- Jurnal Manajemen, Akuntansi dan Rumpun Ilmu Ekonomi
— " Volume 2, Number 02, 2024, DOI 10.58471/MAR-Ekonomi.v2i02
" ESSN 2986-5689 (Online)
https://jurnal.seaninstitute.or.id/index.php/marekonomi

The Role of Big Data Technology in HRM Decision Making

Budi Rismayadi

Buana Perjuangan University, Karawang, Indonesia

Article Info ABSTRACT

Keywords: This research aims to explore and analyze the role of Big Data
Big Data, technology in the context of Human Resource Management (HRM)
Decision Making, decision making. The development of information technology,
Human Resource Management especially Big Data, has enabled organizations to collect, store and
(HRM), analyze large and varied volumes of data quickly. In the context of
Effectiveness, HRM, Big Data technology promises great potential in improving the
Efficiency quality of decision making related to employee management,

recruitment, employee development, performance evaluation and
talent management. The research method used is a qualitative
approach with descriptive methods. The research results show that the
application of Big Data technology in Human Resource Management
(HRM) decision making provides great potential for increasing the
effectiveness and efficiency of the workforce management process. By
analyzing employee data from various sources, organizations can
identify trends, patterns and opportunities that are undetectable
through conventional methods, and predict future workforce needs.
However, challenges such as data privacy, the complexity of data
integration, and the need for strong analytical skills, must be overcome
so that the application of Big Data in HRM can provide maximum
benefits for companies. With a holistic and integrated approach,
organizations can harness the potential of Big Data to improve HR
strategies, improve employee performance, and achieve larger
business goals.
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INTRODUCTION

In this era of rapidly developing technology, the role of technology has become unavoidable
in every aspect of human life. From daily routines to large-scale business processes,
technology plays a central role in facilitating various activities (Sudiantini et al, 2023). The
industrial revolution 4.0 has fundamentally changed the business landscape, introducing
concepts such as the Internet of Things (loT), artificial intelligence (Al), data analytics, and
cloud computing that are changing the way companies operate and interact with customers
and other stakeholders (Setyawan & Kuswati, 2006).

In this context, companies must understand the potential contained in technological
developments to optimize their business capabilities, especially in decision making
(Ramadhani & Arifin, 2013). Technology can enable companies to collect and analyze data
more accurately and quickly, providing deeper insights to support better, more timely
decisions. The use of technology such as Big Data analytics can help companies understand
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market trends, customer behavior and industry dynamics more holistically, providing a
significant competitive advantage (Sugiana & Musty, 2023).

Big Data is a phenomenon that describes the large volume and diversity of data
generated by company operational activities and digital interactions in the modern era
(Yagoob et al, 2016). Big Data sources can come from a variety of sources, including
operational data, transaction data, customer data, sensor data, and more. This data is
sometimes structured, such as data in relational databases, but often also unstructured, for
example text from social media, images or videos (Davenport & Dyche, 2013)

The uniqueness of Big Data lies in its four main characteristics. First, Volume, refers to
very large amounts of data that continue to increase over time. Then, Velocity, highlights
the speed at which data is generated, exchanged, and processed, requiring an infrastructure
capable of handling data flows in real-time. Furthermore, Variety, indicating the diversity of
data types that can include structured, semi-structured, and unstructured, requires
technology that can handle a variety of data formats. Lastly, Value, reflects the importance
of generating useful information from such data, requiring careful analysis to extract
valuable insights for decision making and business innovation (Sheth, 2014; Hofmann,
2017).

Big Data has changed the paradigm in information management in companies,
elevating data as a very valuable asset. Its ability to store large amounts of various types of
data makes it a resource rich in potential information (Kurniawan et al, 2024). As an
important raw material for companies, data is not just a collection of numbers and facts, but
also holds valuable insights for decision making. The greater the amount of data they have,
the more complete a picture companies can get regarding the trends, patterns and behavior
that underlie their business activities. Thus, Big Data provides an opportunity for
management to make more informed and precise decisions, especially in the context of
human resource management (HRM ) (Wahyudi et al, 2023).

In HRM, the use of Big Data can provide great benefits in various aspects, such as
recruitment, employee development, performance evaluation and talent management
(Pratama et al, 2023). Big data can help management identify prospective employees who
suit the company's needs, analyze employee performance trends, and plan appropriate
career development strategies. By combining operational data, transaction data, customer
data and other data, companies can form a holistic understanding of the needs and
potential of their employees (Nikmah et al, 2023). Thus, Big Data is not only a tool for
analyzing the past, but also a guide for planning the future of a company's human resources
more effectively and efficiently (Hamizar, 2023).

The application of Big Data in Human Resources Management (HR) opens the door to
optimizing data-based decisions in various aspects of employee management (Mukhtar &
Masradin, 2023). By collecting and analyzing employee data from various sources,
including employment history, performance evaluations, and employee satisfaction survey
feedback, organizations can summarize more in-depth and comprehensive information
about their employees (Siagian, 2021). Through Big Data analysis, trends and patterns
underlying productivity, employee retention and job satisfaction can be identified more
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accurately. This provides management with a deeper understanding of the factors that
influence employee performance and loyalty (Sukwadi et al, 2022).

Apart from that, Big Data also allows companies to carry out more advanced
predictions and analyzes related to future workforce needs (Samad, 2022). By looking at
historical data and using sophisticated algorithms, companies can identify recruitment
trends, projected employee turnover, and future skills development needs. Thus, the
application of Big Data in HRM not only provides current benefits in making smarter and
more effective decisions, but also opens up opportunities to plan more proactive and
adaptive HR strategies in the future (Tahar et al., 2022).

The aim of this research is to identify the role of Big Data technology in Human
Resource Management (HRM) decision making and analyze its benefits in increasing the
effectiveness of employee management. By understanding how Big Data can be used to
collect, analyze and interpret employee data, this research aims to provide organizations
with deep insights into how to optimize data-based HRM decision making to increase
productivity, employee retention and job satisfaction.

METHOD

This research uses a qualitative approach with the aim of exploring it by referring to the
theoretical framework compiled by Moleong (2014). This research methodology focuses on
in-depth understanding of the research subject's experiences, such as behavior, perception,
and motivation for action, with an emphasis on holistic descriptions using language and
words. Descriptively, this research aims to provide a clear picture of a particular situation,
event, population or area, in line with the concept of Anggito and Setiawan (2018) which
emphasizes systematic, factual and accurate descriptions. In data analysis, all information is
collected and organized to produce research findings which are then presented in the form
of scientific writing. This descriptive approach was adopted to provide a comprehensive
overview of the research topic.

RESULTS AND DISCUSSION
The role of Big Data in Human Resource Management (HRM) decision making can be
summarized in several main points:
1. In-depth Analysis of Employee Data

In-depth analysis of employee data is an important aspect of HRM decision making
supported by Big Data. With Big Data technology, companies can collect and analyze a
variety of employee-related data, including work history, achievements, experience, and
feedback from various sources such as performance management systems, employee
satisfaction surveys, and internal communication platforms. By leveraging this technology,
management can gain a deeper understanding of their employees' behavior, preferences
and needs. For example, Big Data analysis can help identify patterns related to job
satisfaction, employee retention rates, as well as factors that influence productivity. This
allows management to take more appropriate steps in designing HRM policies, programs
and strategies that suit employee needs and expectations.
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Apart from that, Big Data analysis also allows management to identify employee
potential and talents more effectively. By leveraging data on employees' accomplishments,
skills and work experience, companies can identify individuals who have the potential to be
placed in strategic positions or to further develop their talents. Not only does this help
improve the efficiency and effectiveness of internal recruiting, but it can also help increase
employee motivation and engagement by providing opportunities that match their talents
and interests. Thus, the use of Big Data in employee data analysis not only provides
management with deeper insight into internal workforce dynamics, but also provides a
strong basis for more precise and data-oriented HRM decision making.

2. Evaluation of the Effectiveness of HRM Programs

Prediction of future workforce needs is another important aspect of Big Data-driven
HRM decision making. By utilizing Big Data technology, companies can analyze historical
data including recruitment trends, employee turnover, and labor market developments to
forecast future workforce needs. Through advanced algorithms and analytics, management
can identify patterns and factors influencing changes in workforce needs, enabling more
effective planning in terms of employee recruitment, retention and development.

Furthermore, predictions of workforce needs supported by Big Data also enable
companies to respond proactively to changing market and business needs. By
understanding labor market trends and dynamics, management can adopt adaptive
strategies in designing recruitment policies, identifying skills gaps that may arise, and
designing employee development programs that are relevant to business needs. Thus,
utilizing Big Data to predict workforce needs not only helps companies to remain
competitive in an ever-changing market, but also allows management to take proactive
steps in planning and managing the company's human resources.

3. Recruitment and Selection Process Optimization

In making HRM decisions, evaluating the effectiveness of programs and policies that
have been implemented is an important step in ensuring the suitability and success of the
company's strategy. Big Data plays a crucial role in supporting this evaluation process by
providing access to various related data, such as employee performance data, training
program usage data, and employee satisfaction data. By analyzing these data holistically,
management can evaluate the impact of various HRM initiatives that have been launched,
whether in terms of increasing productivity, employee satisfaction, or operational efficiency.

In addition, evaluating the effectiveness of HRM programs supported by Big Data
also allows companies to make continuous adjustments and improvements to existing
policies. Through data analysis, management can identify areas that require improvement
or adjustment, as well as measure the effectiveness of the improvement efforts that have
been made. This allows companies to continue to adapt to changes in the internal and
external environment, as well as ensuring that the HRM strategies and programs
implemented remain relevant and have a positive impact on the company and its
employees. Thus, evaluating the effectiveness of HRM programs supported by Big Data not
only helps companies make better decisions, but also encourages the creation of a work
environment that is more productive, sustainable and oriented towards continuous
improvement.
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4. Employee Performance Measurement

In HRM decision making, measuring employee performance is crucial to ensure that
performance evaluation is carried out objectively and based on data. Big Data plays a
significant role in supporting this process by providing access to various relevant data,
including productivity data, project data and performance evaluation data. By utilizing Big
Data analysis, management can view employee performance in a more holistic and in-
depth manner, gaining a more accurate understanding of individual and team contributions
to the company's business goals.

Furthermore, employee performance measurement supported by Big Data also
allows companies to implement a fairer and more transparent evaluation process. By using
objective and fact-based data, management can reduce bias and subjectivity in
performance appraisals, and ensure that rewards and career development are given to
employees based on real achievements and significant contributions. This not only
increases employee trust and satisfaction with the performance evaluation system, but also
encourages the creation of a work culture that is oriented towards achieving results and
sustainable professional growth. Thus, employee performance measurement supported by
Big Data helps companies improve HR decision-making processes and ensure effective and
sustainable human resource management.

5. Prediction of Labor Needs

Optimizing the recruitment and selection process is an important aspect in HRM
decision making, and Big Data is key in supporting this effort. With Big Data, companies
can collect, store and analyze various types of data regarding candidates, such as
educational history, work experience, skills and preferences. Big Data analysis allows
management to identify potential employee candidates more accurately, match company
needs with the most suitable candidate profiles, and design more effective and efficient
recruitment strategies.

Apart from that, the use of Big Data in the recruitment and selection process also
allows companies to reduce bias and subjectivity in decision making. By using sophisticated
data and analysis algorithms, companies can assess candidates based on objective and
relevant factors, reducing the risk of discrimination or unfairness in the selection process. In
addition, Big Data analysis also allows companies to improve the matching process
between candidates and available job positions, thereby improving the match between
employees and the jobs they apply for. Thus, the use of Big Data in the recruitment and
selection process not only increases the company's effectiveness and efficiency in finding
the best talent, but also ensures equality and fairness in employment opportunities for all
individuals.

The role of Big Data in HRM decision making does bring many benefits. However,
each thing definitely has its own challenges and obstacles that need to be overcome. The
challenges faced in making Human Resource Management (HRM) decisions by utilizing Big
Data are as follows:

1. Data Privacy and Security

One of the main challenges in using Big Data in HRM decision making is properly

managing the privacy and security of employee data. Because Big Data often involves the
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collection and analysis of very large and diverse data, it is important for companies to
ensure that employee data remains secure and protected from unauthorized access. This
involves implementing strict privacy policies, using secure encryption technology, and
enforcing strict rules regarding data use and access. In addition, companies also need to
increase employee awareness and training about the importance of maintaining personal
data privacy and avoiding accidental data security breaches.

Apart from privacy challenges, companies also need to face challenges related to
data security in managing Big Data for HR decision making. Sensitive and important
employee data must be protected from security threats such as hacking, malware and data
leaks. Therefore, companies must invest sufficient resources to build and maintain a strong
security system, including the use of firewalls, intrusion detection systems, and strict access
management. In addition, the use of best practices in information security management and
compliance with applicable data security standards is also very important to minimize data
security risks that could endanger the company's integrity and reputation.

2. Complex Data Integration

The main challenge faced in Big Data data integration is the complexity associated
with multiple different data sources and formats. Data can come from internal company
systems, cloud platforms, external databases, and even loT sensors, each with a unique
structure and format. This complicates the data integration process, because efforts are
required to manage and overcome differences in existing data formats and structures.
Management must ensure that this data is processed properly and can be combined into a
single dataset that can be used effectively in HRM decision making.

Apart from that, another challenge in Big Data data integration is ensuring the
consistency and accuracy of the data being combined. The quality of data from various
sources can vary, and efforts are often required to clean, validate, and normalize the data
before it can be used in analysis. This process involves the use of special algorithms and
techniques to identify and correct data errors and maintain consistency in the combined
data. Management must ensure that the data used in making HRM decisions is accurate,
relevant and consistent so that the resulting analysis results can be reliable and useful for
the company. By overcoming these data integration challenges, companies can maximize
the potential of Big Data in supporting smarter and more effective HR decision making.

3. Complex Analysis

The main challenge in processing and analyzing large volumes of data quickly is
ensuring the infrastructure and technology are capable of handling these demands.
Utilizing Big Data for HRM decision making requires sophisticated and reliable computing
systems to process data on a large scale. This includes the use of technologies such as
distributed computing and cloud computing, which enable parallel and scalable data
processing to handle high data volumes and complexity. Additionally, companies also need
to invest in robust, distributed data storage, to ensure data is available in real-time and can
be quickly accessed for analysis.

Furthermore, another challenge is the development of appropriate analysis
algorithms to extract useful insights from existing data. With large volumes of data,
efficient and effective algorithms are needed to identify patterns, trends and anomalies that
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are relevant for HRM decision making. This requires a deep understanding of data analysis
methodology as well as the selection of techniques and models that suit the characteristics
of the data at hand. Additionally, companies also need to ensure that they have sufficient
computing resources to run these algorithms quickly and efficiently. By overcoming these
challenges, companies can take full advantage of the potential of Big Data to support
smarter and more effective HR decision making.

4. Limitations of Analytical Skills

Implementing Big Data in HRM does require strong analytical skills from the
personnel involved. Complex data analysis requires a deep understanding of a variety of
relevant statistical techniques, data modeling, and analysis algorithms. Personnel involved
must be skilled in using data analysis software such as Python, R, or other data analysis
tools, and have the ability to develop and implement sophisticated predictive models. Apart
from that, a deep understanding of the business and HRM context is also needed so that
data analysis can be directed to provide useful insights for decision making in the field of
human resource management. Personnel experienced in HRM also need to understand the
company's business objectives and applicable HRM policies and procedures to ensure that
data analysis can be directed to support the company's overall strategy.

Furthermore, another challenge is the need to continuously improve personnel skills
and knowledge in increasingly complex and dynamic data analysis. The Big Data field
continues to develop and experiences rapid technological changes, so HRM personnel need
to continue learning and developing their skills in accordance with the latest developments.
Regular training, certification and professional development will be essential to ensure that
personnel have the skills and knowledge necessary to address increasingly complex data
analysis challenges and effectively harness the potential of Big Data in HRM decision
making. Thus, investment in the development of strong analytical skills for HRM personnel
will be the key to success in the application of Big Data in human resource management.

5. Unstructured Data Management

The main challenge in applying Big Data in HRM is dealing with unstructured data,
such as texts from social media or emails. This data is often very diverse and complex,
requiring specialized capabilities to extract useful and relevant information. One of the main
challenges is processing and analyzing text data using natural language processing (NLP)
techniques. This requires the use of advanced NLP algorithms and techniques to identify
and extract meaning from unstructured text, such as sentiment analysis, topic processing,
and document clustering. Apart from that, another challenge is in correctly interpreting the
information generated from this unstructured data, so that it can provide valuable insights
for HRM decision making.

To overcome this challenge, a holistic and integrated approach is needed in managing
unstructured data. Companies need to adopt technology and data analysis tools that are
able to manage text data efficiently, as well as develop teams that have specialized skills in
text data processing and analysis. In addition, collaboration between HR experts and NLP
experts is also important to ensure that this unstructured data is interpreted appropriately
according to business and HR needs. By addressing these challenges, companies can
harness the enormous potential of unstructured data, such as employee feedback from
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social media or email, to gain valuable insights and support more informed and effective HR
decision making.

CONCLUSION

The application of Big Data in Human Resource Management (HRM) decision making
brings various potentials and challenges that need to be considered. This potential includes
the ability to collect, analyze and interpret large volumes of data from multiple sources,
which can provide valuable insights for HRM strategies. However, emerging challenges,
such as data privacy and security, the complexity of data integration, and the need for
strong analytical skills, indicate that the application of Big Data in HRM requires a holistic
and integrated approach. It is important for companies to overcome these challenges by
using the right technology infrastructure, developing relevant personnel skills, and ensuring
a deep understanding of the business context and HRM. Thus, while Big Data offers great
potential to improve HRM decision making, managing the associated challenges is key to
success in implementing this technology effectively and sustainably in human resource
management.
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