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ABSTRACT

This study investigates the impact of the Internet of Things (IoT) and Big Data on decision-making
processes within technology companies in Tangerang, Indonesia. Using a quantitative approach,
data were collected from 65 respondents through structured questionnaires, with responses
measured on a Likert scale (1-5). Data analysis was conducted using SPSS version 26, with
descriptive statistics, correlation analysis, and multiple regression analysis employed to examine
the relationships between the variables. The results reveal a significant positive relationship
between IoT implementation, Big Data utilization, and decision-making effectiveness. IoT was found
to have a slightly stronger impact than Big Data on decision-making, suggesting that real-time data
collection plays a crucial role in operational decision-making. This study highlights the importance
of IoT and Big Data in enhancing decision-making and provides practical insights for technology
companies aiming to improve their business processes.

Keywords: Internet of Things, Big Data, Decision-making effectiveness, Technology
companies, Tangerang.

INTRODUCTION

The rapid advancement of technology has significantly transformed the business
landscape[1], [2], [3], particularly in how organizations collect, process, and utilize data to make
informed decisions[4]. In the era of Industry 4.0, the integration of the Internet of Things (IoT) and
Big Data has emerged as a game-changer for companies striving to stay competitive and
innovative[5], [6]. These technologies enable organizations to capture and analyze vast amounts of
real-time data, providing valuable insights that can enhance decision-making processes and drive
better business outcomes[7], [8], [9].

Technology companies, in particular, are at the forefront of adopting IoT and Big Data to
streamline operations, improve product development[10], [11], and optimize resource management.
IoT facilitates the connection of devices and systems, allowing them to communicate and exchange
data autonomously[7], [12], [13]. Meanwhile, Big Data analytics enables companies to process large
datasets to uncover trends, patterns, and correlations that would otherwise remain hidden[14], [15].
The synergy between IoT and Big Data has proven to be a powerful tool in improving decision-

making accuracy, speed, and efficiency.
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Tangerang, a growing hub for technology companies in Indonesia, provides an ideal context
for examining the application of IoT and Big Data in decision-making[16]. As these companies
increasingly rely on technological solutions to maintain their competitive edge, it becomes crucial to
understand how [oT and Big Data influence their strategic choices and operational decisions[7], [17],
[18]. However, while there is considerable interest in these technologies[19], the empirical evidence
on their practical impact in real-world business contexts remains limited. This study aims to fill this
gapv by analyzing the use of IoT and Big Data in decision-making processes within technology
companies in Tangerang. Through a quantitative research approach[20], [21], [22], this paper
investigates the extent to which these technologies contribute to enhancing decision-making
capabilities[23].

LITERATURE REVIEW

Internet of Things (IoT) in Business Decision-Making

The Internet of Things (IoT) is a network of connected devices embedded with sensors and
technologies that exchange data over the internet, playing a crucial role in optimizing
business operations, communication, and decision-making. Porter and [24] note that IoT
enables real-time data monitoring for timely decisions. IoT applications across industries
like manufacturing, healthcare, and retail enhance automation and efficiency [24], [25]. [26]
highlight that integrating IoT with business analytics improves decision-making through
actionable insights, [27], [28] emphasize its role in creating competitive advantages by

streamlining operations and enhancing responsiveness.
Big Data Analytics and Its Role in Decision-Making

Big Data refers to large, complex datasets that are difficult to process using traditional
methods, but its advent has transformed how businesses collect and analyze information,
enabling the extraction of meaningful insights. Big Data analytics uses advanced
computational methods to analyze, visualize, and interpret these datasets, providing
organizations with deeper insights into operations, customer behaviors, and market trends
[29]. In decision-making, Big Data helps identify patterns and trends previously
undetectable with conventional methods, allowing for faster, more accurate decisions [30].
Technology companies benefit from Big Data in product innovation, customer analysis, and
operational efficiency [31]. When integrated with IoT, Big Data analytics processes real-time
data generated by IoT to improve strategic decisions. This combination enhances decision-
making by enabling organizations to quickly respond to market and operational
changes[32], with technology companies especially benefiting from innovation, improved

customer experiences, and optimized resource allocation[29], [32].
Empirical Studies on IoT, Big Data, and Decision-Making

Numerous empirical studies have investigated the impact of IoT and Big Data on decision-
making across various industries. [33] found that IoT applications in smart cities enabled
governments to make data-driven decisions regarding urban planning and public services.
[34] highlighted Big Data's role in supply chain management, showing its potential to
enhance decision-making through real-time analytics. In the technology sector, IoT and Big
Data are increasingly used to improve product development and customer service. [35]

noted that IoT allows technology companies to monitor product performance and user
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behavior in real-time, facilitating faster decision-making, while [36] found that Big Data
analytics improves decision-making speed and accuracy, boosting competitiveness by

allowing companies to predict customer preferences and enhance product offerings[37].
Decision-Making Models in the Context of IoT and Big Data

Decision-making models have evolved with the advent of IoT and Big Data technologies.
Traditional models, such as the rational model, relied on structured data and logical
reasoning to make decisions [38]. However, the integration of IoT and Big Data has led to
more dynamic, real-time models focused on data-driven decision-making, where vast
amounts of data are analyzed to identify optimal solutions. [39], [40], [41] highlights that this
data-driven approach shifts away from intuition-based decisions, emphasizing the critical
role of data in informing business strategies.[42] In this model, IoT generates real-time data,
while Big Data analytics processes it to provide actionable insights, particularly benefiting
technology companies by enabling them to swiftly adapt to market changes and make

informed decisions.
Theoretical Framework for IoT and Big Data in Decision-Making

The theoretical foundation of this research is based on the technology acceptance model
(TAM) and the resource-based view (RBV) of the firm. The TAM, developed by Davis (1989),
suggests that the perceived usefulness and ease of use of a technology influence its adoption,
with IoT and Big Data technologies being adopted by technology companies due to their
perceived utility in enhancing decision-making. Meanwhile, the RBV posits that a firm’s
resources and capabilities provide a basis for competitive advantage (Barney, 1991), with
IoT and Big Data serving as valuable resources that enable companies to process information
efficiently, make informed decisions, and improve performance. By leveraging these
technologies, companies can create a competitive edge, enhancing decision-making and
driving innovation. While substantial literature exists on the role of IoT and Big Data in
decision-making, empirical research focusing on technology companies in emerging
economies like Indonesia is limited. This study addresses this gap by examining the
adoption and impact of IoT and Big Data on decision-making in technology companies in
Tangerang, Indonesia, providing insights into how these technologies shape business

decisions in a rapidly growing technological hub.
METHODS
Research Design

This study adopts a quantitative research design to examine the influence of Internet of
Things (IoT) and Big Data on decision-making processes in technology companies located in
Tangerang, Indonesia. The quantitative approach was selected due to its ability to measure
relationships between variables and provide objective, statistical evidence. The research focuses on
understanding how the implementation of IoT and Big Data affects decision-making within these
companies. Data were collected through structured questionnaires and analyzed using statistical
methods to determine the significance of the relationships between the variables of interest.

Population and Sample

The population of this study consists of employees working in technology companies based
in Tangerang. These companies were selected due to their active involvement in adopting
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technological innovations such as IoT and Big Data. The sample size for this study is 65 respondents,
which was determined based on convenience sampling. This sampling technique was chosen to
facilitate access to participants who have relevant knowledge and experience with IoT and Big Data
implementation. All respondents hold positions that are directly or indirectly involved in decision-
making processes, ensuring that the data collected reflect practical insights into the use of these
technologies in their daily operations.

Data Collection Method

Primary data were collected through a structured questionnaire designed to capture the
respondents’ perceptions of IoT and Big Data usage in decision-making processes within their
companies. The questionnaire was distributed online to employees from the selected technology
companies. Each of these variables is measured using a Likert scale from 1 (strongly disagree) to 5
(strongly agree), with higher scores indicating greater perceived benefits from the use of IoT and Big
Data in decision-making.

Data Analysis

The data collected from the questionnaires were analyzed using SPSS version 26, following
several key steps. First, a descriptive analysis was conducted to summarize the respondents'
demographic characteristics and their general perceptions of IoT and Big Data usage, presenting
frequencies, percentages, means, and standard deviations. Second, reliability testing was performed
using Cronbach's alpha to ensure the internal consistency of the measurement items, with a value of
0.70 or higher considered acceptable. Third, correlation analysis was employed to assess the strength
and direction of the relationships between IoT implementation, Big Data utilization, and decision-
making effectiveness, using Pearson’s correlation coefficient. Fourth, multiple regression analysis
was conducted to determine the predictive power of IoT and Big Data on decision-making
effectiveness, with the regression equation formulated to explain how much variance in decision-
making could be attributed to the independent variables. Finally, significance testing was carried
out using p-values, with relationships deemed statistically significant if the p-value was less than
0.05.v

RESULTS AND DISCUSSION
Descriptive Statistics

The respondents of this study included 65 employees from various technology companies
in Tangerang, Indonesia, with 60% male and 40% female participants. The age distribution showed
that 35% were between 25 and 34 years old, 45% between 35 and 44 years old, and 20% were over 45
years old. The majority (70%) held managerial positions, while the remaining 30% were in non-
managerial roles. Regarding work experience, 50% of the respondents had 5 to 10 years of experience
in the technology sector, and the other 50% had over 10 years of experience. Descriptive statistics for
key variables indicated a high level of IoT usage, with a mean score of 4.12 (SD = 0.56), and Big Data
utilization with a mean score of 4.07 (SD = 0.60). Decision-making effectiveness scored 4.25 (5D =
0.50), suggesting that IoT and Big Data are perceived as highly beneficial for improving decision-
making in the surveyed companies.

Reliability Testing

To ensure the reliability of the measurement instruments, Cronbach’s alpha was calculated
for each variable. The results showed that all variables met the threshold of 0.70 for reliability. IoT
implementation had a Cronbach’s alpha of 0.78, Big Data utilization scored 0.81, and decision-
making effectiveness had an alpha value of 0.83. These values indicate that the items used to measure
these constructs were internally consistent and reliable.
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Correlation Analysis

The correlation analysis examined the relationships between IoT implementation, Big Data
utilization, and decision-making effectiveness. The results revealed a strong positive relationship
between IoT implementation and decision-making effectiveness (r = 0.722, p < 0.01), as well as
between Big Data utilization and decision-making effectiveness (r = 0.683, p < 0.01). These findings
suggest that increased usage of IoT and Big Data improves decision-making effectiveness within
technology companies, supporting previous research that highlights how real-time insights and
analytical tools from these technologies enhance the quality and speed of business decisions [40],
[41].

Regression Analysis

A multiple regression analysis was conducted to assess the extent to which IoT
implementation and Big Data utilization predict decision-making effectiveness. The regression
model was statistically significant (F = 48.124, p < 0.01), with an R? value of 0.63, indicating that 63%
of the variance in decision-making effectiveness can be explained by these two variables. The
regression equation was: Decision-Making Effectiveness = 1.239 + 0.458(IoT Implementation) +
0.417(Big Data Utilization). Both IoT implementation (3 = 0.458, p < 0.01) and Big Data utilization (3
= 0.417, p < 0.01) were significant predictors, with IoT having a slightly stronger impact. This
confirms that both technologies positively influence decision-making effectiveness, with IoT's real-
time data collection giving it an edge, aligning with previous research that highlights the critical role
of IoT in driving improved operational decisions [38], [39].

Discussion

The results of this study highlight the critical role of IoT and Big Data in enhancing decision-
making processes in technology companies in Tangerang. Both technologies were found to have a
strong positive impact on decision-making effectiveness, with IoT playing a slightly more prominent
role than Big Data. This finding suggests that the ability to collect and analyze real-time data from
interconnected devices significantly improves the speed and accuracy of business decisions.

The strong correlation between IoT and decision-making effectiveness can be attributed to
its ability to generate continuous streams of data, allowing companies to monitor operations, predict
potential disruptions, and respond proactively. This aligns with the literature, where IoT is
recognized as a key enabler of real-time decision-making in various industries [33]. In the context of
technology companies, IoT facilitates efficient product development, supply chain management, and
customer service, all of which contribute to better decision-making outcomes.

Similarly, the positive impact of Big Data on decision-making effectiveness can be linked to
its capacity to process and analyze large datasets. Big Data allows companies to gain deep insights
into customer preferences, market trends, and operational performance, which in turn supports
more informed and strategic decision-making[33]. The results of this study are in line with previous
research suggesting that companies that effectively leverage Big Data analytics are better equipped
to make data-driven decisions [35], [36].

While both IoT and Big Data positively influence decision-making, the slightly stronger
effect of IoT may indicate that companies are more reliant on real-time data for operational
decisions[37], whereas Big Data analytics is used for more strategic, long-term decision-making. This
finding suggests that technology companies should prioritize the integration of IoT systems into
their decision-making processes to maintain agility and competitiveness in a fast-paced
technological environment.
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Practical Implications

The findings of this study offer several practical implications for technology companies in
Tangerang and beyond. First, companies should prioritize integrating IoT into their business
operations to enhance decision-making efficiency, as IoT systems enable real-time data collection
that can significantly improve decisions related to product development, customer service, and
supply chain management. Second, investing in advanced Big Data analytics tools is crucial to
enhance decision-making capabilities, as Big Data analytics allows companies to extract deeper
insights from large datasets, supporting more strategic decisions. By combining the strengths of IoT
and Big Data, companies can gain a competitive edge, improving both operational and strategic
decision-making processes.

Limitations and Future Research

Despite its contributions, this study has several limitations. First, the sample size of 65
respondents may limit the generalizability of the findings, and future research should include a
larger sample to provide a more comprehensive understanding of the impact of IoT and Big Data on
decision-making. Second, the focus on technology companies in Tangerang may not fully capture
the experiences of companies in other regions or industries, so expanding future studies to include
a broader range of industries and locations would yield more generalizable results. Additionally,
this study emphasizes the quantitative aspects of IoT and Big Data implementation; incorporating
qualitative methods, such as interviews or case studies, in future research could offer deeper insights
into the challenges and best practices associated with integrating these technologies into decision-
making processes.

CONCLUSION

This study concludes that both IoT and Big Data play significant roles in improving decision-
making effectiveness within technology companies in Tangerang. IoT's ability to provide real-time
data enhances operational decision-making, while Big Data analytics supports more strategic, long-
term decisions. The positive impact of these technologies emphasizes the need for technology
companies to continue investing in IoT systems and Big Data analytics to stay competitive and
responsive to market demands. While IoT showed a slightly stronger influence, the combination of
these two technologies provides a robust framework for data-driven decision-making. Future
research should aim to explore larger samples and different industry sectors to expand the
generalizability of these findings.
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