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cybersecurity. Al introduces uncertainty into data, decisions,
accountability, trust, compliance, and the operating processes
that increasingly depend on machine-generated outcomes.
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EXECUTIVE SUMMARY

Al changes more than technology. It changes how
risk enters the business.

Artificial intelligence is no longer an isolated technical capability. It is increasingly embedded in decision-making,
automation, customer-facing services, product development, analytics, and operational workflows. As Al moves
deeper into the enterprise, it introduces risks that traditional security and governance models were not designed to
manage.

The challenge begins with the nature of Al itself. Many systems are probabilistic rather than deterministic. Their
behavior can be difficult to explain, their outputs depend on data whose quality may be uncertain, and their
performance can change as models, inputs, dependencies, and operating conditions change. A system that worked
as expected yesterday may behave differently tomorrow without a conventional software defect ever occurring.

At the same time, Al has become a new attack surface. Models can be probed, prompts manipulated, data
poisoned, interfaces exploited, and Al-generated media used to undermine human trust. Threat actors can also use
Al to increase the speed and scale of phishing, reconnaissance, malware development, and vulnerability discovery.

Seven risks define the problem:
» Opacity. Decisions may be difficult to explain, audit, or defend.
 Data integrity. Flawed, biased, manipulated, or poorly governed data can scale flawed outcomes.

* Model and interface exploitation. Models themselves can leak information or reveal behavior through repeated
interaction.

* Prompt injection and workflow hijacking. Natural language can become an instruction channel capable of
manipulating Al-enabled processes.

» Synthetic deception. Deepfakes, voice cloning, and generated content weaken confidence in identity and
communications.

» Automated adversaries. Al lowers the cost and increases the tempo of offensive cyber activity.

*« Unmanaged adoption. Internal Al deployments and shadow Al can create exposure before security, risk, legal, or
compliance teams know the systems exist.
The answer is not to slow Al adoption. It is to build assurance into
the way Al is selected, designed, deployed, monitored,
challenged, and retired.
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01 | Al REDEFINES RISK

The system can change without the software
changing

Traditional assurance is built around systems that behave predictably enough to test, document, audit, and control.
Al disrupts that assumption. Its behavior emerges from models, training data, prompts, context, external
dependencies, and probabilistic inference. This makes failure less obvious and sometimes harder to reproduce.

The business impact is amplified because Al is moving into operational decisions. A flawed output can affect a
customer interaction, hiring decision, financial recommendation, production workflow, software change, or executive
decision before a traditional security alert ever appears.

Why conventional assurance struggles
« Controls designed for deterministic software may not explain why a model produced a particular result.
* Periodic validation can miss model drift, changing data, new integrations, and evolving usage.
Al dependencies frequently cross business, security, legal, compliance, engineering, and vendor boundaries.
« Failures may appear as bad decisions or unreliable operations rather than recognizable security incidents.

» The consequences can propagate through automated workflows before a human recognizes that the original
assumption was wrong.

Al is redefining not only what systems can do, but how systems
can fail. That makes continuous assurance a business
requirement rather than a final checkpoint.
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02 | THE Al RISK SURFACE

Seven ways Al creates enterprise exposure

RISK WHAT CHANGES BUSINESS CONSEQUENCE

Opacity & explainability Model logic and decision paths may be difficult to interpret. Accountability, auditability, regulatory
defense, incident analysis

Data integrity Training or operational data may be biased, incomplete, stale, or Incorrect decisions can scale across
deliberately manipulated. automated processes

Model inversion & extraction Repeated queries can reveal sensitive attributes or approximate Privacy, IP, competitive advantage, control
proprietary model behavior. bypass

Prompt injection Natural-language input can manipulate model behavior or Unauthorized actions, data exposure,
connected workflows. workflow abuse

Synthetic media Generated audio, video, images, and text can convincingly Fraud, misinformation, reputational harm,
impersonate trusted sources. identity trust

Automated adversaries Al accelerates reconnaissance, phishing, vulnerability analysis, Attack speed and volume can exceed
and malicious code variation. human response

Shadow Al Employees adopt Al tools without organizational visibility or Data leakage, unvetted outputs,
approval. fragmented accountability
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03 | DATA, MODELS AND INTERFACES

The attack surface begins before the prompt

Al assurance starts with data. Models learn from historical and real-time information, which means errors, bias,
manipulation, and missing context can become embedded in the decisions the system produces. Unlike a
conventional software flaw, a data problem can influence thousands of outputs without producing an obvious
technical failure.

Data integrity

Organizations need to know where Al data originates, how it was collected, what transformations were applied, who
can modify it, and whether its quality remains appropriate for the model's purpose. Data lineage and provenance
become security and governance controls because the reliability of the model depends on the truthfulness of the
information beneath it.

Model inversion and extraction

Al interfaces can also expose the model itself. Repeated or carefully structured queries may reveal sensitive
characteristics of training data or allow an adversary to approximate proprietary model behavior. Models therefore
need to be treated as enterprise assets with access policies, rate limits, behavioral monitoring, logging, adversarial
testing, and protections appropriate to the sensitivity of the data and decisions involved.

The governance implication

Security cannot stop at the application boundary. Assurance has
to include the data pipeline, model, interface, connected systems,
and the decisions or actions that occur downstream.
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04 | LANGUAGE AS AN ATTACK SURFACE

Prompt injection turns content into control

Large language models create an unusual security problem because natural language can function as both data
and instruction. Prompt injection exploits that ambiguity. A malicious input can attempt to override intended
behavior, expose information, or manipulate a connected workflow.

The risk becomes materially greater when an Al system is connected to ticketing, CRM, DevOps, payment, email,
administrative, or orchestration functions. A bad answer is one problem. An Al system acting on a manipulated
instruction can create an operational event.

Control principles
» Constrain authority. Define exactly what the Al system can access and which actions it can initiate.

» Separate high-consequence actions. Require appropriate human review before critical transactions or configuration
changes.

* Inspect inputs and context. Treat prompts, retrieved content, and external sources as potentially adversarial.
» Preserve attribution. Log which inputs, identities, model outputs, and downstream actions are connected.

» Design for reversibility. Al-driven actions should be recoverable when practical, particularly in operational
workflows.

The important shift is conceptual: organizations must secure not
only code and infrastructure, but also semantic intent and the
authority attached to it.
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05| TRUST UNDER ATTACK

Synthetic media changes the cost of deception

Al-generated audio, video, images, and text make convincing impersonation easier to produce and easier to scale.
The enterprise consequence is not simply more sophisticated phishing. It is the erosion of confidence in the
communications and identities people use to authorize decisions.

A familiar voice, recognizable face, polished email, or apparently authentic document can no longer be treated as
sufficient proof of identity or intent. For high-consequence activities, organizations need verification mechanisms
that do not depend entirely on the communication channel being presented.

Where the risk concentrates
» Executive impersonation and payment authorization
* Credential theft and business email compromise reinforced by synthetic voice or video
* False public statements and reputational attacks
» Manufactured urgency used to bypass established procedures

» Manipulated evidence and uncertainty about whether authentic content can still be trusted

Operational response

Organizations should establish out-of-band verification for sensitive requests, train employees to recognize
synthetic deception, update crisis response plans, and determine in advance how legal, communications, security,
and executive teams will validate and respond to suspected synthetic media events.
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06 | AI-ENABLED ADVERSARIES

Attackers gain speed, scale, and lower operating
cost

Al acts as a force multiplier for adversaries. It can accelerate reconnaissance, personalize social engineering,
analyze public vulnerability information, assist malicious code development, and vary attack artifacts more quickly
than manual processes.

The strategic issue is not whether Al eliminates the need for human attackers. It is that smaller teams can do more,
operate faster, and continuously adapt their activity. Defensive processes built around periodic assessment and
human-paced response can become increasingly mismatched to the operating tempo of the threat.

Defensive consequences
» Move from periodic visibility toward continuous telemetry and validation.
» Use behavioral detection where static signatures are insufficient.
* Integrate threat intelligence, detection, response, and recovery rather than treating them as isolated functions.
» Exercise Al-enabled attack scenarios through red teaming and tabletop exercises.

« Design for containment and recovery because prevention alone cannot be the operating assumption.
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07 | THE RISK INSIDE THE ENTERPRISE

Al adoption can outrun organizational
understanding

Some of the most consequential Al risks originate inside the organization. Business units can deploy Al before
security, legal, compliance, or risk teams understand what data is being used, what decisions are being delegated,
or which third-party services have become part of the workflow.

Unreviewed Al

Internal projects may begin as experiments and quietly become operational dependencies. Once an Al capability is
embedded in hiring, analytics, customer service, software development, forecasting, or operational decision-making,
an unreviewed assumption can become a business-wide exposure.

Shadow Al

Employees also adopt public Al tools directly because they are useful and easy to access. Sensitive documents
may be uploaded, generated content may be accepted without validation, and individual workflows may develop
outside normal governance. Punitive policy alone is unlikely to solve this. Organizations need visibility, approved
alternatives, clear usage expectations, and a culture where employees can disclose Al use without treating
transparency as a failure.

Shadow Al is not only atechnology problem. It is evidence that
organizational demand for Al is moving faster than the
governance model supporting it.
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08 | GOVERNANCE AND HUMAN ACCOUNTABILITY

Automation does not eliminate ownership

Al can augment decisions, but it does not remove the organization's accountability for the outcome. Human
oversight becomes particularly important when automated decisions affect financial outcomes, employment,
customer rights, safety, regulated activity, or other high-consequence situations.

Keeping a human in the loop requires more than an override button. The reviewer needs enough context to
understand the recommendation, authority to challenge it, access to the relevant inputs and outputs, and a defined
escalation path when the system behaves unexpectedly.

Governance should answer five questions
* Purpose: What is this Al system expected to do, and what should it never do?
* Ownership: Who is accountable for the model, data, business process, and resulting decisions?
» Authority: Which decisions or actions may the system make without human approval?
» Evidence: What records allow the organization to explain, challenge, audit, and reproduce outcomes?

* Intervention: How does a person stop, override, correct, or retire the system when trust degrades?
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09 | INTEGRATED ASSURANCE

A framework for trust at scale

Al risk does not belong to a single department. Engineering understands the system. Security sees adversarial
exposure. Legal evaluates obligations. Compliance interprets requirements. Risk examines enterprise
consequences. Business leaders own the decisions and outcomes. When those functions operate independently,
important assumptions fall between them.

Integrated Assurance provides a unifying operating model for those perspectives. It is not another department and it
is not a final compliance review. It creates shared visibility, common expectations, continuous validation, and
coordinated decision-making across the lifecycle of Al.

The operating model

CAPABILITY WHAT IT MEANS FOR Al

Shared visibility Maintain an inventory of Al systems, business purpose, ownership, data dependencies, third parties, and risk
context.

Common standards Use consistent documentation, risk classification, validation, and review expectations across business units.

Continuous alignment Reassess assurance as models, data, business use, regulation, and operating conditions change.

Cross-functional decisions Bring engineering, security, risk, legal, compliance, and business ownership together around consequential
issues.

Operational evidence Maintain logs, lineage, monitoring, testing results, approvals, exceptions, and decision records that support
trust.

Human accountability Make authority, intervention, escalation, and ownership explicit rather than assuming the technology carries

responsibility.

Integrated Assurance does not ask the organization to choose
between speed and control. It asks whether the organization can
move quickly while retaining enough evidence, visibility, and
accountability to trust what it is doing.
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10 | ACTION FRAMEWORK

A practical 90-day starting point

The immediate objective is not to create a perfect Al governance program. It is to make Al use visible, identify where
business consequences are highest, establish ownership, and create enough operational evidence to make
informed decisions.

Build the inventory

Identify Al systems, copilots, models, third-party services, embedded vendor Al, automation, and significant
employee use. Record business purpose, owner, data access, and downstream actions.

Classify consequence

Separate low-impact productivity use from Al that influences customers, financial decisions, regulated activity,
privileged access, production systems, safety, or material business operations.

Map data and authority

Document what information each system consumes, where that data comes from, what permissions the system
inherits, and which actions it can take.

Define human intervention

Identify where review is mandatory, who can challenge an output, how a workflow is stopped, and how decisions are
corrected.

Establish evidence

Capture model and vendor documentation, testing, approvals, logs, lineage, exceptions, incidents, and material
changes.

Test failure

Run scenarios involving prompt injection, bad data, synthetic impersonation, shadow Al, unexpected output, vendor
failure, and compromised Al-enabled workflows.

Review continuously

Set triggers for reassessment when the model, data, vendor, integration, regulation, business use, or consequence
changes.
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CONCLUSION

The future of Al depends on whether organizations
can continue to trust it

Al is a force multiplier for the enterprise. It can increase speed, improve access to information, automate work, and
expand what organizations are capable of doing. Those same characteristics amplify mistakes, hidden
assumptions, weak governance, manipulated data, and malicious intent.

The modern Al attack surface is therefore larger than the model. It includes the data beneath it, the interface in front
of it, the people relying on it, the systems connected to it, the vendors supplying it, the decisions it influences, and
the business processes that may eventually depend on it.

Organizations need an assurance model that can operate across those boundaries. Integrated Assurance provides
that structure by connecting technical validation with governance, business ownership, continuous monitoring, and
human accountability.

The question is not whether Al can be made risk-free. It cannot.
The question is whether the organization can understand where
trust is being placed, validate that trust as conditions change, and
intervene before a flawed assumption becomes a business
consequence.

About the source analysis

This white paper is a condensed executive treatment of Patrick M. Hayes's broader work, Al as a Threat Vector. The
full analysis examines Al opacity, data integrity, model inversion, prompt injection, synthetic media, automated
adversaries, internal Al risk, shadow Al, regulation, proactive assurance, human oversight, and Integrated
Assurance.
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