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THE FUTURE OF OIL RIG
SECURITY:

PREPARING FOR 2025
AND BEYOND

By Michal Wozniakowski-Zehenter, Identec Solutions AG

This article will explore the future of oil rig security in light of
an expanding threat landscape by analysing the role of state
actors and other adversaries and by identifying the main
focus areas through which safety and resilience will be
ensured. It also gives actionable strategies to address these
challenges, placing emphasis on integrating cutting-edge
technologies, workforce training, and regulatory compliance
with international cooperation. The oil and gas industry can
protect its assets, employees, and the wider energy supply
chain by better understanding the nature of future risks and
preparing accordingly.
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FROM THE BEGINNING

The oil and gas industry is one of the strong backbones of the global
economy in terms of energy supply for industries, transportation, and
homes worldwide. In this regard, offshore oil rigs are considered
highly important resources in the extraction of huge amounts of oil
and gas from beneath the seabed. But their strategic value also
makes them the target of a myriad of threats-from cyberattacks and
physical incursions to hybrid dangers that blend elements of both.
Securing these offshore platforms is an increasingly complex
challenge as the world moves toward 2025, with technological
changes, evolving adversary tactics, and global infrastructure
connectivity.

THE EXPANDING THREAT LANDSCAPE

Offshore oil rigs are confronted with a growing number of threats
that interplay between technology and geopolitical tensions. These
are highly automated and interconnected platforms, which, while
enhancing operational efficiencies, introduce new vulnerabilities as
well. Threats on oil rigs can be segmented broadly into three
categories: cybersecurity, physical security, and hybrid dangers.

Among these issues that one may face, cybersecurity seems to be the
most important of the major concerns arising for oil rig operators. Rig
operations have changed profoundly through SCADA systems, lloT
devices, and even remote monitoring platforms. Real-time data
collection, predictive maintenance, and centralized control enable
much potential but also present themselves as lucrative targets for
malicious actors. State-sponsored cyberattacks are increasingly
sophisticated. Advanced persistent threats, orchestrated and
supported by nation-states, can infiltrate critical systems over
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extended periods, extracting sensitive data or disrupting operations.
Ransomware attacks, which encrypt essential data and demand
payment for its release, have also surged in recent years, posing a
significant risk to the oil and gas sector. Adding to these, insider
threats further compound the challenge as disgruntled employees or
contractors with access to critical systems may inadvertently or
intentionally compromise security.
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This can include oil rigs that are generally in secluded and
uninhabited areas. In addition, oil platforms may be more accessible
to pirates, terrorists, and other malicious acts due to their political
position. Piracy has posed a significant threat in regions like the Gulf
of Guinea and the Strait of Malacca, where pirate groups attack oil
rigs seeking a ransom or simply to paralyze activities. Additionally,
terrorist organizations may also attack these facilities to reach some
ideological objectives or simply to disrupt the global supply of
energy. The proliferation of drones has brought a whole new
dimension to physical security risks. Undesirable drones can be
utilized for surveillance, smuggling contraband, or even carrying
explosives, thus posing a serious threat to the safety of rig personnel
and infrastructure.

However, hybrid threats that combine elements of both cyber and
physical attacks, pose an even more complex challenge. For instance,
a cyberattack that disables a rig’s safety systems might provide an
open door for a coordinated physical attack. In the same way,
physical sabotage could serve as a decoy while a cyberattack is
carried out. These hybrid dangers require a holistic approach to
security, one that addresses both domains simultaneously.
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THE SECURITY FOCUS FOR 2025

In light of an ever-evolving threat landscape, oil and gas industry
players must continuously review their security strategies for
emerging threats. By 2025, the spotlight will fall on integrated
cyber-physical security frameworks, deepened threat intelligence,
regulatory compliance, resilience, and cooperation with state and
private actors.

Integrated cyber-physical security frameworks will be the
cornerstone of oil rig security in 2025. These frameworks will integrate
traditional physical security, such as surveillance cameras and
access controls with the most advanced cybersecurity tools, which
include intrusion detection systems and firewalls. A linked system will
share effective real-time monitoring of threats and responses across
both dimensions. The single platform can automatically correlate the
data of physical sensors and cybersecurity logs, thus providing better
detection and response against hybrid attacks.

Advanced threat intelligence will, therefore, be of essence in the
prediction and mitigation of these threats. Al and machine learning
will help an organization analyze patterns and anomalies from big
data sets to determine a potential risk even before it happens.
Predictive analytics allow oil rig operators to predict cyber intrusions
or physical incursions that might be targeted at them and take
proactive measures to nip them in the bud. This will also require
industry-wide collaboration in terms of sharing threat intelligence
and best practices. Organisations can build a collective defense
against common adversaries by pooling resources and knowledge.

Because governments and international organizations continue to
increase security standards for the protection of critical
infrastructures, regulatory compliance will increasingly become
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important. In 2025, all oil and gas operators shall comply with
regulatory frameworks such as IMO’s guidelines on cybersecurity and
NIST’s Cybersecurity Framework. These regulations will require
companies to implement robust security measures, conduct regular
audits, and report security incidents to regulatory authorities.
Non-compliance could result in significant penalties, reputational
damage, and increased vulnerability to attacks.
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Oil rig security will focus on resilience: building systems that can
bounce back quickly in case of an attack. In addition to prevention, it
will also be about redundancies in systems and fail-safes-such as
backup power-and the ability to continue operation during an
incident. Regular drills and simulations that test the incident response
plans are part of readiness. For instance, oil rig personnel could
practice responding to a ransomware attack or a drone incursion to
enhance their handling of real-world scenarios.

In fact, the involvement of state-sponsored threats is increasing and
will require collaboration with state and private actors. Indeed,
governments can contribute much in terms of resources that will help
strenghten security in offshore oil rigs, including intelligence sharing,
regulatory guidance, and even military support. These will be
enhanced through public-private partnerships, enabling joint training
exercises and coordinated responses to large-scale incidents. For
instance, a government might utilize naval vessels to protect oil rigs in
high-risk areas, while private operators provide technical expertise to
secure their systems against cyber threats.
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PREPARING FOR FUTURE SECURITY
CHALLENGES

The The oil rig operators need to prepare themselves for the
challenges of 2025 and beyond through investment in technology,
workforce training, strengthening of physical defences, and
redundancy/recovery systems.

Investing in technology will be key to outpacing the evolving threats.
Al and machine learning will independently allow oil rigs to detect
anomalies and respond to threats in real time. For instance, Al
algorithms can detect unusual patterns in network traffic that signal
a cyberattack and automatically isolate affected systems to limit the
damage. Security channels can be guaranteed with Blockchain
technology for communication between the rigs and the control
centres by ensuring data integrity. With digital twins (the virtual copy
of physical rigs), the operator can simulate attacks to assess
vulnerabilities without jeopardizing operations.

It enhances workforce training, or what remains one of the weakest
links in human aspects of security. It will, therefore range from
full-scale programs to educate employees on practices in cyber
hygiene such as recognition and password management to scenario-
based training in preparation for both physical and hybrid threats
like unauthorized flying of drones within their facilities or any other
form of coordinated cyber-physical attack. Empowering employees
to recognise and report suspicious activities will instill a culture of
vigilance and accountability.

Physical hardening will provide advanced security measures to
prevent oil rig physical incursions. Autonomous surveillance systems,
including drones and robotic patrols, will continuously monitor of the
rig perimeter for the detection of unauthorized activity. Biometric
authentication in access control systems allows only authorized
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personnel to enter sensitive areas. Infrastructure hardening, such as
barrier reinforcement and installing anti-drone mechanisms, will
reduce the impact of physical attacks.

Building redundancy and recovery systems would ensure that even
when the oil rig is attacked, the operations continue. Decentralized
command centres will avoid a single point of failure and allow
operators to control critical systems in an attack. The incorporation
of backup power supplies and failsafe mechanisms is further security.
Testing disaster recovery plans will help the personnel prepare for
incidents so they will respond very well and keep downtime as low as
possible.

COLLABORATION AND SHARED
RESPONSIBILITY

Addressing complex security challenges offshore oil rigs will, hence,
require collaboration. It will ensure that organisations share
resources, expertise, and best practices through industry-wide
partnerships, government involvement, and global cooperation.

Industry-wide partnerships will drive innovation and improve
defences across the sector. For instance, oil and gas companies can
jointly research and develop new security technologies. Information-
sharing agreements will enable the sharing of intelligence on threats,
thus keeping the organizations updated about emerging risks.
Coordinated response teams will provide a unified response to
large-scale incidents, ranging from state-sponsored cyber-attacks to
terrorist assaults.

This government involvement will be a godsend in oil rig security.
Regulatory frameworks will be able to provide standardized measures
that ensure all operators use the best methods of operation. Military
and law enforcement resources, like naval patrols and anti-piracy
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units, would enhance the physical security of rigs in high-risk areas.
Government-state intelligence sharing with private operators provides
insight to allow organizations to monitor and neutralize state-
sponsored threats with increased efficiency.

Securing oil rigs in international waters will be a global challenge that
requires cooperation. Issues of jurisdiction will be resolved through
multilateral agreements, which will also outline response policies for
cross-border incidents. All operators will observe consistent standards
of security irrespective of location. Joint naval patrols and anti-piracy
missions will offer additional protection to oil rigs in vulnerable
regions.

TAKEAWAY

The security of offshore oil rigs is a complex issue that involves
advanced technology, robust physical defenses, skilled personnel,
and international collaboration. Going into 2025, the focus will be on
integrated cyber-physical security frameworks, advanced threat
intelligence, regulatory compliance, resilience, and collaboration with
state and private actors. In this way, by understanding the nature of
the risks of the future and preparing for them, the oil and gas industry
will be able to protect its critical infrastructure from threats that are
in constant evolution.

The future of oil rig security will rely on how well it can predict and
adapt to up-and-coming dangers. Collaboration, proactive steps,
and innovation will support the industry in the safe, sustainable
operation of its assets in a world that is becoming increasingly more
uncertain. It can only be achieved if oil rig operators build a strong
defense against the complex and interconnected threats of the
modern era by investing in technology, training, and resilience to
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continue to maintain stability in the global energy supply chain.
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If you are interested to improve your company’s
safety record, reducing accidents or increasing
preparedness, feel free to contact us to learn more
about Crew Companion, our solution for offshore,
onshore and underground installations. Crew
Companion indicates the positions of your
organisation’s members and is used for real-time
training, ongoing operations as well as emergencies.

Call us now on +(43) 5577 87387-0 or visit identecsolutions.com and

look for Crew Companion.
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