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Executive Summary

Many Saa$S products now include machine learning features, generative Al assistants, automated
recommendations, or Al-driven decision support. These features can create new risks, including
privacy exposure, harmful bias, security vulnerabilities, and unpredictable behavior. Customers
increasingly ask how Al systems are governed and tested. Teams need a framework that translates
Al concerns into practical engineering work.

The NIST Al Risk Management Framework (Al RMF) provides an outcome-based approach to
managing Al risks across the lifecycle. This guide explains how SaaS companies can apply the Al
RMF to Al-enabled products. It focuses on governance, risk assessment, evaluation, and continuous
monitoring, with concrete steps that product and engineering teams can implement.

Background: why Al risk management matters in SaaS

SaaS companies ship features frequently. Al features often change behavior in ways that are harder
to predict than traditional software. A model update can improve accuracy but also introduce bias. A
prompt change can reduce hallucinations but increase refusal rates. A vendor model change can shift
outputs without notice. How do you keep that variability under control?

Al risk management is also becoming part of compliance and procurement. Even when there is no
formal certification, buyers want proof that Al risks are handled responsibly. A framework like NIST Al
RMF helps you communicate your approach and align teams on what must be true for Al to be safe
and trustworthy.

NIST Al RMF, in practical terms

NIST Al RMF is organized around four functions: Govern, Map, Measure, and Manage. The functions
are designed to be used iteratively. They are not a one-time project.

Govern

Govern establishes the policies, roles, and accountability for Al risk management. In SaaS,
governance includes who approves model use, who owns monitoring, and how exceptions are
handled.

Map

Map focuses on understanding the Al system context, including intended use, users, data sources,
and potential impacts. For SaaS, mapping includes identifying where Al is used in workflows and
what the consequences are if the Al fails.

Measure

Measure covers testing, evaluation, and metrics. This includes performance, reliability, fairness,
privacy, and security. The metrics should be tied to real product risks, not only model benchmarks.
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Manage

Manage focuses on risk treatment, monitoring, incident response, and continuous improvement.
SaaS teams need to plan for model drift, vendor changes, and new threat patterns.

Trustworthy Al characteristics that customers care about

NIST describes several characteristics of trustworthy Al. For SaaS products, these characteristics
become practical questions that buyers and internal stakeholders ask.

* Valid and reliable: Does the Al perform consistently for the intended use cases, and do you know
the failure modes?

* Safe: Can the Al output cause harm, and do you have safeguards to prevent unsafe actions?

* Secure and resilient: Is the Al protected against attacks such as prompt injection, data poisoning,
or model extraction?

* Accountable and transparent: Can you explain how Al is used, who owns it, and how decisions
are reviewed?

* Explainable and interpretable: Can users and operators understand outputs well enough to use
them responsibly?

* Privacy-enhanced: Is personal data protected in training, inference, and logging?

* Fair with harmful bias managed: Have you evaluated whether outputs unfairly impact groups,
and do you monitor for bias over time?

Applying Al RMF to an Al-enabled SaaS product

Step 1: Define the Al inventory

Start by listing every Al component in your product. Include models you train, models you fine-tune,
and third party models you call through APIs. Include where the model is used, what data it sees, and
what decisions it influences.

* User-facing features: Chat assistants, content generation, search, recommendations, scoring, or
summarization.

* Internal features: Fraud detection, support ticket triage, spam filtering, or operational forecasting.
* Third party dependencies: Foundation models, embedding services, moderation APIs, and data
labeling vendors.
Step 2: Map intended use and impact

For each Al component, document intended use, user groups, and impact if the Al fails. A low-risk
autocomplete feature is different from a feature that influences eligibility, pricing, or access. Mapping
helps you decide how much testing and oversight is needed.
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Step 3: Define risk scenarios and abuse cases

Al systems have unique abuse cases. Attackers may try to extract sensitive data, manipulate outputs,
or bypass guardrails. Internal misuse is also possible. Build a list of realistic scenarios and decide
which ones you will test.

* Prompt injection: Inputs that attempt to override system instructions or cause sensitive
disclosure.

* Data leakage: Outputs that reveal secrets, personal data, or proprietary information.
* Model drift: Performance changes over time as data distributions shift.
* Bias amplification: Outputs that produce unequal outcomes across groups.

* Automation bias: Users over-trust outputs and stop applying human judgment.

Step 4: Build a measurement plan

Measurement should be tied to product outcomes and risk. Decide what you will measure, how often,
and what thresholds trigger action. For many SaaS products, measurement includes offline
evaluation, human review, and monitoring in production.

* Quality metrics: Accuracy, relevance, completeness, and task success rates for defined test sets.
* Safety metrics: Rate of unsafe outputs, policy violations, or high-risk actions.

* Fairness metrics: Disparities across groups where group data is available and appropriate to use.
* Security metrics: Results from red team tests, prompt injection tests, and abuse monitoring.

* Operational metrics: Latency, cost, rate limits, and failure rates for model calls.

Step 5: Implement controls and monitoring

Controls for Al systems often look like a mix of product guardrails and operational controls. Examples
include input validation, output filtering, human-in-the-loop review for high-impact actions, and logging
that supports investigation without collecting unnecessary sensitive data.

Step 6: Plan for Al incidents

Al incidents can look like harmful outputs, data leakage, or sudden performance drops. Define what
constitutes an incident, who is on call, and how you will respond. Customers will ask whether you
have an incident response plan for Al features, especially when the Al touches sensitive data or
critical decisions.

"Al governance is most effective when it is treated as part of product operations. The same
discipline used for reliability and security should apply to model behavior and change
management.” - Jacobian Engineering Al and Security Team

Governance artifacts that make Al risk management real
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Al governance often fails because it stays at the level of principles. A SaaS team needs concrete
artifacts that define expectations and produce evidence. These artifacts do not need to be long. They
need to be clear and used.

* Al use policy: Defines acceptable use, prohibited use, and required reviews for new Al features.

* Model and system documentation: A short description of what the model does, what data it
uses, and known limitations. Many teams use model cards or system cards.

* Al risk register: A list of top Al risks, owners, mitigation plans, and current status. Review it on a
cadence.

* Change log: A record of model version changes, prompt changes, and configuration updates, tied
to release notes.

* Human review guidance: Rules for when humans must review outputs, how reviewers are
trained, and how decisions are logged.

Data handling and privacy in Al-enabled SaaS

Al features introduce new data handling questions. What data is sent to a model provider, what is
stored, and what is logged? Privacy and security controls should be designed before the feature
ships, not after customers ask.

* Data minimization: Send the minimum data needed to complete the task. Avoid sending full
records when a summary would work.

* Sensitive data handling: Define whether sensitive data is allowed in prompts. Implement
redaction or blocking when needed.

* Logging strategy: Logs are essential for troubleshooting and investigations, but they can capture
sensitive content. Log metadata and safety signals where possible, and store content only when
necessary with access controls.

* Retention and deletion: Define how long prompts and outputs are retained and how deletion
requests are handled.

* Training vs inference: If you use customer data for training or fine-tuning, obtain appropriate
permissions and document the practice. Many SaaS products restrict training use and focus on
inference only.

Change management for models, prompts, and safety
controls

SaaS teams already have release processes. Al RMF works best when model changes are treated
like production changes that require testing and approval. The same discipline used for database
migrations should apply to prompt templates and safety filters.

1Define what counts as a change: model version updates, prompt template changes, retrieval
configuration changes, and safety filter adjustments.
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2Create pre-release tests that measure quality and safety against representative datasets.

3Require review and approval for high-impact changes, especially those that affect regulated
workflows.

4Roll out changes with feature flags or staged deployment where possible.

5Monitor key metrics after release and define rollback triggers.

Vendor management for third party Al services

Many Saa$S products rely on third party Al services. Vendor management should cover security
posture, privacy commitments, service reliability, and change notification. Customers often ask
whether vendor model providers train on submitted data and how data is protected.

* Contract and privacy terms: Confirm how data is used, retained, and protected. Document
whether data is used for training.

* Security controls: Review access control, encryption, and incident response commitments for the
vendor.

* Reliability and availability: Understand rate limits, service level commitments, and fallback
behaviors.

* Change notification: Define how you will learn about model changes, deprecations, and policy
updates.

Testing and red teaming Al features

Al testing is broader than traditional QA. You need to test for misuse and adversarial behavior. Red
teaming is a structured way to probe for weaknesses such as prompt injection, data leakage, and
unsafe outputs. Testing does not need to be perfect to be useful, but it must be repeatable.

* Create an abuse test set: Collect or generate prompts that represent realistic abuse attempts and
edge cases.

* Test for data leakage: Probe whether sensitive data can be revealed through crafted prompts or
retrieval behavior.

* Test guardrail bypass: Evaluate whether safety filters can be bypassed through obfuscation or
role-play prompts.

* Document findings: Track issues like any other security finding, with remediation and verification.

Implementation Methodology

Phase 1: Assessment and planning

Identify Al use cases, build an Al inventory, and map intended use and impact. Define governance
roles, including who approves model changes and who owns monitoring. Select a small set of initial
metrics and create test datasets that reflect real user behavior.
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Phase 2: Measurement and control implementation

Implement evaluation pipelines and define acceptance criteria for model updates. Add guardrails
such as input validation, output filtering, and human review for high-risk scenarios. Perform security
testing, including prompt injection testing and red teaming for critical features.

Phase 3: Monitoring, incident response, and continuous improvement

Deploy monitoring for quality, safety, and abuse. Track drift over time and establish processes for
updating models safely. Integrate Al incidents into your broader incident response program so
escalations and communications are consistent.

Business Benefits for SaaS companies

* Reduced Al-related risk: Structured governance and testing reduces the chance of harmful
outputs and security exposure.

* Faster customer approvals: Clear documentation of Al controls helps enterprise buyers evaluate
Al features with less uncertainty.

* More reliable Al features: Measurement and monitoring improves performance stability and user
trust.

* Foundation for emerging regulation: A risk management program prepares the organization for
evolving Al expectations without starting over.

Frequently Asked Questions

Do we need Al RMF if we use a third party model?

Yes. Using a third party model does not eliminate risk. You still control how the model is used, what
data is sent, and what outputs are allowed. Al RMF helps you define controls around vendor models,
monitoring, and change management.

How do we measure bias if we do not collect demographic data?

Bias measurement depends on context and what data is appropriate. Some teams use synthetic
tests, scenario-based evaluation, or domain-specific fairness checks. The goal is to identify harmful
patterns and reduce them without collecting unnecessary sensitive data.

How can Jacobian Engineering help?

Jacobian Engineering supports Al risk management through Al governance program design, red
teaming and security testing, and implementation of monitoring and incident response practices. The
team can also help integrate Al controls into broader security and compliance programs for SaaS
organizations.

Conclusion
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Al features can differentiate a SaaS product, but they also create new risk. NIST Al RMF provides a
practical structure for governing Al use, mapping risks, measuring performance and safety, and
managing ongoing change.

If you need help building an Al risk program, designing evaluation and monitoring, or testing Al
features for security and misuse, Jacobian Engineering can help you apply NIST Al RMF in a way
that fits SaaS product delivery.
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