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The port of Antwerp cyber-physical attack of 2011-2013 illustrates how organized crime used
poor cyber security, bad physical security, and weaknesses in the supply chain to infiltrate the
port's operations and assist in drug trafficking. The most significant causes were spear-phishing,
poor access controls (PIN code), and limited monitoring. To prevent similar cyber attacks, it is
necessary to have a layered defense mechanism that includes education in cyber security,
managing risk in the supply chain, multi-factor authentication, physical barriers, and continuous
monitoring.

Introduction

This Port of Antwerp cyber attack is considered to be an early example of a cyber-physical
threat to critical infrastructure. Between 2011 and 2013, organized crime took advantage of
digital and physical methods to breach port systems and manipulate the movement of shipping
containers for the purpose of moving drugs. This case study shows the increasing risks from
interconnected systems and points out the necessity to integrate physical security with cyber
security. This paper will analyze the contributing factors, explain what a “pwnie” is, evaluate
supply chain protection methods, and provide physical security mitigation strategies.

Question 1: What Were the Contributing Factors?

The successful nature of the Port of Antwerp cyber attack came about due to several
vulnerabilities at once. Below are the contributing factors listed in order of significance, along
with potential mitigation strategies:



1. Poor Authentication / Static PIN Codes (Most Significant)

Using PIN codes to authenticate container pickups provided hackers with their biggest
weakness. When hackers obtained the PINs to access containers, the next step was easy.

Mitigation: Require multi-factor authentication (MFA), remove fixed PIN codes, and implement
dynamic authentication mechanisms.

2. Spear Phishing
Initial entry for hackers came via targeted phishing emails sent to employees.

Mitigation: Provide ongoing training on cyber security, conduct simulated phishing tests, and
implement advanced email filtering solutions.

3. Lack of Network Monitoring/Detection

Once initial breaches occurred, hackers were able to bypass subsequent security systems with
embedded physical components.

Mitigation: Deploy advanced intrusion detection systems (IDS), endpoint detection/response
(EDR), and continue to monitor networks for anomalies.

4. Physical Security Failures
Hackers entered offices physically and installed surveillance devices.

Mitigation: Improve physical barriers, access controls, and surveillance systems. Require
employees to verify identity prior to entering secure areas.

5. Insider/Third-Party Risks

Multiple parties within the supply chain assisted in the effort and/or were coerced into helping
the hacker group.

Mitigation: Verify backgrounds of employees, contractors, and vendors; limit privileges to
personnel who need them; and monitor activities of third-party entities.

6. Existence of Cyber Crime-as-a-Service
Hacker groups used pre-made cyber tools and hired individuals to complete tasks.

Mitigation: Develop better threat intelligence capabilities and continuously monitor new and
developing threats.



7. Lack of Uniform Cyber Security Practices
Each separate port operator employed different cyber security practices.

Mitigation: Establish standard cyber security practices and frameworks (NIST, ISO 27001)
among all relevant stakeholders.

Question 2: What is a Pwnie & How Do | Mitigate?

A “pwnie” refers to a hidden surveillance device designed to appear as a normal item of
hardware (i.e., power strips or routers). These items function as a miniature computer that
captures keystroke entries, stores logins/passwords, and sends information back to remote
servers. In this instance, pwnies were utilized by hackers to bypass traditional cyber security
protections by installing malicious components within port office spaces (Kirkpatrick).

Mitigation Strategies for Pwnies:

e Inspect hardware physically on an ongoing basis: continuously check all equipment for
unapproved components.

Implement port security protocols: turn off unused USB/network connections.
Segment networks: only allow authorized devices access to sensitive systems.
Monitor endpoint devices: utilize software to track unusual device behavior.

Adopt access control policies: define who has authority to attach/install hardware.
Educate employees on suspicious items: train employees to identify unknown or
suspicious equipment.

Because pwnies circumvent traditional cyber security controls, addressing them also requires
implementing strong physical security controls.

Question 3: How to Protect the Supply Chain?

The hackers exploited vulnerabilities throughout multiple organizations within the port’s supply
chain. To protect your own supply chain, you should utilize a robust risk management plan.

Important Strategies:

Vendor Risk Management

Evaluate your vendors’ cyber security positions.



e Perform security assessments
e Require compliance with industry standards (ISO, NIST, etc.)

Zero Trust Architecture

Assume no one is trustworthy by default—including those on your internal network.

e \alidate each user and device
e Grant or deny permissions based on roles

Data Access Restrictions
Prevent access to high-level operational data.

e Utilize role-based access control (RBAC)
e Encrypt sensitive data

Continuous Monitoring
Continually monitor all communication and transactions across your supply chain.

e Detect anomalies in system behavior
e Use SIEM (Security Information & Event Management) software

Secure Communications
Encrypt and verify all communications between you and your suppliers/partners.
Incident Response Collaboration

Create collaborative incident response plans with other supply chain participants.

Cyber Security Clauses in Contracts

Include requirements that partners adhere to minimum cyber security standards.

Question 4: What Are Physical Security Mitigation
Strategies?

Physical security was an essential element in the execution of this attack. When hackers failed
using solely cyber-based techniques, they resorted to physically entering office buildings to



install “pwnies.” This indicates that individuals responsible for protecting cyber systems must
also take seriously the protection of those systems’ physical infrastructure.

Why Is Physical Security Important?

All cyber systems exist within a physical environment. If someone gains access to that
environment, they could bypass almost every type of digital defense.

Recommended Mitigation Strategies:

1. Access Control Systems

Badge access

Biometric access

Visitor log tracking

Limited access to sensitive areas

2. Surveillance and Monitoring

e CCTV cameras
e Monitoring entrances and key work areas

3. Security Personnel

e Employ security officers
e Conduct regular patrols

4. Device Control Policies

e Prohibit unauthorized hardware
e Conduct periodic hardware audits

5. Environmental Security

e Secure server rooms and network closets
e Use locked cabinets and tamper-evident seals

6. Employee Training

e Train employees to report suspicious behavior
e Promote a security-aware culture

7. Incident Reporting Systems



e Encourage rapid reporting of issues
e Investigate abnormal system performance (e.g., slow computers)

8. Penetration Testing (Physical and Cyber)

e Conduct red team testing to evaluate vulnerabilities
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