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Employee attendance management systems have become a major focus of the
Industrial Revolution 4.0 era due to their significant role in increasing organiza-
tional productivity and performance. This study demonstrates the importance
of the SmartPLS methodology in analyzing the impact of IoT based attendance
technology and big data analytics on the efficiency and accuracy of employee
attendance. Both the assessments reviewed show that the use of IoT based atten-
dance technology and the implementation of big data analytics systems have
a significant positive impact on the efficiency and accuracy of employee at-
tendance. IoT based attendance technology enables real-time attendance data
collection with high accuracy, while big data analytics enables organizations
to derive valuable insights from the large volume of collected attendance data.
These findings provide a better understanding of the contribution of technology
in increasing organizational productivity and performance in today digital age.
This study provides valuable insights for business professionals and academics
to develop adaptive and effective attendance management strategies. Using IoT
based attendance technology and big data analytics, organizations can improve
operational efficiency, increase payroll accuracy, and optimize overall human
resource utilization. Furthermore, the study also highlights the importance of
adapting and innovating in the face of technological developments. By incorpo-
rating knowledge of the latest technology and industry trends, organizations can
continuously enhance their attendance management strategies to remain relevant
and competitive in the ever changing business environment.
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1. INTRODUCTION

In the era of Industrial Revolution 4.0, technological transformation has fundamentally changed the
business landscape, introducing concepts such as the Internet of Things (IoT), Big Data, and Artificial Intelli-
gence (Al) [1]. An important area in this context is employee attendance management at the workplace. The
efficiency and accuracy of employee attendance are crucial for the productivity and operational efficiency of
organizations in the face of increasingly dynamic and competitive market demands. Attendance systems using
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the latest technologies such as IoT and big data analytics are potential solutions to increase the efficiency and
accuracy of recording employee attendance [2]. Amidst this dynamism, the SmartPLS (Partial Least Squares)
method offers an effective approach to analyze the relationships between complex variables in the context of
systems present in the era of Industrial Revolution 4.0 [3]. SmartPLS enables researchers to understand the
impact of independent variables, such as IoT based timekeeping technology and big data analytics systems,
on dependent variables such as employee timekeeping efficiency and accuracy. Therefore, this study aims to
explore the role and contribution of the SmartPLS method in enhancing our understanding of the factors affect-
ing employee timekeeping efficiency and accuracy in the era of the fourth industrial revolution [4]. Through
a review of two journals that use the SmartPLS method, this study will identify the applicable framework and
key findings relevant to the context of this study. It is hoped that the results of this study can provide valuable
insights for business practitioners, academics, and other stakeholders in their efforts to improve the efficiency
and accuracy of employee timekeeping management in today digital era [5].

2. LITERATURE REVIEW

In this literature review, we will describe the latest developments in technology that are driving the
transformation of employee attendance management, as well as the theoretical concepts that are the basis for
understanding the role of this technology in the context of the Industrial Revolution 4.0.

2.1. Traditional vs. Modern Presence Systems Technology Based Presence System

In the era of the Industrial Revolution 4.0, technological transformation has changed the model of
employee attendance management, replacing traditional manual attendance systems with more complex tech-
nological solutions [6]. Traditional attendance systems often involve time consuming and error prone manual
processes, such as recording employee attendance with paper cards or time cards. Meanwhile, technology
based attendance systems use innovations such as biometric sensors, facial recognition, or GPS monitoring to
automatically record employee attendance. By using this technology, businesses can reduce the administrative
time and effort required to manage employee attendance, as well as increase the accuracy and precision of
recording attendance data [7].

Technology based attendance systems also offer additional benefits in terms of flexibility and ac-
cessibility. Unlike traditional timekeeping systems that are limited to certain physical locations, technology
solutions make it possible to monitor employee attendance from anywhere and at any time [8]. This is possible
for companies with employees who work remotely or have flexible work schedules. Additionally, technol-
ogy timekeeping systems are often integrated with Human Resource Management (HRM) systems, allowing
attendance information to be fed directly into payroll and other employee management processes. Thus, the
comparison between traditional and technology timekeeping systems shows a significant shift in the way com-
panies manage employee attendance in the era of the Fourth Industrial Revolution [9].

2.2. IoT in Attendance Management

The IoT has become one of the key technologies that is transforming the way businesses manage
employee attendance [10]. In the context of attendance management, IoT enables the integration of smart
sensors and other connected devices to effectively monitor and manage employee attendance. For example,
businesses can use presence sensors that are directly connected to the Internet to automatically detect employee
presence when they enter and exit the workplace. Additionally, IoT sensors can be used to monitor the work
environment, such as temperature and humidity, which can affect employee productivity and health. With the
data collected through 10T, companies can optimize attendance management processes, identify patterns and
trends, and take necessary actions to increase employee efficiency and comfort [11].

The application of IoT in timekeeping management also opens up new opportunities for developing
more integrated and adaptive solutions. By applying IoT technology, businesses can connect their timekeeping
systems with their HRM platforms and other systems, such as payroll systems and employee performance
analytics [12]. This integration allows for a smoother flow of information between different business functions,
leading to faster and more informed decision making. In addition, the use of IoT in timekeeping management
allows businesses to improve the employee experience by providing easier and more transparent access to their
own timekeeping data. Therefore, the implementation of IoT in timekeeping management has a positive impact
on operational efficiency and the overall employee experience [13].
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2.3. Big Data Analytics for Attendance Management

Big Data Analytics has transformed the way businesses manage employee attendance by enabling
in depth analysis of various aspects of attendance. In the context of attendance management, Big Data An-
alytics enables businesses to collect, store, and analyze large volumes of employee attendance data quickly
and efficiently [14]. This includes data on work schedules, absences, and working hours collected from var-
ious sources, including attendance systems, mobile applications, and IoT sensors. Using big data analytics
techniques such as pattern analysis, clustering, and prediction, businesses can identify trends, anomalies, and
behavioral patterns that are useful for optimizing attendance management. This can help businesses create
more efficient work schedules, reduce absenteeism, and increase overall employee productivity [15].

One of the key benefits of big data analytics in attendance management is its ability to provide deep
and predictive insights. By using sophisticated analytics techniques, such as machine learning and data mining,
companies can make more accurate predictions about future employee attendance trends [16]. This allows
businesses to take preventive or corrective action faster, such as predicting staff shortages in busy schedules
or identifying unusual absenteeism patterns that may indicate underlying problems within the organization.
Therefore, the use of big data analytics in attendance management offers significant benefits to businesses by
increasing operational efficiency, reducing costs, and improving employee work experience [17].

2.4. Challenges and Opportunities in Implementing a Presence System in the Era of Industrial Revolu-
tion 4.0

Implementing a time attendance system in the era of the Fourth Industrial Revolution poses a number
of challenges that businesses must overcome [18]. One of the main challenges is integrating new technology
with existing infrastructure. Companies should ensure that the time attendance system they implement can
integrate with existing systems, such as HRM and payroll systems [19].

In addition, businesses should also consider stricter data security when managing sensitive employee
time attendance information. This includes protecting biometric data and other personal information stored in
technology based time attendance systems. In addition to technical challenges, companies also face cultural
and organizational challenges in adopting technological change. Employee acceptance and adoption of new
technology can be a barrier, so companies must implement effective training and communication programs to
ensure successful implementation [20].

However, in the face of current challenges, implementing a timekeeping system in the era of the Fourth
Industrial Revolution also brings great opportunities for businesses. One of the main opportunities is to improve
operational efficiency and HRM. By using more sophisticated timekeeping technology, businesses can reduce
the administrative time and effort required to manage employee timekeeping, as well as increase the accuracy
and precision of recording timekeeping data [21]. Furthermore, the use of technology based time attendance
systems also opens up the possibility of developing more integrated and adaptive solutions that can improve
collaboration and coordination between different departments within the organization. Thus, implementing a
presence system in the era of the 4.0 industrial revolution is not only a necessity but also an opportunity to
improve the company operational efficiency and competitiveness in an increasingly competitive and dynamic
market.

2.5. The Effect of Attendance Efficiency and Accuracy on Organizational Productivity and Perfor-
mance

The importance of efficiency and accuracy of attendance in the context of organizational productivity
and performance has become an increasingly important focus in the era of Industrial Revolution 4.0. The
efficiency of employee attendance is closely linked to the optimal management of an organization time and
resources [22]. As the employee attendance process becomes more efficient, the administrative time and effort
spent on recording and managing attendance can be reduced, allowing more focus on productive activities that
add value to the organization. On the other hand, the accuracy of employee attendance plays an important
role in measuring the availability of human resources required for the organization operations. With accurate
attendance records, businesses can identify employee attendance and absence patterns, better manage work
schedules, and predict future workforce needs, which helps increase overall organizational productivity and
performance [23].

Previous research has provided strong evidence of a positive relationship between the effectiveness and
accuracy of attendance and organizational productivity and performance. As companies strive to improve the
efficiency and accuracy of employee timekeeping, they tend to see increased productivity at various levels, from
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the individual level to the overall organizational level [24]. Research has also shown that effective and accurate
timekeeping can help reduce costs associated with unplanned absences, increase attendance rates, and optimize
the use of human resources [25]. Therefore, a thorough understanding of the impact of timekeeping efficiency
and accuracy on organizational productivity and performance can provide valuable insights for businesses in
their efforts to improve operational efficiency and competitiveness in an increasingly competitive market.

2.6. Problem

The problem posed in this study is how to increase the efficiency and accuracy of employee attendance
in the era of the Industrial Revolution 4.0 through the implementation of technology based attendance systems,
such as the IoT and big data analytics. Faced with increasingly dynamic and competitive market demands,
effective and accurate attendance management becomes crucial to organizational productivity and performance.
However, the implementation of an effective attendance system faces challenges in integrating new technology
with existing infrastructure, data security, and cultural and organizational appropriateness [26]. Therefore, this
study aims to explore the role of SmartPLS in analyzing the relationship between factors such as IoT based
attendance technology and big data analytics with the efficiency and accuracy of employee attendance, thereby
providing valuable insights for business practitioners and scholars for improvement. Attendance Management
in Today Digital Age.

3. RESEARCH METHODS

This research method applies a descriptive analysis method using two reference journals that have used
the SmartPLS method in the context of employee attendance management in the era of the Industrial Revolution
4.0. First, the framework applied in both reviews was identified, including the independent variables used to
analyze the impact of IoT based attendance technology and Big Data analytics systems on the efficiency and
accuracy of employee attendance [27]. Next, adjustments were made to the identified variables with those of
this study, thus allowing for a suitable comparison between the results found in the two reference reviews and
the current study.

The research variables and indicators used in this study are summarized in Table 1, which presents the
different categories of variables such as IoT based presence technology, Big Data analysis systems, actual use,
efficiency, and accuracy, along with their corresponding indicators and codes. The findings of this research are
expected to provide insights into the significance of adopting technology to enhance the quality and accuracy
of attendance processes across various industrial sectors [28].

Table 1. Research Variable Table

Variable Indicator Code
Feature Design MAFD
Effort Expectancy EE
Social Influence SI

IoT Based Presence Technology Facilitating Condition FC
Habit HT
Behavioral Intention BI
Perceived Usefulness COULD

. . Performance Expectancy PE

Big Data Analysis System Attitude Toward Using MORE
Hedonic Motivation HM

Actual use Use Behavior UB
Actual Use AUOM
Required Recording Time WPD

Efficiency (IF) Administrative Cost Savings PBA
Increased Employee Productivity PPK
Logging Error Rate TKP

Accuracy (AND) Attendance Data Consistency KDK
Necessary Reconciliation RYD
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This study aims to examine the importance of improving attendance efficiency and accuracy through
the use of presence systems based on technology in the era of Industry 4.0. The primary focus of the research
is to analyze how the implementation of IoT based attendance systems and Big Data analytics can impact
time management, administrative cost savings, employee productivity, and the accuracy of attendance data
within organizations. The study also explores the relationship between the technologies used and the factors
influencing actual usage, as well as their impact on efficiency and accuracy [29].

Table 2. Hypothesis Table
Hypothesis Variable Channel Description
The use of IoT based atten-
dance technology increases
employee attendance effi-
ciency.
The use of IoT based atten-
dance technology increases
the accuracy of employee at-
tendance.
Implementing a big data
analysis system increases
employee attendance effi-
ciency.
Implementing a big data
analysis system increases
the accuracy of employee at-
tendance.
The use of IoT based atten-
dance technology has a pos-
itive impact on employee at-
tendance efficiency.
The implementation of a big
data analysis system has a
positive impact on employee
attendance efficiency.
The use of IoT based atten-
dance technology has a pos-
itive impact on employee at-
tendance accuracy.
The implementation of a big
data analysis system has a
positive impact on the ac-
curacy of employee atten-
dance.

Independent Variable

H1 IoT Based Presence Technology

Accuracy

Independent Variable

H2 Big Data Analysis System

Accuracy

Dependent Variable

H3 Employee Attendance Efficiency

Big Data Analysis System

Dependent Variable

H4 Employee Attendance Accuracy

Big Data Analysis System

The hypotheses related to this study are summarized in Table 2, which presents the different hy-
potheses, their associated variables, channels independent or dependent, and detailed descriptions. This table
provides a clear overview of how each technology and system impacts employee attendance efficiency and
accuracy [30].

This study aims to explore the impact of two key technologies IoT based presence systems and Big
Data analysis systems on employee attendance efficiency and accuracy. It investigates how the implementation
of these technologies as independent variables can influence attendance efficiency and accuracy as dependent
variables. By analyzing the relationships between these variables, the research aims to provide insights into the
positive effects of technology integration in improving organizational attendance management [31].
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Figure 1. Flow of Research Variables

As shown in Figure 1, the influence of IoT and Big Data systems on attendance is highlighted, along
with their impact on both efficiency and accuracy. This visual representation aids in grasping the conceptual
framework of the research.

This figure illustrates the core components of the IoT based presence technology and Big Data analy-
sis system as they relate to employee attendance efficiency and accuracy. It visualizes the interaction between
the different variables such as the independent variables IoT based presence technology and Big Data anal-
ysis system and the dependent variables employee attendance efficiency and accuracy. The diagram helps in
understanding the proposed relationships and how each element contributes to the overall performance and
effectiveness of the attendance management system.

4. RESULT AND DISCUSSION

For example, the path coefficient of 0.545 for IoT indicates a strong positive relationship between
IoT based technology and automated attendance accuracy. This can be interpreted as a call for organizations
to invest in advanced IoT solutions to reduce errors in attendance tracking. The analysis is then conducted
by comparing the key findings of the two reference reviews with the purpose of the current study, namely,
to explore the impact of IoT based presence technology and Big Data analytics on employee efficiency and
accuracy. This comparison is made by noting the similarities and differences in the analytical methods used
as shown in Table 3, the results found, and the implications generated in the research context. In this way,
a deeper understanding of the contribution of the SmartPLS approach in exploring the factors influencing
employee attendance management in the era of the 4.0 industrial revolution can be obtained.

Table 3. Cronbach Alpha
Variable Cronbach Alpha AVE

AND 0.889 0.819
IF 0.861 0.783
10T 0.902 0.634
SABD 0.917 0.708

Table 3 presents the Cronbach Alpha values and Average Variance Extracted (AVE) for the different
variables analyzed in the study. Cronbach Alpha is used to measure the internal consistency or reliability of the
variables, with higher values indicating better reliability. The AVE is a measure of the variance captured by the
construct in relation to the variance due to measurement error.
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Table 4. Path Coefficient

Variable Path Coefficient
10T — AC 0.545
10T — EF 0.527
SABD — AC 0.345
SABD — EF 0.396

Table 4 presents the path coefficients for the variables in the study. Path coefficients represent the
strength and direction of the relationships between the variables in the model. A higher path coefficient indi-
cates a stronger influence of one variable on another.

From the results of the analysis using the SmartPLS method, it was found that the use of IoT Based
Presence Technology has a significant influence on employee Attendance Accuracy, with a path coefficient
of 0.545. This shows that the implementation of IoT based attendance technology can positively increase the
accuracy of recording employee attendance in the context of the Industrial Revolution 4.0. Apart from that, its
influence on Attendance Efficiency (EF) is also quite strong, with a path coefficient of 0.527, indicating that
this technology also has the potential to increase efficiency in employee attendance management. Apart from
IoT, System Analysis Big Data (SABD) also has a significant impact on the AK and EF of employees, although
the coefficient is slightly lower than IoT. The path coefficient between SABD and AK is 0.345, while that
between SABD and EF is 0.396. These results indicate that the implementation of Big Data analysis systems
also contributes positively to the accuracy and efficiency of employee attendance in a digitally connected work
environment.

These results support the hypothesis proposed previously. The First Hypothesis (H1) is proven with
significant path coefficients between IoT AK and EF. Likewise with the Second Hypothesis (H2) regarding
SABD and its influence on AK and EF. Both strengthen the argument that IoT based attendance technology
and Big Data analysis systems have an important role in increasing the accuracy and efficiency of employee
attendance in the Industrial Revolution 4.0 era. The contribution of these results is very relevant in the context
of employee attendance management in the current digital era. The implication is that organizations and com-
panies should seriously consider adopting IoT based attendance technologies and Big Data analysis systems
to increase the efficiency and accuracy of employee attendance, which in turn can improve productivity and
overall company performance. In addition, this research provides a strong foundation for further exploration
and development in optimizing employee attendance and attendance management systems in the future.

5. MANAGERIAL IMPLICATION

This study emphasizes the significant role of IoT based attendance technology and big data analytics
in enhancing the efficiency and accuracy of employee attendance management. For managers, this implies
that adopting these advanced technologies can lead to substantial improvements in operational efficiency and
accuracy. By integrating IoT based systems, organizations can collect real time, error free attendance data,
which allows for more accurate payroll processing and better tracking of employee performance. Additionally,
big data analytics enables managers to analyze large volumes of attendance data to derive valuable insights,
optimize resource allocation, and improve workforce management.

From a strategic perspective, managers should prioritize the implementation of these technologies to
streamline administrative processes, reduce costs, and improve overall productivity. This can lead to better
decision making, as access to accurate and timely data provides a clearer understanding of employee behavior
and performance patterns. Furthermore, incorporating IoT and big data into attendance systems ensures that
the organization is well prepared to meet the demands of the digital age, maintaining its competitiveness in an
increasingly tech driven business environment.

However, it is important for managers to remain adaptable and continuously innovate. As the techno-
logical landscape evolves, managers must stay informed about the latest trends and advancements in IoT and
data analytics to keep their attendance management systems up to date. By doing so, organizations can enhance
their operational strategies, stay competitive, and ensure long term success in the rapidly changing market.
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6. CONCLUSION

Future research could explore the long term impacts of IoT and Big Data Analytics in diverse or-
ganizational settings, or evaluate the performance of varied IoT devices in attendance management systems.
The results of this research, using the SmartPL.S method in the context of employee attendance management
during the Industrial Revolution 4.0 era, highlight the significant positive influence of IoT based attendance
technology and Big Data analytics on both the efficiency and accuracy of employee attendance. These findings
confirm the critical role of technology in improving organizational performance, demonstrating its potential to
enhance operational efficiency and reduce errors in attendance management.

Moreover, the study emphasizes the effectiveness of the SmartPLS method in uncovering the under-
lying factors influencing employee attendance management. By showing how IoT and Big Data contribute to
higher productivity and accuracy, the research underscores the importance of adopting advanced technologies
to meet the demands of the modern workplace. This is particularly crucial in an era where businesses are faced
with increasing competition and dynamic market conditions.

However, there are limitations in the scope of the study, such as the sample size and the generalization
of the results. Further research could investigate the application of these technologies in different industries
or regions to better understand their long term impact and scalability. These insights would provide valu-
able guidance for business practitioners and academics looking to strengthen adaptive and effective attendance
management strategies, helping organizations thrive in the increasingly digital and competitive environment.
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