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Introduction

Entering 2026, the enterprise threat landscape is defined by the total dissolution of traditional procurement boundaries.
Employee convenience now outpaces security oversight at a velocity that legacy architectures, specifically standard DLP and
CASB solutions - cannot mitigate. This shift has created a systemic accumulation of security debt, where unsanctioned
generative tools are no longer transient experiments but are deeply embedded in business-critical workflows.

The Persistence
Crisis

The "Shadow Al" problem is uniquely
sticky. According to data from the Reco
2025 State of Al Security Report,
unsanctioned Al applications persist
within the enterprise for an average of
over 400 days before detection. This
suggests that these tools operate as
"silent residents," processing
proprietary data, source code, and
strategic communications for more
than a year before the CISO has any
visibility into the egress point.
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The $670,000
"Blindness" Premium

Operating with unmanaged Al usage
carries a documented financial penalty.
Findings from the IBM 2025 Cost of a
Data Breach Report indicate that
organizations with high levels of
Shadow Al face an average $670,000
USD premium per breach compared to
those with governed environments.
This cost is driven by the extreme
difficulty in identifying data leak
vectors across the Agentic Layer—the
growing ecosystem of autonomous
bots and browser extensions that act
on behalf of users without standard
human-level authentication.

- Governance Maturity (Linear)

Concentration Risk and
the OpenAl Monopoly

The market exhibits a dangerous
concentration of risk: OpenAl currently
accounts for 53% of all shadow usage,
serving over 10,000 users in typical
enterprise environments. This
concentration implies that a single
vendor service disruption, policy
change regarding training data, or
model-level vulnerability constitutes a
systemic risk to more than half of an
organization's Al-enabled productivity.
Visibility is no longer a luxury; it is the
prerequisite for Enterprise Al Survival.

- Adoption Velocity (Exponential)

g Late 2025
71% of knowledge workers
using unsanctioned Al

Source: Salesforce Research
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The widening gap between Al
adoption and governance capabilities

Average Persistence

400 Days

Average financial penalty of the
visibility gap

Per Incident Cost

$670,000

Source: IBM Security Report

Traditional IT approval processes
cannot keep pace with exponential Al
adoption

@ Adoption: 15% - 85%

@ Governance: 10% > 35%

Divergence Chart: Adoption Velocity vs. Governance Oversight
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Mapping of the Shadow Ecosystem

In 2026, the traditional network perimeter is obsolete. For the enterprise, the new "perimeter" is defined by Identity and Data
Flow Paths. To apply effective governance, organizations must categorize Al adoption into three distinct risk vectors.

Classifying the Shadow Landscape

Shadow Al & SaaS: Classifying the Shadow The Agentic Layer
Unsanctioned use of public LLMs Landscape (Non-Human Identities)
.9, P | ChatGPT, Claud

(e'g', ersonattna o SRR Sanctioned: Vetted tools (e.g., This represents the most significant
Midjourney) via personal credentials . R A o

R Enterprise M365 Copilot) integrated shift in the threat landscape.
or unmanaged browser extensions. . .
This often includes "Al-wrapped" with corporate SSO and Active Autonomous Al Agents use the

Governance Policies. Model Context Protocol (MCP) to

SaaS tools purchased at the

departmental level that bypass Unsanctioned: Tools accessed via

Privacy Impact Assessments (PIAs). "Hidden OAuth" connectors, creating
persistent blind spots where
proprietary data exfiltrates into public
training models without a record in
the SIEM.

act on a user's behalf—syncing data
between Slack, Salesforce, and S3
buckets without human-level MFA or
manual oversight.

Choose sanctioned tools for data security and governance
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Data Security Active Data Exfiltration Blind Spots
Governance

Sanctioned Control Unsanctioned Control

The High-Risk Pivot: Humans vs. NHis

The critical distinction for modern security leadership is the difference between human-driven prompts and Non-Human
Identity (NHI) activity. While humans are the primary data entry point, NHIs (Agents) are the primary data movement point.
LangProtect differentiates by providing visibility into these autonomous workflows, identifying where agents have been
granted "Full Access" permissions that lead to silent IP exfiltration.

Al Risk Spectrum: Unveiling the Hidden Depths

. . Autonomous Al with
Critical Risk zero visibility

Non-human identities

Agentic Shadow Al executing task across
silos

Sanctioned & SSO-Integrated Enterprise-Ready Al with high
visibility
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Identity is the new backdoor. Managing Al risk requires more than blocking URLs; it requires a comprehensive inventory of
all OAuth data paths and the decommissioning of unauthorized agents acting within the corporate directory.

Strategic Action: Transition from user-centric logs to Non-Human Identity (NHI) Governance to close the visibility gap.

The Productivity Paradox: Speed vs. Enterprise Security

Goal of the Asset

To demonstrate the behavioral economics of Al adoption—explaining why employees prioritize "Time to Value" (TTV) over
"Risk to Enterprise" (RTE)—and how LangProtect bridges this control gap.

The Productivity Paradox: Speed vs. Enterprise Control

The primary driver of Shadow Al is not malice, but the Time to Value (TTV) of generative tools. Employees bypass traditional
security protocols because sanctioned procurement cycles—often taking 3 to 6 months—cannot keep pace with the
immediate productivity gains of unsanctioned models

This creates the Popularity Trap: high adoption rates in the enterprise are often inversely correlated with security maturity.
By the time a security team identifies a tool, it is frequently already embedded in business-critical logic. At LangProtect, we
observe that once an Al tool has survived for more than 100 days unmonitored, it becomes functionally impossible to
"offboard" without significant operational disruption.

The Behavioral Trade-off

We see a widening divergence between what employees use and what the enterprise can safely support. This is the Risk to
Enterprise trade-off:

Viral Adoption: Security Debt:
Tools are chosen for low friction and immediate output These viral tools often lack Multi-Factor Authentication
(summarization, code generation). (MFA), audit logging, and SOC 2 Type Il compliance—

attributes measured by the Risk Security Index (RSI).

For the CISO, the problem is resource allocation. Organizations currently spend 80% of their manual oversight on sanctioned
tools while 80% of actual Al innovation occurs in the "Shadow Layer," operating without any Al-native policy enforcement.

Al Stickiness & Risk Scatter Plot
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adoption due to high friction or specialized use Approximately. 80% of a.II unmanaged en!erprise Al‘traffic is
concentrated in tools with the lowest security oversight (The
Danger Zone). These viral tools offer low friction and high utility,
Low Engagement A The Danger Zone but pose significant compliance and data protection risks.
Limited adoption and subpar security controls Massive adoption/popularity coupled with critically
low RSI scores
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Total prohibition of high-value tools is a failed strategy. To maintain productivity while mitigating risk, the enterprise must
transition from "static blocking" to Continuous Shadow Al Visibility. By identifying high-adoption, low-security tools in real-
time, security leaders can prioritize remediation for the tools providing the most business value.

Strategic Directive: Bridge the Visibility Gap by mapping popularity against RSI scores to focus controls where they are most
needed.

The Five Pillars of Al Risk: A Multidimensional Framework

By March 2026, enterprise Al risk has transitioned from a theoretical concern to a complex matrix of operational, financial,
and reputational hazards. To manage this at scale, security leaders must look beyond the individual prompt and address the
entire lifecycle of Al-driven interactions. We have categorized the primary Al threats into five critical pillars.

This framework enables security teams to prioritize controls based on tangible business impact rather than technical noise,
leveraging visibility as the primary defensive mechanism.

The Five Pillars of Enterprise Al Risk

Exfiltration Layer (Data Exposure & IP Contamination):

Proprietary source code or strategic plans uploaded to public models lead to the permanent loss of copyright and patent claims.
Once data is processed for training, redaction is functionally impossible

e The Samsung source code leak via ChatGPT illustrates the "one-way door" of public Al usage where internal logic was
inadvertently incorporated into public training data.

Compliance Layer (Regulatory & Sovereignty Exposure):

Al systems frequently violate data sovereignty and privacy acts (GDPR, CCPA) by ingesting "scraped" data without clear
lineage, leading to downstream enterprise liability.

e Clearview Al's significant regulatory penalties for non-consensual data scraping established that data provenance is a
material legal risk for any organization utilizing 3rd party model ecosystems.

Operational Layer (Business Logic & Integrity Risks):

Model hallucinations are not merely technical errors; they represent binding financial commitments that courts now enforce.

¢ |n the Moffatt v. Air Canada legal precedent, the court ruled that an enterprise is legally liable for the outputs of its chatbot,
treating "hallucinated" policies as part of the company's official contractual refund strategy.

Vulnerability Layer (Adversarial & Model Exploits):

* A Critical: EchoLeak (CVE-2025-32711). Technical exploits now target the unique architecture of GenAl. This CVSS 9.3
vulnerability in Microsoft 365 Copilot allows attackers to exfiltrate data from Outlook and Teams via a single malicious email,
bypassing traditional sandbox protections.

Identity Layer (Non-Human Identities & OAuth):

The persistent "Silent Threat" of 2026. Users grant "Full Access" to Al agents via OAuth connectors, allowing them to move data
across SaaS platforms like Salesforce or Box without additional MFA.

e Evidence: The Reco 2025 State of Al Security Report highlights that unsanctioned OAuth-connected apps persist for 400+
days, serving as the primary unmonitored backdoors into corporate data lakes.

Visibility is the common denominator across all five pillars. Without a control layer that understands the semantic intent of Al
traffic, distinguishing between a request for a public summary and a request that triggers sensitive data exfiltration, the
enterprise remains structurally vulnerable. Prioritizing the remediation of Pillar 4 (Adversarial exploits) and Pillar 5 (Identity) is
the first step toward reclaiming perimeter integrity.

The Semantic Gap

Legacy security architectures suffer from a critical "SaaS Security Gap." Traditional Data Loss Prevention (DLP), Cloud
Access Security Brokers (CASB), and network firewalls were designed for a world of structured data fields and static file
movement. They are structurally incapable of navigating the fluid, conversational, and often adversarial nature of generative
Al.
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This creates the Popularity Trap: high adoption rates in the enterprise are often inversely correlated with security maturity.
By the time a security team identifies a tool, it is frequently already embedded in business-critical logic. At LangProtect, we
observe that once an Al tool has survived for more than 100 days unmonitored, it becomes functionally impossible to
"offboard" without significant operational disruption.

Tokens vs. Meaning: Why RegEXx Fails in 2026

Traditional DLP relies on pattern matching searching for strings like credit card numbers or social security numbers via
Regular Expressions (RegEx). In an Al-native environment, exfiltration occurs through Semantic Intent. An employee or an
attacker can use a prompt to "obfuscate this proprietary source code for a technical blog post" or "translate this payroll
spreadsheet into natural language."

A traditional DLP sees these as harmless text strings (tokens). An Al-focused security layer, however, understands the
underlying meaning. This "Semantic Gap" is what allows sensitive intellectual property to bypass corporate perimeters
undetected.

Prompt Intent Security vs. Pattern Matching

e Prompt Injection: Traditional filters miss Adversarial Prompting because the malicious instruction is hidden within a seemingly benign
query.
e Context-Aware Telemetry: Unlike legacy tools that block broad domains or specific keywords, Al-native security analyzes the relationship

between the prompt and the data it touches. It can distinguish between an authorized request for public data and an unauthorized
attempt to "ground" a prompt in sensitive internal documentation.

e Adversarial Defenses: LangProtect implements intent-based monitoring to detect and neutralize OWASP Top 10 for LLM threats—
specifically Indirect Prompt Injection—which utilize the model's own logic to trigger unauthorized data egress.

Comparison of DLP Methods in Handling Sensitive Data

2

LangProtect Al-Native

Traditional DLP (Sieve) Security (Lens)
Decodes Intent for real-time

Wide openings miss
interception

sensitive data

By March 2026, the primary vector for data loss is no longer the "unauthorized file upload," but the "unauthorized prompt."
Organizations relying on legacy DLP are operating with a significant blindness to Vector-based exfiltration. Managing this risk
requires a transition to an Al-native broker that decodes intent in real-time.

The 4-Layer Detection Architecture: Mapping the Unknown

As we move into mid-2026, the primary challenge for the CISO is no longer the existence of Shadow Al, but the "Discovery
Deficit." According to the Reco 2025 State of Al Security Report, unsanctioned applications currently persist in enterprise
environments for an average of 400+ days before detection.

Traditional security stacks fail here because they rely on fragmented network logs. Reclaiming the perimeter requires a high-
fidelity, four-layered detection architecture that captures signals from the identity provider down to the individual OAuth
connector.
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Layer 1: IDP & SSO Integration (The Base)

The foundation of discovery begins with a bidirectional sync with the Identity Provider (IDP)—specifically Microsoft Entra ID
(formerly Azure AD) or Okta.

By analyzing authentication logs, LangProtect establishes a "sanctioned baseline." Any application traffic that deviates from
this sanctioned list is immediately flagged as a potential shadow asset.

Layer 2: Email Metadata & Header Analysis

Sophisticated Shadow Al often bypasses standard web traffic logs by utilizing "Magic Links" or personal login flows via
corporate email.

LangProtect scans email metadata (Gmail/Outlook headers) to detect signup signals and communications from Al vendors.
This captures tools that employees "trial" before they ever touch the corporate network.

Layer 3: NLP-Driven Application Mapping

Once an asset is identified, LangProtect utilizes Natural Language Processing (NLP) to map the application to a specific
functional category (e.g., "Developer Co-Pilot," "Legal Summarizer," or "Recruitment Agent").

This categorizes usage risk by department, allowing for high-priority remediation of tools handling the most sensitive
datasets.

Layer 4: OAuth Discovery & Permission Mapping (The Peak)

The most critical layer for 2026. This identifies persistent "data flow paths" created when a user grants an Al agent "Full
Access" via an OAuth connector.

This layer uncovers Non-Human Identities (NHIs) that move data across silos (e.g., from Box to an unvetted summarizer)
without triggering traditional Multi-Factor Authentication (MFA).

Al Detection Stack

Persistent API token monitoring and scoping

)

Contextual behavior grouping of Al apps

Automated header scanning for Al signals

Baseline audit of extra ID/Okta logs

Detection Callout: Prioritizing "F-Rated" Remediation

Our 4-layer engine consistently flags high-adoption tools that lack essential enterprise security features (measured by the
Risk Security Index).

e Stability Al: Frequently detected without MFA or granular audit logging capabilities (Avg. RSI: 0.38).

e Jivrus / Happytalk: Known for seeking broad "read/write" OAuth permissions into the corporate directory, creating unmonitored backdoors
for data exfiltration.

Strategic Directive

The goal of this architecture is to shorten the 400-day discovery window to real-time. By automating discovery at the
identity and agent level, the security team can transition from a "blocking" role to a "governing" role—remediating the riskiest
assets while allowing high-value, secure innovation to persist.

Immediate Action: Utilize Layered Telemetry to identify "F-Rated" assets and unauthorized Non-Human Identities within the
next 30 days.
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The Al Acceptable Use Policy (AUP): A Framework for Governance

Governance must transition from a "compliance hurdle" to a shared business value. An effective Al Governance framework
does not aim to prohibit usage, but to define the "Safe Harbor" parameters that allow for innovation without intellectual

property (IP) contamination.

The primary goal of a modern AUP is to replace ambiguity with accountability. Employees often bypass security because
they lack clear instructions on how to genericize data before input. A prescriptive, risk-based policy ensures that "Time to
Value" does not come at the expense of "Auditability."

Focus Area

Data Hygiene

Output Trust

Identity

IP Protection

Disclosure

High-Risk Behavior (Blocked)

Direct upload of PIl, NPI, or Customer Data.

Automating customer-facing advice without review.

Shared/Personal accounts on public LLMs.

Uploading source code to "Training" enabled bots.

Passing off Al-generated reports as original work.

Safe Harbor Practice (Permitted)
Mandatory Redaction / Code Genericization.
Human-in-the-Loop (HITL) Mandatory check.
SSO-Managed Enterprise LLM accounts.

Use of Opt-Out/Zero-Retention API layers.

Attribution requirement for GenAl content.

High-Stake Non-Negotiable: Human-in-the-Loop (HITL)

In high-risk verticals—specifically Legal, Finance, and HR—Human-in-the-Loop is a mandatory governance control. Al output
should never represent a final, binding activity (e.g., a hiring decision or a financial lending appraisal) without human
verification. This eliminates the "Hallucination Liability" found in cases like the Air Canada ruling.

Mitigation Engineering: Building the Al Guardrail

Policy is only as strong as its enforcement. "Secure by Design" Al environments require technical safeguards that act as a
buffer between the user and the Model. By deploying an Al-native security layer, enterprises can enforce the AUP in real-
time, stripping sensitive data before it ever reaches the third-party vendor.

The Role of the Zero-Trust Al Security Broker (ZASB)

The core of mitigation engineering is the transition from "Visibility" to "Active Control." A semantic-aware proxy (ZASB)
serves as the control plane for every prompt, ensuring that even if a user attempts to bypass policy, the Technical Guardrails

prevent the exfiltration.
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The Al Security Maturity Model: Benchmarking Progress

Governance is a journey from total invisibility to optimized control. Most enterprises currently reside in the "Ad Hoc" stage—
aware of the risk but lacking the telemetry to act. This maturity model provides a roadmap for CISOs to transition from

reactive blocking to Al Security Posture Management (AISPM).

Level 4
Zero trust NHI . MCP .
High

Level 3. Structured

AUP + sanctioned tools . Pll Filtering Z
Q
~*
c
-
—

a —*

Level 2 . Reactive <

Block riskiest apps . deploy shadow Al discovery

Low

Level 1. Ad hoc
Any tool, mp inventory . F-rated tools persist 400+ days

Vertical Analysis: Risk Hotspots

Al risk is not uniform. The primary "Blast Radius" varies significantly depending on your industry’s regulatory and operational
landscape. To build an effective defense, security controls must align with these vertical-specific compliance requirements.

Healthcare Legal & HR
Lateral access Hallucination risk Algorithmic bias
PHI exposure via Al agents Binding errors Air Canada IP loss . Mobley v. Workday

Security proxy RAG + Human Loop Disclosure + Audit
Data residency + Pl strip Grounded . reviewed outputs Mandates . Bias testing

v

Enterprises governance layer
Audits Traits . policy Enforcement . Disclosure Mandates . Access Controls

— | T

HIPAA compliance Fiduciary trust Bias-free outcomes
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Strategic Recommendations: A Roadmap for the C-Suite

Managing the Shadow Al era requires a fundamental shift in the security operating model. The objective is not to impede the
speed of Al adoption but to ensure that every interaction—whether human-to-model or agent-to-data—is visible, auditable,
and governed by corporate policy. To achieve this, leadership must bridge the gap between innovation and oversight through
a structured Al Security Posture Management (AISPM) strategy.

Timeline Priority Focus Critical Actions

Perform real-time Shadow Al Discovery.<br>e Identify and
remediate F-rated tools (e.g., Stability Al, Jivrus).<br>e
Establish a baseline Al Inventory (Applications & Non-
Human Identities).

Immediate (30 Days) Visibility & Triage

Deploy a Semantic-Aware Proxy (LangProtect) for real-
. . time prompt filtering.<br>e Finalize and publish the Al
Intermediate (90 Days) Control & Policy Acceptable Use Policy (AUP).<br>s Enable PII/NPI

Redaction for all web-based LLM interactions.

Transition to a "Zero Trust for Agents" architecture.<br>e
Integrate Al-native alerts into existing SOC/GRC
workflows.<br>e Conduct continuous Compliance
Readiness audits (e.g., EU Al Act, NIST Al RMF).

Strategic (Ongoing) Integrated Governance

Detection Callout: Prioritizing "F-Rated" Remediation

Our 4-layer engine consistently flags high-adoption tools that lack essential enterprise security features (measured by the
Risk Security Index).
e For the CISO: Move beyond the firewall. Traditional DLP and CASB solutions lack the semantic context to stop data exfiltration in Al

workflows. Prioritize the deployment of an Al-native visibility layer to monitor the agentic traffic (NHIs) that currently bypasses your
network logs.

e For General Counsel & Compliance: Mitigate the "IP Contamination” risk immediately. Ensure that contractual indemnifications are in
place for sanctioned vendors and that a human-in-the-loop (HITL) process is mandated for any Al output involving financial or legal
commitments.

e For Senior Management: Establish an Al Center of Excellence (CoE) to foster literacy. Security should not be a "blocking" function; it
should be the framework that enables departments to use advanced models safely while maintaining the organization's competitive IP
advantage.

Closing the Semantic Gap

Organizations can no longer rely on pattern-matching (RegEx) to secure their intellectual property. The transition to a
Semantic-Aware Proxy is the only way to distinguish between productive use and high-impact exfiltration attempts like the
EchoLeak (CVE-2025-32711) exploit. By enforcing policy at the prompt level, you protect the enterprise from the financial
and reputational premiums associated with unmanaged Al usage.

The most significant risk in the Al era is the data you cannot see. Unsanctioned tools
persist in your environment for an average of 400 days, making immediate visibility a
prerequisite for security.

Visibility is not optional. Start your exposure assessment today.

REQUEST LANGPROTECT VISIBILITY ASSESSMENT  »
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