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Summary: This article examines Industry 4.0's relationship with the rapidly developing 

technologies Internet of Things (IoT), Industrial Internet of Things (IIoT), Industrial 

Control Systems (ICS) and Supervisory Control and Data Acquisition (SCADA) and why 

cyber security is important in these areas. Examines in depth its critical importance. 

While Industry 4.0 is rapidly advancing towards adopting these technologies that allow 

businesses to become more efficient and flexible, cyber threats are also increasing at 

the same pace. 

 

It covers in detail the key components of Industry 4.0, IoT and IIoT devices, ICS and 

SCADA systems and their impact on business processes. It also discusses how 

these technologies are vulnerable to cyber threats and attacks and how these risks 

can be reduced. 

 

  



Industry 4.0 and Basic Concepts 
 

Industry 4.0 refers to a major transformation in industrial production. It represents an 

approach that makes traditional production systems more intelligent, connected and 

automated. 

 

 

To understand Industry 4.0, it is useful to first take a look at the previous industrial 

revolutions: 

• Industry 1.0 (Mid-18th Century): During this period, the use of water and steam-

powered machines initiated industrial production. Manual labor was replaced by 

production processes with machines. 

• Industry 2.0 (Late 19th - Early 20th Century): The use of electrical energy made mass 

production possible. Assembly lines and division of labor were the prominent 

features of this period. 

• Industry 3.0 (Mid-20th Century): Electronics and computers paved the way for 

automation. Automation in this period made production more precise and 

efficient. 

  



Development and Needs of Industry 4.0 
 

Industry 4.0 is considered the final stage of digital transformation. To understand why 

this new era is needed, we can look at the following factors: 

• Increasing Complexity: Production processes and industrial infrastructures have 

become increasingly complex. Industry 4.0 aims to better manage this 

complexity. 

• Competitiveness: Global competition forces companies to be more efficient and 

react faster. Industry 4.0 is a strategy developed to provide a competitive 

advantage. 

• Data Processing: Today, more processing power is needed to process and analyze 

large amounts of data. Industry 4.0 utilizes this data analysis capability. 

• Connected Devices: IoT and IIoT devices connect machines and processes. This 

connection increases efficiency in production. 

• Customer Needs: Customer demands are changing and customized products are 

in demand. Industry 4.0 is designed to meet these requirements for flexibility and 

customization. 

 

Industry 4.0 is an approach developed to respond to these needs and make industrial 

processes more competitive and efficient. 

  



Main features of Industry 4.0: 
• Smart Manufacturing: Production processes are optimized with technologies 

such as smart sensors, data analytics and artificial intelligence. 

• Connected Devices: IoT and IIoT devices enable the interconnection of machines 

and processes. 

• Autonomous Systems: Self-managing machines and processes that minimize 

human intervention. 

ICS and SCADA 
Industrial Control Systems (ICS) and Supervisory Control and Data Acquisition (SCADA) 

are important components used to control and monitor industrial processes. ICS 
provides control of production facilities and infrastructure. SCADA is used to monitor 

and manage large industrial systems. These systems are key elements that ensure the 
operation of factories, power plants and water treatment plants. 

IoT and IIoT 

IoT refers to the connection of things (e.g. devices, vehicles and household items) to 

the internet. IIoT uses this concept in an industrial context. IIoT increases efficiency by 
connecting industrial devices, sensors and equipment to the internet. 

Cyber Security and Industry 4.0 
The rapid development of Industry 4.0 has also led to an increase in cyber security 

threats. Smart manufacturing systems and connected devices present new targets for 
cyber attackers. In this context, cyber security becomes a critical element of Industry 

4.0. 
 

New Attack Faces 
Connected devices and networks are at the heart of Industry 4.0. IoT and IIoT devices 

are making manufacturing processes more efficient, while also providing new targets 

for cyber attackers. These devices can be vulnerabilities for cyberattacks and therefore 

their protection is critical. 

 

 

 



Data Security 
Industry 4.0 offers the ability to collect and analyze large amounts of data. However, 

this data may contain sensitive industrial process information. Cyber attackers can 

intercept this data and use it for cyber attacks that can have serious consequences, 

such as manipulation or disruption of industrial processes. 

Remote Access and Control 
Industry 4.0 increases remote access and control capabilities. This makes it possible to 

monitor and manage production processes remotely. However, this remote access 

offers cyber attackers more entry points into networks. Therefore, securing such 

remote access points is critical. 

 

Automation and Autonomous Systems 
Industry 4.0 increases the use of automation and autonomous systems. While 

minimizing human intervention, these systems can also become potentially dangerous 

for cyber attackers. Therefore, these automation and autonomous systems need to be 

compatible with cybersecurity. 

 

Cyber Security Training and Awareness 
Industry 4.0 adoption requires increased cybersecurity education and awareness. 

Industrial workers and managers need to know how to protect against cyber threats. At 
the same time, security policies and practices must be updated for this new digital age. 

 

IoT and IIoT Security 
IoT (Internet of Things) and IIoT (Industrial Internet of Things) are technologies that 

enable billions of devices around the world to connect to the internet. However, the 

rapid increase in the number of these connected devices poses serious cybersecurity 

threats. In this chapter, we will focus on IoT and IIoT security and discuss the threats 

these technologies face. 

• Growing Number of IoT and IIoT Devices 

o The rapid increase in the number of IoT and IIoT devices increases 

cybersecurity threats. These devices are ubiquitous, from homes to 



industrial facilities. But these devices often carry vulnerabilities and can be 

targeted by malicious users. 

• Weak Authentication and Access Control 

o Many IoT devices have inadequate authentication and access control 

mechanisms. This can lead to unauthorized access and cyberattacks. IIoT 

devices in particular take control of industrial processes and it is therefore 

critical that these devices are secure. 

• Data Encryption and Privacy 

o Data to and from IoT and IIoT devices needs to be encrypted and privacy 

protected. Data from these devices may contain sensitive industrial 

process information or personal information. Leaking such data can have 

serious consequences. 

• Update and Patch Management 

o It is important that IoT and IIoT devices are up-to-date and security 

patches are applied regularly. Updates fix vulnerabilities and increase the 

security of devices. 

• Physical Attacks 

o IoT and IIoT devices can be exposed not only to cyber attacks but also to 

physical attacks. Physical access to devices can threaten cybersecurity and 

therefore physical security is also important. 

• Awareness 

o Finally, it is critical that personnel using IoT and IIoT devices are aware of 

cybersecurity. Training programs and awareness campaigns ensure that 

employees are aware of cyber threats. 

 


