing employee retention and engagement rates.
Through the examination of employee feedback,
performance metrics, and additional pertinent data, they
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can pinpoint areas for enhancing employee satisfaction and
retention. Walmart leverages big data to monitor employee
performance and pinpoint areas for enhancement. Through
the analysis of performance data, they can pinpoint high-
achieving employees, offer specific feedback and guidance,
and recognize areas where employees might require further
training or assistance.

Walmart’s Solutions for Big Data Analytics are:

® Big Data Solutions in Social Media: Walmart
launched a social media crowdsourcing competition
to assist business owners in putting their goods on
store shelves. WalmartLabs developed the big data
analysis tool Social Genome, which looks at billions
of Facebook blog articles, YouTube videos, tweets,
posts, and more. Based on their degree of interaction,
Walmart’s Shopycat-Gift Suggestion Tool suggests
pals for whom users should purchase presents.
Shopycat provides an explanation for each suggested
present when users click on it. Walmart’s Inventory
Management through Predictive Analytics: Walmart is
minimizing overstock and maintaining optimal stock
levels of the highest demand products. Enhancing the
Store Checkout Experience for Shoppers: Big data
analytics are utilized to identify the optimal checkout
method for each customer-either facilitated checkout
or self-checkout.

e Solutions for Mobile Big Data Analysis: Walmart’s
mobile app features a shopping list that indicates where
items are located and assists customers by offering
discounts on similar products available on Walmart.
com.

SHELL PLC

Currently known as Shell plc, Royal Dutch Shell is a global
oil and petrochemical company. The Royal Dutch Petroleum
Company and the “Shell” Transport and Trading Company
merged to become it in 1970. Shell conducts research and
extracts oil and gas, oversees petrochemical plants and
refineries, and markets a wide range of goods like chemicals,
lubricants, and biofuels.

Royal Dutch Shell employs big data in HR analytics
to pinpoint high-potential staff and enhance their idea
generation methods. They examine employee information
and leverage it to shape video games that evaluate human
capabilities, emphasizing traits such as social intelligence
and implicit learning. This data-oriented strategy enables
Shell to concentrate on employee feedback and consistently
enhance their operations.

Shell PLC’s Implementation of Big Data
in HR

® Recognizing Ildea Generators: Shell examined a
database of concepts produced by their 14,000 workers
throughout multiple years.

e Human Potential Evaluation: They subsequently
utilized this information to develop video games,
crafted by psychologists, neuroscientists, and data
analysts, to evaluate human potential.

e FEmphasizing Essential Traits: The games revealed six
crucial traits of people who tend to produce successful
ideas, such as social intelligence, implicit learning, and
conscientiousness.

® Ongoing Advancement: By recognizing the traits of
their most effective idea creators, Shell can enhance its
focus on and execution of employee recommendations,
resulting in continuous business enhancements.

e Beyond Concept Creation: This data-oriented strategy
goes further than pinpointing idea creators and is
employed to analyze employee actions and their
impact on productivity and engagement.

Shell leverages big data analytics in HR to surpass
conventional performance evaluations and recognize as well
as develop staff with significant potential for innovation and
business influence.

For these sensors, Shell uses fibre optic lines that were
created in a special partnership with Hewlett-Packard. Data
is transmitted to Shell’s private servers, which are run by
Amazon Web Services. Any prospective oil field’s data
can be examined in conjunction with thousands of other
data points. Worldwide, enabling geologists to offer more
accurate recommendations for drilling sites. Shell uses big
data to ensure that its machinery runs efficiently and reduce
offline downtime brought on by faults and malfunctions. Oil
and gas transportation, processing, and retail distribution are
all improved by the use of big data.

FUTURE OUTLOOK OF BIG DATA IN
HR

The smooth fusion of Al, human judgment, and big data
is the way of the future for human resources. Advances
in workplace analytics, emotion Al, and natural language
processing (NLP) will enable HR directors to foresee trends
and actively influence company culture. The potential for
Big Data to transform HR procedures will only increase with
the advancement of ethical frameworks and data governance.
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Real-time dashboards, Al powered HR solutions, and the
expanding usage of wearables and Internet of Things devices
for worker monitoring are the way of the future. The HR
department will become more proactive, data centric and
strategic as technology develops.

DISCUSSION

TCS utilizes big data analysis to advance beyond
conventional HR methods and make data-informed
choices that are advantageous for both employees and the
organization. To go beyond conventional HR procedures
and make better informed, data-driven decisions that
benefit the company and its people. TCS uses big data
analytics that hopes to boost employee engagement,
increase labor productivity, and improve business outcomes
by incorporating big data analytics into its HR procedures.

Big Data is a Game-Changer: TCS’s
Satya Ramaswamy

According to Satya Ramaswamy, vice-president and head
of global mobility at TCS, India’s largest software services
provider, big data has emerged as one of the company’s key
initiatives. After TCS acquired Brightfon Inc., the mobile
solutions company he established, Ramaswamy joined the
company in 2010. Is assisting TCS in creating a sizable big
data team in Silicon Valley, California, in the United States,
he stated during an interview on April 5 at the Said Business
School Oxford India Business conference.

“The new ways of working in today’s world, are
fundamentally transforming the talent management
function. Role fitment, talent development and engagement
at scale can only be accomplished using data, analytics
and cognitive technologies. We designed TCS Workforce
Analytics to empower HR organizations with insights
and foresight that will help them deliver superior
business outcomes and enhanced workforce experiences,”
said Dinanath Kholkar, Global Head, Analytics & Insights,
TCS.

Walmart

Walmart is making the most of big data research by
employing analytics in real time, or when a customer
actually enters the store. Walmart streamlines operations
and makes better decisions by using big data analytics.
It highlights the value of big data in increasing sales,
comprehending customer behaviour, and fostering
efficiency through a range of applications. Additionally,
it outlines Walmart’s technological advancements,

including the establishment of @walmart laboratories
and the use of Hadoop for centralized data hosting.

“The magnitude of Wal-Mart is the most significant
aspect of the company. Its size in relation to its
clientele, merchandise, and technological capabilities”.
-stated ~ Walmart Labs CEO Anand Rajaram.
“We are curious about the nature of every product in the
globe. We are interested in identifying everyone on the
planet. Additionally, we would like to be able to link them
in a transaction”. -stated in 2013 by Walmart’s worldwide
e-commerce CEO.

Walmart has been developing big data analysis to provide
best-in-class e-commerce solutions in an effort to deliver the
best possible consumer experience. The main objective of
Walmart’s big data integration is to optimise the shopping
experience for customers whether they are using mobile
devices while on the go, in-store, or on the Walmart website.
Walmart develops it to increase logistical efficiency while
redesigning global websites and developing innovative
applications to give clients a more customised shopping
experience. Thanks to Hadoop and NOSQL technology,
internal clients can access real-time data that has been
collected from multiple sources and arranged for effective
use.

SHELL PLC

Shell use big data analytics in HR to find and develop workers
who have a high potential for innovation and business impact,
going beyond standard performance reviews. Analysts can
develop models and simulations to investigate how small
changes to one aspect of operations could have significant
effects on another’s productivity or efficiency. The results
of the simulations should be as near to the actual situation
as feasible because of the enormous volume of data gathered
from every aspect of the business’s operations. In the end,
this makes decision makers more capable of making choices
that impact the company’s success.

Jorrit van der Togt, Royal Dutch Shell’s
EVP of HR Strategy and Learning

“I would say, HR is going to be completely transformed
through digitalization, in the next decade you will see a
massive application of digitalized technologies into HR.
As a result of this, we will get much better and much more
data around people and we will be able to combine it with
operational data, financial data, safety data, you name it.
This then provides a great platform to apply HR analytics
to really look at the data, and on the basis of sound evidence
take the right people decisions for the business. HR will
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become much more of an evidence-based profession than it
is today and offers much more value for less money.”

CONCLUSION

Big data and HR analytics are currently quite popular in
the digital age. Big Data is no longer an add-on concept
but rather a crucial part of modern HR strategy. Businesses
that invest in data literacy, ethical frameworks, and scalable
analytics infrastructure will not only improve HR practices
but also have an advantage in attracting, developing, and
retaining top people. HR may use big data analytics to find
and develop workers that have a high potential for innovation
and business impact, going beyond typical performance
assessments. Analysts can develop models and simulations
to investigate how small changes to one aspect of operations
could have significant effects on the output or effectiveness
of another. The results of the simulations should be as near
to the actual situation as feasible because of the enormous
volume of data gathered from every aspect of the business’s
operations. Visual reporting and HR dashboards are typically
the initial steps towards HR analytics, which is essential for
an organisation and may be achieved by utilising Al-driven
tools and technology. Management must use HR analytics
and reporting, ideally even for routine transactions, in order
to effectively handle HRM challenges and make timely
choices.
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