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EXECUTIVE SUMMARY
Ransomware has evolved from a straightforward criminal nuisance into one of the
most sophisticated and financially damaging threats facing organizations of every size
and sector. As we move through 2026, the threat landscape has reached
unprecedented scale: publicly reported ransomware incidents are projected to exceed
12,000 globally this year, and ransomware now appears in nearly 44% of all data
breaches — a 37% year-over-year increase according to Verizon's 2025 Data Breach
Investigations Report.

This report from Black Belt Secure provides a comprehensive analysis of the current
ransomware threat environment and delivers actionable, evidence-based guidance
across three critical defense pillars: Prevention, Detection, and Recovery. Drawing on
the latest intelligence from CISA, the FBI, leading cybersecurity researchers, and real-
world incident data, this white paper is designed to equip security leaders, IT
professionals, and business executives with the knowledge and frameworks needed to
build a resilient ransomware defense posture.

The good news is that organizations that invest in the right defenses — layered
prevention controls, early detection capabilities, immutable backups, and a rehearsed
incident response plan — can significantly reduce both the probability and the impact
of a ransomware attack. This report shows you how.

Ransomware attacks surged 179% in 2025. The average ransom payment reached
$1.54M. Median attacker dwell time inside networks is 6 days before encryption. 96% of
ransomware attacks now target backup infrastructure. AI-powered attacks now
represent 80% of all ransomware campaigns. Organizations with tested, immutable
backups can recover without paying ransom.

KEY FINDINGS AT A GLANCE
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KEY RANSOMWARE STATISTICS — 2025/2026

44%
of all data breaches now involve ransomware — a
37% increase year-over-year (Verizon DBIR 2025)

7,200+
publicly reported ransomware incidents in 2025, up
from 4,900 in 2024 (Recorded Future)

179%
surge in ransomware attack volume during 2025, per
CrowdStrike threat intelligence

$1.54M
average ransom payment in 2023, with costs
continuing to escalate through 2025-2026

6 Days
median attacker dwell time inside networks before
ransomware is deployed

80%
of ransomware attacks in 2025 leveraged AI tools —
from deepfake scams to AI-generated phishing (MIT
2025)

85%
estimated percentage of ransomware attacks that go
unreported (BlackFog)

96%
of ransomware attacks now attempt to compromise
or destroy backup systems prior to encryption

Section 1

The 2026 Ransomware Threat
Landscape

1.1 The Scale of the Problem
The ransomware ecosystem in 2026 is more active, more fragmented, and more dangerous than
at any previous point in history. While law enforcement agencies achieved significant wins in
2024 and 2025 — including the disruption of the LockBit infrastructure and the takedown of
several major ransomware-as-a-service (RaaS) platforms — these actions have not reduced
overall attack volume. Instead, they have accelerated the fragmentation of the ecosystem,
giving rise to dozens of smaller, faster-moving criminal groups that are individually harder to
target and collectively more prolific.

The numbers tell a sobering story. Recorded Future Intelligence documented 7,200 publicly
reported ransomware incidents in 2025, a 47% increase over the 4,900 recorded in 2024.
Analysts project that total global incidents could exceed 12,000 in 2026 if current momentum
continues. Critically, industry researchers estimate that 85% of ransomware attacks go
unreported — meaning the true scale of the problem is vastly larger than public figures suggest.
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1.2 The Evolving Ransomware Ecosystem
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1.2.1 Ransomware-as-a-Service (RaaS)

1.2.2 The Globalization of Ransomware Actors

1.2.3 Triple and Quadruple Extortion

The industrialization of ransomware continues. The RaaS model — where technical developers
create and maintain ransomware platforms, then recruit affiliates to carry out actual attacks in
exchange for a percentage of ransom proceeds — remains the dominant operational structure.
RaaS has dramatically lowered the technical barrier to entry for cybercriminals, enabling
individuals with minimal technical skill to launch sophisticated, targeted attacks.

For years, the ransomware ecosystem was heavily concentrated among groups operating out of
Eastern Europe and Russia. That geographic concentration is rapidly changing. Recorded
Future predicts that 2026 will mark the first year in which new ransomware actors emerging
outside Russia outnumber those originating within it. This global expansion represents a
fundamental shift: ransomware operations are now as likely to emerge from Southeast Asia,
Latin America, or Africa as from traditional hotbeds of cybercrime.

Modern ransomware attacks routinely employ what security researchers now call "multi-
extortion" tactics. The threat model has evolved beyond simple file encryption:

Data theft now occurs in approximately 74% of ransomware incidents, fundamentally altering
the calculus of ransomware response. Even organizations with excellent backup capabilities
may face existential data breach consequences if they cannot prevent exfiltration.

Encryption Extortion: Traditional ransomware — encrypt files and demand payment for the
decryption key.
Double Extortion: Exfiltrate sensitive data before encrypting. Threaten to publish it on dark
web "leak sites" if ransom is not paid.
Triple Extortion: Add DDoS attacks against the victim's public-facing infrastructure to create
additional operational pressure.
Quadruple Extortion: Contact the victim's customers, partners, or regulators directly to
amplify reputational and legal pressure.

This diversification complicates law enforcement efforts and threat intelligence, as attribution
becomes more difficult and the cultural, linguistic, and operational diversity of threat actors
increases.

In response to declining profitability in 2025 (where overall ransomware revenues fell despite
increased attack volumes), RaaS operators are differentiating their offerings by bundling
additional services — including dedicated DDoS capabilities — to attract and retain affiliates.
The newly emerged Chaos ransomware group exemplifies this trend, providing DDoS-as-a-
supplement to all affiliate operations.
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1.2.4 AI-Powered Ransomware Operations

1.2.5 Insider Threat Recruitment

Perhaps the most significant shift in 2025-2026 is the pervasive adoption of artificial intelligence
tools by ransomware operators. An MIT study of 2,800 incidents found that 80% of ransomware
attacks now leverage AI in some form, including:

A disturbing trend accelerating into 2026 is the active recruitment of corporate insiders by
ransomware groups. Rather than breaking in from the outside, threat actors are offering
employees financial incentives to provide access credentials, disable security controls, or install
malware. This tactic is particularly challenging to defend against because it circumvents
technical perimeter defenses entirely. Private reporting indicates that insider recruitment
attempts increased significantly throughout 2025, and FBI advisories have documented cases
where attackers used gig-work platforms to make contact with potential recruits.

AI-generated phishing emails that are grammatically flawless, contextually personalized, and
extraordinarily convincing — with 82.6% of phishing emails in 2025 containing AI-generated
content.
Deepfake audio and video for social engineering attacks, including impersonating
executives (CEO fraud) and IT support staff.
AI-assisted reconnaissance to identify high-value targets, map network topologies, and
identify vulnerabilities at scale.
Polymorphic malware that uses AI to continuously modify its own code to evade signature-
based detection.
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SECTOR WHY ATTACKERS TARGET IT

Healthcare

Highly sensitive patient data, life-critical
operational pressure, regulatory
complexity, and historically underfunded IT
security create ideal ransomware
conditions. The 2024 Change Healthcare
attack demonstrated catastrophic sector-
wide impact.

Manufacturing

Manufacturing accounts for 40% of
ransomware incidents globally. OT/IT
convergence creates new attack vectors.
Downtime translates directly to lost
revenue, creating intense payment
pressure.

Education

Distributed networks, limited IT staffing,
large numbers of users, and budget
constraints make educational institutions
easy targets with significant data assets.

Government & Critical Infrastructure

Service disruption has public safety and
national security implications. These
organizations often operate legacy systems
with limited security investment.

Financial Services
High-value data, regulatory requirements,
and significant reputational consequences
make financial firms lucrative targets.

SMBs (All Sectors)

Small and mid-sized businesses are
targeted specifically because attackers
assume lower security maturity, less
sophisticated detection, and faster
willingness to pay.

1.3 Most Targeted Sectors

6

While ransomware attacks target organizations across virtually every industry, certain sectors
face disproportionately elevated risk in 2026:
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Section 2

Prevention — Keeping
Ransomware Out

2.1 Identity Security and Access Controls

Effective ransomware prevention requires a multi-layered defense strategy — often called
"defense in depth" — because no single control is sufficient against a motivated adversary.
Prevention must address the full spectrum of initial access vectors that ransomware operators
exploit, including phishing, credential theft, vulnerability exploitation, supply chain compromise,
and insider threats.

Multi-factor authentication remains one of the highest-impact, lowest-cost defenses available.
Organizations that implement MFA consistently across all user-facing systems — including
email, VPN, remote desktop, cloud applications, and administrative interfaces — dramatically
reduce the effectiveness of credential-based attacks, which represent a primary ransomware
initial access vector.

MFA implementation priorities, in order of risk:

All remote access systems (VPN, RDP, Citrix, Horizon)
Email and collaboration platforms (Microsoft 365, Google Workspace)
Cloud management consoles (AWS, Azure, GCP)
Privileged administrator accounts — these must have MFA without exception
Backup management interfaces and recovery systems
Financial systems and payment platforms

Defend Today,  Thrive Tomorrow.

2.1.1 Multi-Factor Authentication (MFA)

Enforce MFA on every external-facing system without exception. Pay particular
attention to remote access solutions (VPN, RDP), email platforms, and cloud
management consoles. Hardware security keys or authenticator apps provide
significantly stronger protection than SMS-based codes, which are vulnerable to SIM-
swapping attacks.

CRITICAL PRIORITY
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2.1.2 Zero Trust Architecture

2.1.3 Privileged Access Management (PAM)

Zero Trust is the principle that no user, device, or network connection should be implicitly
trusted, regardless of whether it originates inside or outside the organizational perimeter. In the
context of ransomware defense, Zero Trust is particularly powerful because it limits lateral
movement — the ability of ransomware to spread from an initially compromised device to other
systems across the network.

Privileged accounts — those with administrative rights over systems, networks, and data — are
high-priority targets for ransomware operators because compromising a single privileged
account can provide access to the entire environment. PAM solutions enforce least-privilege,
provide secure credential vaulting, and create detailed audit trails of privileged activity.

Vault all privileged credentials in a dedicated PAM solution; eliminate shared administrative
accounts.
Require approval workflows for sensitive administrative actions such as disabling security
tools or modifying backup configurations.
Implement session recording for all privileged access sessions.
Alert on anomalous privileged account activity, particularly outside of business hours.

Core Zero Trust principles for ransomware defense include:
Verify Explicitly: Authenticate and authorize every access request based on all available data
points — identity, location, device health, service or workload, data classification, and
anomalies.
Use Least Privilege Access: Limit user access to only what is required for their specific role
and only for the duration it is needed. Implement just-in-time (JIT) access provisioning for
administrative tasks.
Assume Breach: Design systems as if compromise is inevitable. This means segmenting
networks, encrypting all data in transit and at rest, and maintaining comprehensive visibility
to detect threats quickly.

According to Gartner, the adoption of Zero Trust Network Access (ZTNA) models has been
accelerating significantly, with organizations that implement Zero Trust architectures
demonstrating measurably reduced blast radius when ransomware attacks do occur.
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2.3 Email and Communication Security

2.4 Network Segmentation and Architecture
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Phishing remains the most common ransomware delivery mechanism, with phishing-driven
attacks increasing from 25% of attacks in 2024 to 35% in 2025. With 82.6% of phishing emails
now containing AI-generated content, traditional awareness-based defenses are becoming less
reliable. Technical controls are increasingly essential.

Network segmentation is the practice of dividing a network into isolated zones or segments,
controlling traffic between them. In the context of ransomware, segmentation limits the blast
radius of an attack by preventing ransomware from spreading freely across the entire network
after gaining an initial foothold.

Implement network segmentation based on data sensitivity, operational function, and trust
level. At minimum, isolate: servers from workstations, OT/ICS systems from IT networks,
development from production, and guest/IoT networks from corporate resources.
Apply microsegmentation within critical zones to limit east-west traffic between servers and
workloads.
Disable SMB (Server Message Block) access between workstations — this protocol is
commonly abused by ransomware for lateral movement.
Implement network access control (NAC) to ensure that only healthy, compliant devices can
access the corporate network.
Review and restrict firewall rules regularly; remove any rules that permit unnecessary inter-
zone communication.

Deploy advanced email security solutions that include AI-powered content analysis, link
scanning, attachment sandboxing, and impersonation detection.
Enable DMARC, DKIM, and SPF records for your domain to prevent email spoofing.
Implement anti-phishing controls in Microsoft 365 or Google Workspace, including safe links,
safe attachments, and anti-impersonation policies.
Disable macros in Office documents by default; only enable for specific, signed, trusted
documents.
Block or quarantine files with dual extensions (e.g., document.pdf.exe) or unusual file types
in email
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2.5 Security Awareness Training
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Despite the proliferation of technical controls, humans remain both the most targeted element
of ransomware attacks and, when properly trained, one of the most effective defenses.
Employees who can recognize phishing attempts, social engineering tactics, and suspicious
activity provide a critical layer of protection that no technical tool can fully replace.

Conduct mandatory security awareness training for all employees at least annually, with
quarterly phishing simulation campaigns to reinforce learning.
Tailor training to specific roles — finance employees should receive training on BEC and
invoice fraud; IT staff on credential theft and insider threats.
Train employees to recognize and report the tactics that ransomware operators now use,
including AI-generated spear phishing, deepfake voice calls, and external recruitment
approaches.
Establish clear, simple reporting mechanisms. Employees who suspect an incident should
know exactly who to contact and how — and should feel encouraged, not punished, for
reporting.
Simulate scenarios beyond phishing: social engineering via phone, text message, or in-
person. Modern attackers are increasingly creative in their initial access approaches.
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Section 3

Detection — Catching
Ransomware Before It Executes

3.1 Security Information and Event Management (SIEM)

Ransomware prevention, however robust, cannot guarantee that no attacker will ever gain a
foothold. The 2026 threat landscape makes early detection an equally critical capability. The
median attacker dwell time before ransomware deployment is six days — meaning that
organizations with strong detection capabilities have a meaningful window to identify and evict
attackers before catastrophic damage occurs. In nearly 50% of attacks, the attacker actually
alerts the victim to the intrusion (via the ransom note), rather than being discovered proactively
— a sobering statistic that underscores the importance of improving detection.

A SIEM platform aggregates security event data from across the environment — endpoints,
network devices, servers, cloud platforms, applications — and applies correlation rules and
analytics to identify suspicious activity patterns that may indicate an active intrusion or
ransomware deployment in progress.

Effective SIEM deployment for ransomware detection requires:

Comprehensive log collection from all relevant sources: endpoints (EDR), network devices,
domain controllers, cloud platforms, email gateways, backup systems, and privileged access
management logs.
Tuned detection rules aligned to the MITRE ATT&CK framework, particularly the Execution,
Persistence, Privilege Escalation, Lateral Movement, Exfiltration, and Impact tactics
commonly observed in ransomware campaigns.
Baseline behavioral analytics to detect anomalies: unusual login times, geographic
impossibilities, mass file access or encryption activities, and large outbound data transfers.
Integrated threat intelligence feeds to correlate internal events against known malicious IP
addresses, domains, and file hashes.
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3.2 Key Indicators of Ransomware Activity
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Ransomware operators follow recognizable patterns during the period between initial access
and final encryption. Security teams should monitor specifically for the following indicators of
compromise and attack:

Mass authentication failures or credential stuffing activity. New administrator accounts
created outside of change management. Unusual remote access from unfamiliar
locations or at unusual hours. Lateral movement indicators: SMB connections between
workstations, pass-the-hash or pass-the-ticket activities. Large volumes of files being
read, copied, or staged in unusual locations (data exfiltration preparation). Security tool
tampering: disabling AV, EDR, logging, or backup agents. Shadow copy deletion
commands (vssadmin delete shadows). Discovery commands run against Active
Directory or network topology. Unusual process execution from Office applications,
PowerShell, or scripting engines.

PRE-ENCRYPTION WARNING SIGNS
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3.3 Endpoint Detection and Response (EDR) for Detection

3.4 Network Detection and Response (NDR)
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Beyond its prevention capabilities, EDR is the cornerstone of ransomware detection at
the host level. Modern EDR platforms provide telemetry on every process, file, registry,
and network event on monitored endpoints, enabling security analysts to identify
ransomware activity at any stage of the kill chain.

Network-level detection is complementary to endpoint detection and is particularly
valuable for identifying activity that endpoint agents may miss, such as lateral
movement between unmanaged devices or encrypted command-and-control
communications.

Deploy network traffic analysis (NTA) tools to baseline normal communication
patterns and alert on anomalies.
Monitor DNS traffic for indicators of command-and-control (C2) communication:
newly registered domains, high-entropy domain names, and unusual DNS query
volumes.
Inspect north-south traffic (entering and leaving the network) for large outbound
data transfers that may indicate exfiltration.
Alert on unusual east-west traffic (between internal systems), particularly any
workstation-to-workstation SMB communication.

Enable process tree analysis to detect unusual parent-child process relationships,
such as Word.exe spawning PowerShell, which is a common ransomware delivery
mechanism.
Alert on mass file encryption events: rapid, sequential modification of files with
entropy changes consistent with encryption is a high-confidence ransomware
indicator.
Configure automatic endpoint isolation triggers for high-confidence ransomware
detection events — stopping lateral movement immediately when a threat is
identified.
Use EDR telemetry for threat hunting: proactively search for indicators of attacker
presence between automated detections.
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3.5 Threat Intelligence Integration

3.6 Proactive Threat Hunting
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Cyber threat intelligence (CTI) enables organizations to proactively defend against
known ransomware actors and their tools, tactics, and procedures (TTPs). By
integrating threat intelligence into detection tools, organizations can alert on known
ransomware indicators before an attack progresses.

Rather than waiting for automated alerts, proactive threat hunting involves trained
security analysts actively searching for indicators of attacker presence using
hypothesis-driven investigation techniques. Given that ransomware actors typically
spend days or weeks inside an environment before deploying encryption, threat
hunting provides an opportunity to detect and evict attackers during this window.

Effective threat hunting programs:
Develop hunting playbooks aligned to the specific TTPs of ransomware groups
known to target your sector.
Conduct regular hunts focused on the most critical pre-ransomware indicators:
privilege escalation, credential access, and backup tampering.
Leverage EDR and SIEM telemetry to search for low-and-slow attack patterns that
may not trigger automated alerts.
Integrate threat hunting findings back into detection rule development to improve
automated detection over time.

Subscribe to CISA's free Automated Indicator Sharing (AIS) feed and the MS-ISAC for
sector-specific threat intelligence.
Integrate commercial threat intelligence feeds into your SIEM, EDR, and firewall
platforms to block known malicious indicators automatically.
Monitor ransomware group leak sites and dark web forums (via intelligence
services) to identify if your organization's data is being discussed or actively
targeted.
Participate in sector-specific Information Sharing and Analysis Centers (ISACs) to
receive peer threat intelligence from organizations facing similar threats.
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Section 4

Backup Strategy — Your Last
Line of Defense

A robust, tested backup strategy is the single most important factor in determining whether an
organization can recover from a ransomware attack without paying a ransom. Organizations
with well-designed, immutable backup architectures can restore operations without
capitulating to criminal demands — transforming a potentially catastrophic event into a
manageable, if painful, recovery exercise.

However, ransomware operators are acutely aware of this dynamic. In 96% of ransomware
attacks, threat actors now specifically target backup systems before triggering encryption —
attempting to destroy recovery points and force victims into a position where payment is the
only option. This has fundamentally changed what constitutes an adequate backup strategy.
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Traditional backup strategies are insufficient in 2026. Attackers specifically hunt for and
attempt to destroy backups before deploying ransomware. Organizations that rely on
conventional, mutable backups connected to production networks are at severe risk of
losing both their primary data AND their recovery capability in a single attack.

THE RANSOMWARE BACKUP REALITY
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# PRINCIPLE DESCRIPTION

3 Three Copies

Maintain three total copies of
critical data: the production copy
plus at least two backups.
Redundancy ensures that failure
of any single copy does not result
in unrecoverable data loss.

2 Two Media Types

Store backups on two different
media types (e.g., on-premise disk
and cloud object storage). A
vulnerability or failure specific to
one media type cannot
compromise all copies.

1 One Offsite Copy

Keep at least one backup copy in a
separate physical location.
Geographic separation protects
against site-wide events including
fires, floods, and regional
disasters.

1 One Immutable Copy

At least one copy must be
immutable — stored in write-once,
read-many (WORM) format that
cannot be modified or deleted,
even by administrators. This is the
critical addition for ransomware
defense.

0 Zero Errors

All backups must be continuously
verified through automated
integrity checking. An untested
backup is not a backup. Zero
errors means verified, error-free
backups proven restorable.

16

4.1 The 3-2-1-1-0 Backup Rule

The classic 3-2-1 backup rule (three copies of data, on two different media types, with
one copy offsite) has been the gold standard for data protection for decades. The
ransomware threat landscape demands an evolution of this framework to the 3-2-1-1-0
rule:
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4.2 Immutable Storage: The Critical Defense

4.3 Air-Gapped Backups
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Immutable backup storage is now a non-negotiable requirement for any organization
serious about ransomware resilience. Immutable storage works by locking backup data
in a write-once, read-many (WORM) state for a defined retention period. Once written,
the data cannot be altered, encrypted, or deleted — even by an attacker who has
obtained administrative credentials to the backup system.

For on-premises environments, dedicated backup appliances with built-in immutability
— combined with zero access to the underlying OS by backup administrators —
provide the strongest protection. The key distinction between true immutability and
policy-based configurations that can potentially be bypassed is critical: seek solutions
where destructive actions are architecturally impossible, not merely administratively
prohibited.

An air gap is a physical or logical separation that prevents backup data from being
accessed from a compromised network. Air-gapped backups represent the gold
standard of ransomware-resistant backup storage because ransomware — regardless
of sophistication — cannot encrypt data it cannot reach.

Physical air gaps (tape backups stored offline, removable media in secure offsite
storage) provide the strongest protection but require planned backup windows and
have longer recovery times.
Logical air gaps (cloud storage with network access restricted to a dedicated,
isolated management system; time-delayed replication with access restricted by
schedule) can provide strong protection with greater operational convenience.
When implementing logical air gaps, ensure that access credentials for air-gapped
storage are maintained separately from production environment credentials and
protected with dedicated MFA.

Major cloud providers offer native immutable storage capabilities:
Amazon Web Services: S3 Object Lock in compliance mode provides WORM
functionality that cannot be overridden even by the root account owner during the
retention period.
Microsoft Azure: Immutable Blob Storage with time-based retention policies and
legal hold capabilities.
Google Cloud Storage: Object versioning combined with retention policies ensures
data integrity.
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4.4 Backup Retention and Recovery Objectives

4.5 Backup Testing and Validation
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Ransomware often operates quietly for days or weeks before triggering encryption.
This means that recent backups may contain already-infected data. Retention policies
must account for this reality.

The most critical — and most frequently neglected — element of backup strategy is
regular, documented testing. An organization that has never verified its backups will
discover their inadequacy at the worst possible moment: during a ransomware
recovery.

Automated integrity checking — including checksums and hash validation of backup
files — should run continuously between manual test restores to detect silent
corruption or tampering. Integrate backup integrity alerts into your SIEM for
centralized visibility.

Maintain at least 30 days of backup history for critical systems — given that the
median ransomware dwell time is 6 days, short retention periods create a risk of
restoring already-compromised data.
For highly sensitive systems, consider 90-day or longer retention to provide
flexibility in identifying a clean restore point.
Clearly define Recovery Time Objectives (RTO — how long recovery takes) and
Recovery Point Objectives (RPO — how much data loss is acceptable) for each
system. These drive backup frequency requirements.
Implement granular recovery capabilities that allow restoration of individual files,
folders, or application objects — not just full system restores — to minimize the
scope of recovery operations.

Test restores at least monthly for mission-critical systems and quarterly for less-critical
systems. Each test should verify: the integrity of the backup data (no corruption), the
completeness of the recovery (all required data present), the accuracy of RTO estimates
(how long the restore actually takes), and the functionality of restored systems
(applications and services operate correctly). Document all test results and remediate
any identified gaps immediately.

TESTING REQUIREMENTS
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Section 5

Incident Response Planning
Organizations with a documented, rehearsed ransomware incident response plan recover
significantly faster and with lower financial impact than those responding ad hoc. Security
researchers and insurance providers consistently find that IR planning is one of the highest-ROI
investments in ransomware resilience. The goal is to move from chaos to a choreographed
response — with every team member knowing their role before the crisis begins.

Defend Today,  Thrive Tomorrow.
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5.1 Building Your Incident Response Plan

A ransomware incident response plan should be a living document that is regularly
reviewed, updated, and rehearsed. At minimum, it should cover the following phases:

Preparation is the work done before an incident occurs. It determines how effectively
the organization can respond when ransomware strikes.

Establish an Incident Response Team (IRT) with clearly defined roles: Incident
Commander, Security Lead, IT Operations Lead, Legal Counsel, Communications/PR
Lead, and Executive Sponsor.
Compile and maintain an incident response contact list that includes: all IRT
members (with personal phone numbers), outside legal counsel, cyber insurance
carrier (including claims hotline), external IR/forensics retainer contact, FBI Cyber
Division local field office, and key vendor emergency contacts.
Maintain a printed hard copy and an offline digital copy of the IR plan —
ransomware often targets document management systems and email, rendering
online-only plans inaccessible during an incident.
Pre-negotiate a retainer agreement with an external forensics and incident
response firm before an incident occurs. Under pressure, getting this in place takes
time you won't have.

Phase 1

Preparation
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The first hours of a ransomware incident are critical. Rapid, decisive initial response can
prevent ransomware from spreading to additional systems and preserve evidence for
forensic investigation.

Implement network-level blocks to prevent communication with identified
command-and-control infrastructure.
Disable compromised user accounts; reset passwords for all accounts that may
have been exposed.
Verify the integrity of backup systems — confirm that backup data is intact and has
not been compromised before beginning any recovery operations.
Identify and preserve clean systems that will serve as the foundation for recovery
operations.

Once initial triage is complete, the focus shifts to preventing the attack from spreading
further while maintaining enough operational capability to continue the investigation.

Phase 2

Phase 3

Identification and Initial Triage

Containment

ISOLATE: Disconnect affected systems from the network immediately. Pull network
cables, disable Wi-Fi. Do NOT power off systems unless instructed by forensics
experts — volatile memory may contain critical evidence.
DOCUMENT: Photograph ransom notes, error messages, and affected screens
before taking any remediation action. Preserve evidence.
NOTIFY: Activate the IR team immediately. Do not attempt to handle a significant
ransomware event with IT staff alone.
ASSESS SCOPE: Determine which systems are affected, which are not, and whether
the attack is still in progress. Check backup systems immediately.
PRESERVE LOGS: Ensure log data is being retained and is not being overwritten.
Logs will be critical for forensic investigation.

IMMEDIATE ACTIONS (FIRST 30 MINUTES)
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Eradication involves completely removing the ransomware and the attacker's presence
from the environment before beginning recovery. This is a step that is frequently
rushed and often done inadequately, resulting in reinfection.

Restore systems in priority order based on business criticality: life-safety systems
first, revenue-generating systems next, support systems last.
Restore only from backups that have been verified as clean — predating the
intrusion by a safe margin.
Bring systems up in an isolated environment first where possible, verifying
functionality before reconnecting to the production network.
Maintain heightened monitoring throughout recovery — threat actors have been
known to re-deploy ransomware after watching victims begin to recover.

Recovery is the process of restoring systems and data from backups and returning the
organization to normal operations. This phase requires careful sequencing to avoid
reinfecting clean systems.

Phase 4

Phase 5

Eradication

Recovery

Engage forensic expertise to conduct a thorough investigation of the attack vector,
the attacker's activities within the environment, and the full scope of compromise.
Identify and close the initial access vector that allowed the attacker in — if you do
not fix the root cause, recovery will be followed by reinfection.
Remove all attacker-controlled accounts, persistence mechanisms, and malicious
tools from the environment.
Patch all vulnerabilities that were exploited in the attack before returning systems
to production.
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The post-incident review (sometimes called the "after-action review") is one of the most
valuable activities an organization can undertake following a ransomware incident. It
transforms the painful experience of an attack into organizational learning that
materially improves future resilience.

Phase 6

Post-Incident Review

Conduct a formal post-incident review within 2 weeks of the incident being closed,
while details are still fresh.
Identify what went well and what could have been done better across every phase
of the response.
Document root cause analysis: how did the attacker gain initial access, and what
controls were absent or failed?
Update the incident response plan, detection rules, and security controls based on
lessons learned.
Consider a third-party review if the incident revealed significant security gaps.

mailto:info@blackbeltsecure.com


Defend Today,  Thrive Tomorrow.

info@blackbeltsecure.com 469-557-2007 23

5.2 The Ransom Payment Decision

One of the most fraught decisions organizations face in a ransomware incident is
whether to pay the demanded ransom. This decision must be made thoughtfully, with
full awareness of the legal, ethical, and practical implications.

If payment is being considered, organizations must:
Engage legal counsel immediately — ransom payments may have significant legal
and regulatory implications.
Notify cyber insurance carriers before making any payment decisions — carriers
may have specific requirements or restrictions.
Consult with the FBI — they may have access to decryption keys from disrupted
ransomware operations, and engaging law enforcement does not obligate the
organization to make the attack public.
Conduct OFAC sanctions screening — paying ransoms to sanctioned individuals or
entities is illegal and can result in significant civil and criminal penalties.

The FBI, CISA, and international law enforcement agencies consistently advise
organizations NOT to pay ransoms. Payment does not guarantee data recovery or
decryption — many victims receive non-functional decryption tools or are subject to
additional extortion. Payment also funds criminal operations and encourages future
attacks. Additionally, paying ransoms to sanctioned entities may carry legal liability
under OFAC regulations.

LAW ENFORCEMENT POSITION
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Ransomware attacks frequently constitute data breaches with significant legal and
regulatory notification requirements. Organizations must understand their notification
obligations before an incident occurs, not after.

The most reliable way to ensure that an incident response plan will work when needed
is to practice it through tabletop exercises before an actual incident occurs.
Organizations that conduct regular IR tabletops consistently demonstrate faster, more
effective, and less costly ransomware responses.

Effective ransomware tabletop exercises:
Involve all key stakeholders: IT leadership, security team, legal counsel, executive
leadership, communications/PR, and operations leadership.
Present realistic, sector-specific scenarios that reflect current threat actor TTPs —
not hypothetical or overly simplified scenarios.
Test decision-making under pressure: the ransom payment decision, public
communication decisions, and legal notification requirements.
Identify gaps in the IR plan, the contact directory, and team member knowledge
before a real incident exposes them.
Conduct at minimum annually, and after any significant change to the IT
environment, threat landscape, or organizational structure.

Most U.S. states have data breach notification laws requiring notification to affected
individuals within specified timeframes (commonly 30-72 hours) when personal
information is compromised.
Regulated industries have additional requirements: HIPAA requires breach
notification to HHS and affected individuals; PCI DSS requires notification to card
brands and issuers; financial sector organizations are subject to banking regulator
requirements.
The SEC requires material cybersecurity incident disclosure within 4 business days
for publicly traded companies.
GDPR requires notification to supervisory authorities within 72 hours for
organizations operating in or serving EU residents.
Engage legal counsel at the outset of incident response to assess and manage
notification obligations.
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6.1 Cloud Environment Security

6.1 Cloud Environment Security

The rapid migration of workloads to cloud environments introduces new ransomware
attack surfaces that require specific defensive attention. Cloud environments are not
inherently more secure than on-premises systems — and misconfigured cloud
resources represent one of the fastest-growing ransomware attack vectors.

Supply chain attacks — where ransomware operators compromise a trusted vendor or
software provider to gain access to multiple victim organizations simultaneously —
represent one of the most significant emerging ransomware threats. The 2023 MOVEit
Transfer attack by the Clop ransomware group affected hundreds of organizations
worldwide through a single vulnerability in a widely used managed file transfer
product. The 2021 Kaseya attack similarly spread ransomware to over 1,500
organizations through a single MSP platform vulnerability.

Enforce least-privilege access in cloud IAM — cloud over-permissioning is endemic
and creates enormous lateral movement opportunities for attackers.
Enable cloud-native security services: AWS GuardDuty, Azure Defender for Cloud, or
Google Cloud Security Command Center provide automated threat detection
tailored to cloud environments.
Implement cloud security posture management (CSPM) to continuously identify
misconfigurations before attackers exploit them.
Protect cloud backups with the same rigor as on-premises backups: immutability,
separate credentials, and MFA on backup management interfaces.
Monitor cloud audit logs (CloudTrail, Azure Activity Log) for unusual administrative
activity, particularly around IAM changes, storage configuration modifications, and
instance deployments.
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Operational technology (OT) and industrial control systems (ICS) present unique
ransomware defense challenges. These systems often run legacy software that cannot
easily be patched, operate in environments where downtime is extremely costly, and
have historically been managed separately from corporate IT networks. As IT/OT
convergence continues, ransomware operators are increasingly targeting OT
environments — with manufacturing accounting for 40% of ransomware incidents
globally and OT-focused attacks up 87% year-over-year.

Implement strict network segmentation between IT and OT environments, with
carefully controlled and monitored crossing points.
Deploy OT-specific security monitoring tools that understand industrial protocols
(Modbus, DNP3, EtherNet/IP) and can detect anomalous activity without disrupting
operations.
Develop OT-specific incident response playbooks that account for the unique safety,
regulatory, and operational constraints of industrial environments.
Maintain manual operation procedures for critical OT systems — tested regularly —
to enable continuity if digital systems are disrupted.

Conduct formal security assessments of all third-party vendors with access to your
systems, data, or networks. Prioritize vendors with the broadest access and highest
data sensitivity.
Include cybersecurity requirements in vendor contracts: minimum security
standards, incident notification obligations, and the right to audit.
Implement network segmentation to limit vendor access to only the specific
systems and data they require — never grant broad network access to third parties.
Monitor all third-party access through privileged access management tools; require
MFA for all vendor access sessions.
Subscribe to vulnerability disclosure channels for critical software vendors and act
rapidly when supply chain vulnerabilities are disclosed.

mailto:info@blackbeltsecure.com


6.4 Cyber Insurance Considerations

Defend Today,  Thrive Tomorrow.

27info@blackbeltsecure.com 469-557-2007

Cyber insurance has become an important risk management tool for ransomware, but
the market has evolved significantly in response to the surge in claims. Insurers are
substantially tightening underwriting requirements, increasing premiums, and in some
cases limiting coverage in ways that organizations need to understand.

Most cyber insurers now require specific security controls as a condition of coverage
— commonly including MFA on remote access and email, tested backups, EDR
deployment, and patch management programs. Failure to maintain these controls
can result in denied claims.
Review your policy carefully for exclusions: war and nation-state exclusions,
systemic risk exclusions (events affecting large numbers of policyholders
simultaneously), and ransomware-specific sublimits.
Understand the claims process before an incident: who to call, what they require,
and what decisions require insurer pre-approval (including ransom payment
decisions).
Engage your insurer's incident response resources — most carriers maintain
preferred vendor relationships with forensics firms and legal counsel that can
accelerate response.
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DOMAIN BASIC INTERMEDIATE ADVANCED

Identity
MFA on all remote access; no
shared admin passwords

PAM solution deployed; JIT
access for admins; Zero
Trust for remote users

Full Zero Trust architecture;
continuous identity
verification; behavioral
analytics on all accounts

Endpoint
Modern AV with behavioral
detection on all endpoints;
automatic updates

EDR deployed on all
endpoints; centralized
management; auto-isolation
on high-confidence threats

XDR platform integrating
endpoint, network, cloud;
automated threat hunting;
deception technology

Network
Basic firewall segmentation;
patch management program

Network segmentation by
function; network traffic
analysis; NDR deployed

Microsegmentation; zero
trust network access; full
east-west visibility;
automated response

Email
Spam filtering; user phishing
awareness training

Advanced email security
(sandboxing, link scanning);
simulated phishing program

AI-powered email security;
DMARC enforcement; real-
time coaching at time of
click

Backups
Daily backups; offsite copy
maintained; basic restore
testing

3-2-1-1-0 rule implemented;
immutable backups;
monthly restore testing

Continuous verification;
automated recovery testing;
documented RTO/RPO; air-
gapped golden copies

Detection
Security logging enabled;
basic alerting on critical
events

SIEM deployed with tuned
rules; threat intelligence
integration; regular log
review

24/7 SOC coverage;
proactive threat hunting
program; ML-based anomaly
detection; SOAR automation

IR Planning
Basic IR contacts list;
general awareness of
ransomware response steps

Documented IR plan;
defined roles; external IR
retainer; annual tabletop
exercise

Regularly tested IR plan;
quarterly tabletops with
executives and legal; pre-
negotiated legal & PR
resources

Section 7

Building a Ransomware
Defense Maturity Model

Not every organization has the same resources, risk profile, or current security maturity. The
following maturity model provides a practical roadmap for organizations at any stage of
ransomware defense development. Focus first on achieving Basic maturity — these
foundational controls deliver the highest risk reduction per investment dollar. Then
systematically progress toward Intermediate and Advanced capabilities as resources allow.
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Section 8

Your 90-Day Ransomware
Defense Action Plan

For organizations looking to make rapid, meaningful improvements to ransomware resilience,
the following 90-day action plan prioritizes the highest-impact controls and delivers measurable
risk reduction in a realistic timeframe. Not every organization will be able to complete all items
— prioritize based on your current gaps and risk profile.

Enable MFA on all remote access systems and email platforms immediately — this alone
stops the majority of credential-based initial access attacks.
Audit and disable all unnecessary remote access ports (particularly RDP on port 3389)
exposed to the internet. Move any required RDP behind a VPN with MFA.
Verify that all critical systems are covered by your EDR solution and that all agents are
healthy and reporting.
Test your most recent backup restore — actually restore a critical system from backup and
verify it works. Document how long it takes.
Confirm that at least one backup copy is immutable and air-gapped from the production
network.
Compile your incident response contact list: IR team members (with personal phone
numbers), legal counsel, cyber insurance claims line, external IR retainer, and FBI local field
office.
Conduct a phishing simulation to establish a baseline awareness metric across your user
population
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Days 1-30: Foundational Controls

These are the controls with the highest immediate risk reduction. Many can be
implemented with existing tools at minimal additional cost. Complete these before
moving to Month 2 activities.

MONTH 1 PRIORITIES
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Review and tune SIEM alerting rules to reduce false positive fatigue while ensuring
high-priority ransomware indicators are reliably detected.
Implement or validate network segmentation between your most critical servers
and general user workstations.
Disable SMB access between workstations at the firewall level.
Conduct a formal review of your backup strategy against the 3-2-1-1-0 rule and
identify gaps.
Draft or update your ransomware incident response plan, including the roles,
contact list, immediate action checklist, and decision frameworks.
Review all privileged accounts: disable any that are no longer needed, ensure all are
using MFA, and consider implementing a PAM solution if not already in place.
Assess your third-party vendor access: revoke any access that is broader than
necessary and ensure all vendors use MFA.

Conduct a ransomware tabletop exercise with your full IR team, including executive
leadership, legal counsel, and communications leadership.
Run a full backup restore test across all mission-critical systems and document the
results.
Brief the board or executive leadership on ransomware risk, current defense
posture, and the organization's maturity roadmap.
Review cyber insurance coverage: confirm coverage is current, understand what
controls are required to maintain coverage, and review the claims process.
Implement automated patch management monitoring with dashboards showing
days-outstanding for critical vulnerabilities.
Review and update security awareness training content to incorporate current 2026
threat tactics, particularly AI-generated phishing and deepfake social engineering.
Develop a communication plan for use during a ransomware incident — who
speaks publicly, what they say, and how affected parties are notified.

mailto:info@blackbeltsecure.com


Defend Today,  Thrive Tomorrow.

info@blackbeltsecure.com 469-557-2007

Conclusion
Ransomware in 2026 is a sophisticated, professionalized, and pervasive threat that demands a
serious, sustained, and multi-layered defensive response. The criminal ecosystem producing
these attacks has never been more capable: AI-powered attack automation, global expansion of
ransomware actors, multi-extortion techniques, and deliberate targeting of backup
infrastructure have all raised the stakes substantially.

But resilience is achievable. The organizations that best weather ransomware attacks share
common characteristics: they invest in strong foundational controls (MFA, patching,
segmentation), they maintain tested and immutable backup capabilities that can support
recovery without paying ransom, they have invested in detection capabilities that can catch
attackers during the dwell-time window before encryption, and they have rehearsed their
incident response so that when an attack occurs, their team executes a coordinated response
rather than improvising under pressure.

The investment required to build this resilience is a fraction of the cost of a major ransomware
incident — which averages millions of dollars in direct costs, downtime losses, and long-term
reputational impact. The question is not whether your organization can afford to invest in
ransomware defense — it is whether you can afford not to.
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Black Belt Secure provides comprehensive ransomware defense services tailored to
organizations of every size: risk assessments, incident response planning and tabletop
exercises, backup architecture review and implementation, EDR and SIEM deployment,
security awareness training, and 24/7 threat monitoring. Contact us at
www.blackbeltsecure.com to discuss your ransomware defense posture.

HOW BLACK BELT SECURE CAN HELP
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References and Further Reading

Black Belt Secure is a cybersecurity consulting and managed security services
provider dedicated to helping organizations defend against modern cyber
threats. We publish monthly threat intelligence reports covering the most
critical cybersecurity topics facing businesses today. Visit us at
www.blackbeltsecure.com.
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NIST Cybersecurity Framework 2.0 — nist.gov/cyberframework
Recorded Future 2026 Ransomware Threat Intelligence —
recordedfuture.com
Chainalysis Crypto Crime Report 2025 — chainalysis.com/reports
World Economic Forum Global Cybersecurity Outlook 2026 — weforum.org
MIT Study on AI-Powered Ransomware (2025)
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