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1. INTRODUCTION

The proliferation of Internet of Things (IoT) devices has revolutionized the way individuals interact with
technology, offering unprecedented convenience and connectivity. However, this surge in IoT adoption has
brought forth profound challenges conceming data privacy and security within information systems. The
interconnected nature of IoT devices, coupled with the vast volumes of data they generate and process, has
amplified the complexity of safeguarding sensitive information against malicious actors and inadvertent
breaches.

At the heart of this discourse lies the necessity for a comprehensive understanding of the vulnerabilities
inherent in contemporary information systems operating within the IoT ecosystem. This imperative calls for a
nuanced exploration of the theoretical frameworks underpinning data privacy and security paradigms. By
delving into the intricacies of system vulnerabilities, ranging from architectural flaws to cryptographic
deficiencies, researchers can elucidate the multifaceted dimensions of risk exposure within IoT-enabled
environments.

Central to this inquiry is the acknowledgment of the evolving threat landscape, characterized by sophisticated
cyber threats and emerging attack vectors targeting IoT infrastructures. As such, the conceptual framework
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guiding this study embraces a holistic perspective, integrating insights from information security theories,
privacy-enhancing technologies, and risk management frameworks. By synthesizing these theoretical
underpinnings, scholars endeavor to discern the underlying mechanisms driving data privacy breaches and
security lapses across diverse IoT deployments.

Furthermore, this study seeks to transcend theoretical abstraction by engaging with empirical evidence and
real-world case studies, thereby grounding theoretical constructs within practical contexts. Through rigorous
empirical analysis and methodological triangulation, researchers aspire to distill actionable insights and
pragmatic recommendations aimed at fortifying the resilience of information systems against prevailing and
nascent threats in the IoT landscape.

In essence, this introduction sets the stage for a comprehensive investigation into the intricate interplay
between data privacy, security imperatives, and system vulnerabilities within the age of IoT. By elucidating
the theoretical underpinnings and methodological approaches guiding this endeavor, scholars endeavor to
illuminate pathways toward a more robust and resilient IoT ecosystem, underpinned by steadfast
commitments to privacy protection and information security.

2. THEORETICAL BASIS
1. Cybersecurity:

Cyber security is a discipline that focuses on securing computer systems and networks from threats arising
from cyberspace. This concept is closely related to protecting data, information and networks that can be
disrupted or infiltrated by cyber attacks. Research in the field of cybersecurity involves identifying and
mitigating risks, monitoring security threats, and developing effective security policies and procedures.

2. Digital Transformation:

Digital transformation is the process by which organizations use digital technology to change the way they
operate, interact with customers, and provide new added value. Technological advances such as big data
analytics, Internet of Things (IoT), cloud computing, and artificial intelligence are the main focus in digital
transformation. This transformation provides the ability to collect, store, and analyze data efficiently, but also
increases the system's level of vulnerability to cyberattacks [4].

3. Risk Analysis:

Risk analysis is a systematic method for identifying, evaluating, and prioritizing threats and vulnerabilities
that can affect the security of information systems. Risk analysis helps organizations understand the
vulnerabilities and consequences of cyberattacks, so they can take appropriate protective measures and
manage risks in an efficient and effective manner.

4. Cyber Attacks:

A cyberattack is an attempt by a malicious actor to access, damage, destroy, or cause disruption to a
computer system, network, or electronic data. Types of cyber attacks include malware attacks, such as
viruses and ransomware, phishing attacks, DDoS (Distributed Denial-of-Service) attacks, and denial of
service (DoS) attacks. Understanding these types of attacks is important in protecting information systems
from detrimental intrusions.

5. Security Policy:

Security policy involves a set of rules, guidelines, and procedures established by an organization to protect
information systems and networks from security threats. This policy covers aspects such as managing user
access, monitoring copyright and privacy, using strong passwords, and adequate physical security.
Implementing good security policies is a key factor in protecting information systems from cyber attacks.




6. Network Security:

Network security involves steps taken to protect computer networks from attacks and threats to the integrity,
confidentiality, and availability of data. Network security includes setting up a reliable firewall, data
encryption, monitoring network activity, as well as protecting against cyber attacks that might damage
network operations and result in losses for the organization [5].

By understanding and applying this theoretical basis, a stronger strategy can be produced in facing cyber
security challenges in the era of digital transformation.

3. RESEARCH METHODOLOGY
1. Research Approach:

This research uses a comprehensive analytical approach that integrates two research methods, namely
literature studies and case studies. A literature study was conducted to gain an in-depth understanding of
cyber security in the era of digital transformation, including issues related to information systems. Case
studies were conducted to collect empirical data from various organizations that have undergone a digital
transformation process and faced cyber security challenges.

2. Development Method:

The development method in this research involves a comprehensive analysis of literature relevant to
cybersecurity and digital transformation. This includes reviewing existing theories, concepts, and frameworks
in the literature and related documents [6]. In the case study, data was obtained through direct observation,
interviews with relevant practitioners and managers, as well as analysis of documents related to the
implementation of information systems and the security measures that have been taken.

3. Variable Type:

Variables in this research include:
a.  Cybersecurity Challenges: include malware attacks, phishing attacks, insufficient network security,
privacy violations, insufficient training and security awareness, weak design in information systems.
b. Digital Transformation: includes the use of new technologies such as cloud computing, Internet of
Things (IoT), and big data analytics.
c. Security Protection: includes strong security practices, employee training, security monitoring, and
interor ganizational collaboration.

4. Data Collection:

The data in this research was collected through two methods, namely literature studies and case studies.
Literature studies involve searching and critical analysis of articles, books, reports and related documentation
from various sources with the aim of gaining an in-depth understanding of cyber security challenges in the
era of digital transformation. Case studies involve observations, interviews with relevant practitioners and
managers, as well as document analysis in order to assess the implementation of information systems and the
security approaches that have been taken.

5. Data Processing and Verification:

Data collected from literature studies and case studies will be analyzed qualitatively using content analysis
techniques. Data is classified and categorized based on identified cyber security themes and challenges. Data
from case studies will also be analyzed descriptively to describe the experiences and security strategies used
by various organizations [7]. The results of this analysis will be used to form a comprehensive picture of
cyber security challenges in the era of digital transformation.




Table 1. Research Time Table

No Research Stages Time (Mont)

1 Preparation and Planning 1

2 Data Collection 3

3 Data Analysis 2

4 Report Writing 2

5 Review and Revision 1

6 Completion and Publication 1

By using an approach based on literature studies and case studies, as well as through holistic data collection
and careful processing, it is hoped that this research can provide a comprehensive understanding of cyber
security challenges in the era of digital transformation in information systems.

4. RESULTS AND DISCUSSION

The results of this research found several main findings, including the following:
1. Technology Company
a. Challenges: Increased DDoS attacks, lack of cybersecurity training.
b. Solutions Taken: Implementation of advanced firewall, regular training for employees

[Se]

Financial Institutions
a. Challenges: Data theft, weaknesses in authentication systems.
b. Solution Taken: Use of multi-factor authentication, end-to-end data encryption.

3. Health services
a. Challenges: Ransomware attacks, vulnerable medical devices.
b. Solutions Taken: Regular data backups, increased security of medical devices.

Findings from the Survey:

1. Perception of Cybersecurity:
a. 70% of respondents feel that their organization is not fully prepared to deal with cyber threats.
b. 55% of respondents stated that existing cybersecurity training was inadequate.

(3]

Frequency of Security Incidents:
a4, 45% of organizations reported experiencing a cybersecurity incident in the last 12 months.
b. The most common incidents were phishing (60%), malware (40%), and ransomware (20%).

3. Organizational Readiness:
a.  Only 35% of organizations have a dedicated cybersecurity team.
b. 65% of organizations have started implementing new security technologies such as Al and machine
learning for threat detection.

Analysis and Discussion:
1. Key Challenges in Cybersecurity
a. Increase in Cyber Attacks: Many organizations report an increase in cyber attacks along with their
digital transformation.
b. Skills Shortage: Many organizations are facing a shortage of skilled workforce in cybersecurity.
¢. Integration of Old Technology: Integration of old information systems with new technology often
creates security vulnerabilities.

2. Solutions and Recommendations
a. Enhanced Training: More frequent and in-depth cybersecurity training programs for all employees.
b. Advanced Security Technologies: Implementation of advanced technologies such as Al to detect
and respond to threats in real-time.
c. Cyber Security Team: Establishment of a special cyber security team that is fully responsible for
data and system protection.




Practical Implications:
1. For Companies: Increase investment in security technology and employee training.
2. For Policy Makers: Develop stricter regulations and support for cybersecurity in digital transformation.

Research Limitations:

1. Limited Sample: The study only covered 40 organizations, so the results may not be widely
generalizable.

2. Subjective Perception: Survey data is based on employee perceptions which may be subjective.

Table 2: Cybersecurity Challenges From Case Studies

Case Study Main Challenges Solutions Taken
Technology DDoS attacks, lack of training Advanced firewall implementation,
Company regular training
Financial Data theft, authentication weaknesses Multi-factor authentication, data
Institutions encryption
Health Services Ransomware attacks, medical devices Periodic data backup, medical

vulnerable device security

Table 3: Cybersecurity Perception and Readiness Survey Results

Question Percentage of Respondents (%)
Organizations are not fully prepared to face cyber threats 70
Cyber security training is inadequate 55
Experienced a cybersecurity incident in the last 12 months 45
Phishing incident 60
Malware incident 40
Ransomware incident 20
Organizations have dedicated cybersecurity teams 35
Implementing new security technologies (Al, ML) 65

Key Challenges in Cyber Attacks (%)
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Figure 1. Graph of the Main Challenges in Cyber Attacks




Solutions Taken by the Organization (%)
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5. CLOSURE

In this scientific journal, a comprehensive analysis has been carried out regarding the cyber security
challenges faced in the era of digital transformation, with a focus on information systems [8]. This research
has illustrated several important aspects that organizations must consider in an effort to protect their assets
and deal with security threats in an ever-evolving digital environment.

In an era of increasingly complex digital transformation, cyber security threats are becoming more diverse
and serious. Malware threats, ransomware attacks, and data protection weaknesses are major challenges that
require serious attention and effort from organizations [9]. Hacking techniques continue to evolve, so
organizations must take a comprehensive approach to keeping their systems secure.

Recommendations resulting from this research include appropriate system updates, increasing employee
awareness regarding cybersecurity, using multi-tier security solutions, and conducting regular risk
management. Adoption of these measures is expected to help organizations increase their resilience to
cybersecurity threats and maintain the integrity and confidentiality of their information.

6




In the future, it is important for further research to keep abreast of technological developments and trends in
the field of cybersecurity, facing the challenges that arise in the era of digital transformation. It is also
necessary to consider new entry points created by the Internet of Things (IoT), artificial intelligence (AI), and
other technologies that will affect cybersecurity [10].

Overall, a comprehensive understanding of the challenges and solutions related to cybersecurity in the era of
digital transformation is essential. We hope that this scientific journal can make a valuable contribution to
that understanding, and help organizations and other stakeholders in maintaining information security and
protecting themselves from current and future cybersecurity threats.
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