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Executive Summary

Operational Technology (OT) environments are the backbone of industrial operations,  

enabling real-time control and automation across manufacturing, energy, and critical  

infrastructure sectors. However, as these environments become increasingly digitized and 

interconnected, they face escalating cybersecurity threats. OT security and vulnerability 

management are no longer optional; they are critical to sustaining operational resilience, 

meeting regulatory compliance, and mitigating risks to business continuity.

This white paper addresses the challenges and imperatives of OT security, with a specific 

focus on vulnerability management. It highlights the role of advanced solutions such as 

octoplant, which provides latest comprehensive cybersecurity capabilities, including  

Common Vulnerabilities and Exposures (CVE) mapping, asset-specific insights, and  

compliance enablement. The paper will explore the regulatory landscape in the USA and 

Germany, evaluate common challenges, and present strategies for robust vulnerability  

management.
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The Growing Threat Landscape  
in OT Security

The convergence of IT and OT has exposed industrial systems  

to sophisticated cyber threats. 

Key factors exacerbating the OT threat landscape include:

1. Legacy Systems:  

Many OT systems were designed for operational efficiency rather than security,  

often relying on outdated hardware and software.

2. Increased Connectivity:  

The rise of Industrial IoT (IIoT) and smart factories has increased the attack surface,  

making OT environments more vulnerable to breaches.

3. Human Factors:  

Insider threats, misconfigurations, and lack of specialized training contribute  

to security gaps. 

4. Advanced Persistent Threats (APTs):  

Nation-state actors and cybercriminals increasingly target critical infrastructure  

for geopolitical or financial gain.

The consequences of a security breach in OT 

environments can be catastrophic, leading  

to production downtime, safety hazards, and 

reputational damage.
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Future demands higher security 
investments from companies

Fig 1: Estimated costs of cybercrime (2016-2028) - Source: Statista Market Insights, National Cyber Security  

Organizations, FBI - Federak Bureau of Investigation, IMF

The estimated costs of cybercrime have shown a consistent and significant increase  

from 2016 to projections for 2028. This upward trend underscores the escalating threat 

landscape, reflecting the growing sophistication of cybercriminal activities and their  

financial repercussions on organizations worldwide. As cyber threats evolve, businesses 

face mounting expenses related to security breaches, regulatory compliance, and  

operational disruptions, emphasizing the urgent need for robust cybersecurity strategies 

and proactive risk management.

In light of this alarming development, companies must rethink their security strategies  

and increasingly invest in modern technologies, including software solutions. This involves  

the implementation of advanced cybersecurity solutions specifically designed to defend 

against current threats. Furthermore, continuous employee training plays a crucial role in  

raising security awareness. Collaborating with experts and investing in tailored software  

solutions provide additional protective measures against potential attacks. Only through  

proactive measures and comprehensive investments in technology and training can  

companies minimize risks and protect their data and financial stability.

2016

Notes: Data is shown in current exchange rates and reflects the impact of the Russia-Ukraine war on the market.

Last update: June 2024

Sources: Statista Market Insights, National Cyber Security Organizations, FBl - Federal Bureau of Investigation, IMF

0,62 0,72
1,04

2,59

4,64

6,72

7,54

8,46

9,38

10,32

11,31

12,59

14,23

0

2,5

5

7,5

10

12,5

15

2018 2020 2022 2024 2026 2028

in
 t

ri
lli

o
n

s 
E

U
R

 (
€

)

6     



Challenges in OT Vulnerability 
Management

2. Prioritization of Vulnerabilities1. Visibility and Asset Inventory

A common challenge in OT environments is the 

lack of comprehensive visibility into the assets  

on the production floor. Unlike IT, where asset 

management tools are widely used, OT often  

deals with: 

Without a clear understanding of what assets exist 

and their current state, vulnerability management 

efforts can be incomplete or misguided.

� Legacy equipment that lacks modern  

connectivity or standardized communication 

protocols.

� Inconsistent documentation, making it hard  

to map out all devices, firmware versions, and  

software configurations.

� Dynamic changes, where devices are added,  

replaced, or modified without centralized 

oversight.

The volume of vulnerabilities disclosed  

daily through CVEs (Common Vulnerabilities  

and Exposures) is overwhelming for most  

organizations. Many struggle with questions  

like:

� Which vulnerabilities pose the greatest risk  

to critical operations?

� How do we balance addressing high-impact 

CVEs with limited resources and downtime 

constraints?

� Are all disclosed vulnerabilities relevant  

to our specific OT environment, or can some  

be deprioritized?

The lack of context-specific prioritization can  

lead to either unnecessary panic or a false sense 

of security.

3. Regulatory Compliance  
and Reporting

Regulatory frameworks in the USA, Germany,  

and the EU impose strict requirements on  

vulnerability management, including:

� Mandatory incident reporting within  

tight timeframes.

� Proof of adequate cybersecurity measures 

during audits.

� Implementation of risk management  

systems that include vulnerability detection 

and mitigation.

Failing to comply with these requirements  

can result in heavy fines, reputational damage,  

and even operational shutdowns for critical  

infrastructure operators.

4. Resource and  
Expertise Constraints

Security teams typically focus on IT, leaving  

OT systems neglected and vulnerable to cyber  

threats. Challenges include:

� Shortages of personnel trained in OT-specific  

security practices.

� Heavy reliance on external consultants, which  

can be costly and slow.

� Difficulty in recruiting and retaining talent  

familiar with both OT processes and  

cybersecurity. 
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5. Integration Challenges  
with Legacy Systems

Many OT systems were never designed with  

cybersecurity in mind. Their proprietary nature  

and lack of standardized protocols make them 

resistant to integration with modern security tools. 

Challenges include:

� Limited or no support for updates and patches 

from original equipment manufacturers 

(OEMs).

� The risk of disruptions caused by applying 

updates to systems designed for continuous 

operation.

� Difficulty in monitoring and securing legacy  

systems that communicate through outdated 

or non-IP-based protocols. 

6. Cross-Site  
 Standardization

Global organizations face the challenge of  

standardizing security practices across multiple 

facilities, each with unique configurations,  

equipment, and operational requirements.  

This lack of standardization leads to:

� Disjointed vulnerability management  

practices.

� Inconsistent reporting and auditing  

processes.

� Increased risk of overlooked vulnerabilities  

in one or more sites. 

7. Balancing Security  
 and Operations

In OT environments, security cannot come  

at the expense of uptime or operational  

efficiency. Common challenges include:

� Fear of implementing patches that could  

cause system instability or downtime.

� Resistance from operational teams who  

prioritize production over cybersecurity.

� The complexity of testing patches in an  

environment where safety and operational  

continuity are paramount.

Challenges in OT Vulnerability 
Management
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Regulatory Landscape 

Germany
Germany, as a leader in industrial automation, has implemented  

stringent cybersecurity regulations to protect its critical infrastructure. 

Key frameworks include:

1.  IT-Sicherheitsgesetz 2.0

This legislation strengthens the requirements for 

operators of critical infrastructure (KRITIS). Key 

provisions include:

� Mandatory implementation of “state-of-the-art” 

cybersecurity measures.

� Incident reporting to the Federal Office for Infor-

mation Security (BSI) within specific timeframes.

� Regular audits to ensure compliance with the 

law.

� Fines of up to €20 million for non-compliance.

2.  KRITIS Framework

Germany defines critical infrastructure sectors, 

including energy, healthcare, transportation, and 

manufacturing. Operators in these sectors must 

adhere to strict security and reporting standards, 

including:

� Ensuring systems are resilient against  

cyberattacks.

� Conducting regular risk assessments and  

vulnerability management.

3.  BSI Act

The Federal Office for Information Security (BSI) is 

Germany’s central authority for cybersecurity. The 

BSI Act mandates proactive vulnerability detection 

and continuous monitoring for critical infrastructure 

operators.

United States
The USA has taken significant steps to address cybersecurity  

in OT environments, particularly in critical infrastructure sectors.  

Key regulatory frameworks and initiatives include:

1.  NIST Cybersecurity Framework

Developed by the National Institute of Standards 

and Technology (NIST), this framework provides 

a voluntary but widely adopted set of best practices 

for managing cybersecurity risks. The NIST Special  

Publication 800-82 specifically addresses Industrial 

Control Systems (ICS) security, offering guidance on:

� Securing control systems without disrupting 

operations.

� Identifying, protecting, detecting, responding to, 

and recovering from cybersecurity events.

2.  CISA Vulnerability Disclosure Program

The Cybersecurity and Infrastructure Security  

Agency (CISA) provides a centralized platform  

for reporting and mitigating vulnerabilities  

in critical infrastructure. OT operators are  

encouraged to participate in information-sharing 

programs, enhancing collective defense  

mechanisms.

3.  Executive Orders on Cybersecurity

Recent executive orders have emphasized the 

need for robust cybersecurity measures in both 

public and private sectors. Key mandates include:

� Improving the transparency of software supply 

chains.

� Mandating vulnerability disclosure and  

mitigation for critical infrastructure operators.

� Increasing coordination between federal 

agencies and private entities on cybersecurity 

initiatives.
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Regulatory Landscape 

European Union
The EU‘s NIS-2 Directive has further harmonized cybersecurity 

requirements across member states, replacing the original NIS Directive. 

Key aspects include:

1.  Risk Management

Operators of essential services and digital service 

providers must implement risk management  

measures, including:

� Asset and vulnerability management.

� Access control and incident response protocols.

� Supply chain security measures.

2.  Mandatory Incident Reporting

Organizations must report significant incidents  

to national authorities within 24 to 72 hours,  

depending on severity.

3.  Increased Penalties

NIS-2 introduces stricter enforcement mechanisms, 

with penalties for non-compliance reaching  

up to €10 million or 2% of global annual turnover, 

whichever is higher.

Comparative Analysis of USA and Germany Regulations

While both the USA and Germany focus on securing critical infra structure, 

their approaches differ:

� The USA emphasizes voluntary adoption of frameworks like NIST but enforces  

sector-specific mandates through agencies like CISA.

� Germany mandates compliance through laws like the IT-Sicherheitsgesetz 2.0,  

with stricter penalties and broader definitions of critical infrastructure.

The convergence of regulations like NIS2 ensures greater standardization across the EU,  

offering a model that balances flexibility with enforcement.
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Addressing OT Security  
with octoplant

Octoplant emerges as a game-changer in OT  

vulnerability management. Its capabilities include:

Comprehensive  
CVE Detection

Octoplant matches asset data 

with public CVE databases, 

providing real-time visibility  

into vulnerabilities. This auto-

mated process reduces the 

need for manual scans and 

ensures up-to-date detection. 

 

Criticality 
Assessment

The solution integrates  

CVSS scores, enabling users  

to prioritize vulnerabilities  

based on exploitation risk  

and potential impact.

Asset-Specific 
Insights

Detailed asset information, 

including vendor, model, firm-

ware, and network address, 

allows for targeted remediation 

efforts. Octoplant’s “Asset 

Deep-Dive” feature links to 

official guidance for effective 

patching. 

Change Detection

By monitoring and alerting  

on configuration changes,  

octoplant identifies unautho-

rized modifications, reducing 

insider threats and accidental 

misconfigurations.

Multi-Site 
Scalability

With a centralized approach, 

octoplant ensures consistent 

vulnerability management  

across multiple facilities,  

supporting global manu- 

facturers.

Compliance 
Enablement

Octoplant enhances compliance 

with NIS2, NIST, and Germany’s 

IT Security Act through robust 

configuration and asset  

management, detailed  

reporting, and quick recovery 

mechanisms.
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3 challenges and strategic 
recommendations

Challenge 1:  
Bridging the IT-OT Gap

Reality: IT teams often lack the expertise  
to secure OT environments, while OT  
specialists may resist adopting IT-centric  
solutions.

Recommendation: Establish cross-functional 
teams and invest in specialized training to 
foster collaboration.

Challenge 2:  
Real-Time Threat Detection

Reality: OT environments require uninterrupted  
operations, making traditional IT security  
solutions unsuitable. 

Recommendation: Deploy OT-specific solutions 
like octoplant, which seamlessly integrates  
security with operational processes without  

causing disruptions.

Challenge 3:  
Legacy Systems

Reality: Upgrading legacy systems  
is expensive and time-consuming. 

Recommendation: Use octoplant to  
prioritize vulnerabilities that impact  
legacy systems most critically, mitigating 

risks while planning phased upgrades.
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Case Study:  
Safeguarding a global  
manufacturer with octoplant

A global automotive manufacturer faced challenges managing  

vulnerabilities across 15 production facilities. Key pain points included:

Lack of  
asset visibility

Difficulty in 
prioritizing 

vulnerabilities

Struggles with 
regulatory 

compliance

Solution: The manufacturer implemented octoplant’s Pro Hub  

for centralized vulnerability management. 

Results included:

� 80% Reduction in time spent identifying vulnerabilities.

� Enhanced Compliance: The company met NIS-2 and IT-Sicherheitsgesetz  

requirements.

� Improved Uptime: Proactive risk management reduced unplanned downtime.

In terms of the market, octoplant operates in both Cyber Solutions and Security  

Services. It offers solutions that can be categorised as products (Cyber Solutions), 

and it could also offer services in the form of consulting or support (Security Services). 

Overall, octoplant therefore covers aspects of both larger market segments.



The Business Case for OT Security 

In today’s hyper-connected industrial landscape, the importance of operational technology (OT)  

security has moved beyond being a technical consideration—it is now a strategic business imperative. 

The consequences of inadequate OT security extend far beyond the technical realm, impacting  

operational efficiency, regulatory compliance, brand reputation, and financial performance.  

By proactively addressing OT security, organizations can unlock significant business value and mitigate 

critical risks.

1. Protecting Business Continuity

At the core of the business case for OT security is the need to maintain uninterrupted operations.  
Production downtime, whether caused by a cyberattack, misconfiguration, or human error, can result in:

OT security and vulnerability management, companies can avoid these costs  
and ensure operational resilience.

2. Mitigating Safety Risks

In OT environments, cybersecurity is inextricably linked to physical safety.  
A breach in industrial control systems can lead to dangerous scenarios, such as:

Prioritizing OT security safeguards human lives, reduces liability risks,  
and ensures compliance with safety regulations.

Direct Revenue Loss:  

Ripple Effects on Supply Chains: 

Recovery Costs: 

Every hour of downtime in critical manufacturing operations  
can cost hundreds of thousands to millions of dollars.

Downtime disrupts supply chains, leading to missed delivery dead-
lines, customer dissatisfaction, and potential contract penalties.

The expense of incident response, system restoration, and lost  
productivity adds significant financial strain.By investing in robust 

Equipment malfunctions causing accidents.

Hazardous materials being released into the environment.

Loss of control over critical infrastructure systems like energy
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3. Reducing Financial Impact of Cyberattacks

The financial repercussions of a cyberattack on OT environments can be staggering.  
Beyond direct costs like ransom payments, the broader financial implications include:

Regulatory Penalties: Non-compliance with frameworks like NIS2, IT-Sicherheits- 
gesetz 2.0, or NIST can result in substantial fines.

Litigation Costs: Breaches often lead to legal disputes, including class-action  
lawsuits or contractual disputes with impacted partners.

Insurance Premiums: Poor cybersecurity posture can drive up cyber insurance  
premiums or make organizations uninsurable.

Investing in OT Security solutions like octoplant, which proactively identifies vulnerabilities, reduces these 

financial risks while improving overall security.

4. Enhancing Regulatory Compliance

Compliance is no longer a passive requirement; it is a business enabler.  
Regulations like NIS2 and IT-Sicherheitsgesetz 2.0 require organizations to:

Failing to meet these requirements risks not only penalties but also reputational harm. Modern OT Security 
and Vulnerability Management solutions streamline compliance by providing detailed vulnerability  
assessments, criticality scoring, and real-time alerts, ensuring organizations stay ahead of regulatory  
mandates.

5. Building Trust with Stakeholders

In an era of heightened cybersecurity awareness, trust is a key differentiator. Stakeholders—including  
customers, partners, investors, and regulators—expect organizations to prioritize cybersecurity.  
Demonstrating robust OT security measures can:

Organizations that fail to prioritize OT security risk losing stakeholder confidence, which can  

be challenging to rebuild.

Strengthen customer relationships by ensuring reliable product delivery.

Reassure investors that the company is resilient against cyber threats.

Enhance partnerships by meeting supply chain security requirements.

Demonstrate risk management and vulnerability mitigation processes.

Provide timely reporting of incidents and vulnerabilities.

Maintain detailed records of assets and configuration changes.
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6. Optimizing Resource Utilization

While addressing OT vulnerabilities may seem resource-intensive, the long-term benefits  
far outweigh the costs. Automated solutions like octoplant enable:

Reduced Labor Costs: Automation replaces manual processes for asset discovery,  
vulnerability scanning, and reporting, freeing up resources for  
higher-value activities.

Targeted Remediation: Criticality scores and asset-specific insights allow organizations  
to focus on vulnerabilities that pose the greatest risk, minimizing  
unnecessary efforts.

Scalability: Multi-site scalability ensures consistent security practices without  
duplicating efforts across facilities.

By optimizing resources, companies can improve both security and operational efficiency.

7. Supporting Digital Transformation Initiatives

As industries adopt digital transformation strategies, the convergence of IT and OT becomes inevitable. 
Technologies such as Industrial IoT (IIoT), cloud-based analytics, and smart manufacturing depend on 
secure and reliable OT environments. Without strong cybersecurity foundations:

Digital transformation projects may be delayed or derailed  
by secuwrity concerns.

Organizations may face resistance from teams hesitant to embrace  
interconnected systems due to perceived risks.

Vulnerabilities in newly deployed technologies could amplify existing  
security challenges.

By securing OT environments, organizations can confidently pursue digital transformation,  
unlocking new opportunities for innovation and growth.

8. Preventing Reputational Damage

The reputational impact of a cyberattack can be as damaging as the financial losses.  
In OT environments, incidents often receive widespread media coverage, highlighting:

Reputation takes years to build and can be irreparably damaged by a single high-profile breach.  
Organizations with strong OT security measures can position themselves as industry leaders,  
demonstrating a commitment to safety, reliability, and resilience. 
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Production disruptions.

Environmental or safety hazards.

Failure to protect critical infrastructure.
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9. Future-Proofing Against Emerging Threats

Cyber threats are constantly evolving, with attackers using increasingly sophisticated methods  
to exploit vulnerabilities. OT environments, often perceived as „soft targets,“ are especially vulnerable.  
By investing in OT Security, companies can:

Stay ahead of emerging threats through continuous CVE monitoring  
and automated updates.

Ensure their security systems adapt to new challenges, such as the rise 
of ransomware targeting industrial systems.

Build a culture of cybersecurity awareness, fostering resilience agains-

tunknown future threats. 

10. Aligning Security with ESG Goals

Environmental, Social, and Governance (ESG) criteria are becoming critical factors  
in business evaluations. Strong cybersecurity practices align with ESG objectives by:

Protecting environmental sustainability through the prevention  
of industrial accidents caused by cyberattacks.

Safeguarding social well-being by ensuring the safety and reliability  
of critical infrastructure.

Demonstrating governance excellence by implementing  
proactive risk management and compliance practices.

Investing in OT security supports broader ESG goals, enhancing an organization’s appeal to socially  
responsible investors.



Quantifying the ROI of  
OT Security Investments

While the benefits of OT security are clear, decision-makers often 
seek tangible metrics to justify investments. Metrics include:

1. Reduction  

in Downtime 

Costs: 

Calculate savings from avoiding  

unplanned outages. 

2. Compliance Cost  

Avoidance: 
 

Quantify fines and penalties avoided  

through adherence to regulations. 

3. Insurance  

Savings: 
 

Factor in reduced cyber insurance premiums  

due to improved security posture.

4. Operational  

Efficiency  

Gains:  

Measure resource savings from automated  

processes and reduced manual intervention.
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AMDT is the global market and technology leader for versioning and backup solutions in 

industrial automation. With its octoplant software platform, the company secures the  

automation of production processes through strong end-point management, where it  

consistently records and monitors changes to configurations, programming and project  

statuses in production. This minimizes downtime, increases efficiency, quality and safety 

standards, and saves costs as well as resources. As a modular solution, octoplant can be 

linked to different automation technologies and devices, regardless of the manufacturer.

AMDT was formed in 2022 from the merger of the two established market leaders  

AUVESY GmbH and MDT Inc. The company works closely with its network of partners  

on every continent and serves a steadily growing worldwide customer base.

More Information at: amdt.com

Conclusion:  
The Strategic Value of OT Security

OT security is no longer a cost center but a strategic enabler. It protects critical operations, 

enhances compliance, and builds trust with stakeholders, delivering a strong return on 

investment. Solutions like octoplant exemplify how proactive vulnerability management  

can address complex challenges, optimize resources, and ensure long-term operational 

resilience. Organizations that prioritize OT security are not just mitigating risks—they are 

building a foundation for the sustainable growth and innovation.
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