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|. Executive Summary

Small and mid-sized manufacturers are under pressure to adopt Al—but most lack
the structure to do so safely, effectively, or profitably.

This paper introduces a practical governance model built on three pillars:

e Structured Knowledge-knowing where Al should (and should not) be used

»  Ethical Guardrails—ensuring outputs are reliable, fair, and safe

» Federated Governance-maintaining control while participating in broader
ecosystems

Unlike enterprise frameworks, this model is designed for speed, clarity, and real
operational environments.



Il. The Real Problem: Al Without Structure

Al adoption in manufacturing is currently:

e Tool-first, not problem-first
»  Fragmented across departments
e  Largely unguided by governance

This creates risks:

»  Incorrect quoting or planning decisions

. Data leakage (IP, pricing, customer info)

e Bias or inconsistency in operational decisions
*  Loss of trust internally

The issue is not lack of technology—it is lack of structure.

lll. A Practical Definition of Al Governance (for SMBs)

Al governance is often framed as compliance.

For SMB manufacturers, it should instead be:

A system for ensuring Al improves decisions without introducing unacceptable risk.
This reframes governance from:

bureaucracy — decision clarity

restriction = operational reliability



IV. The Three-Pillar Model (Adapted for Manufacturing)

1. Structured Knowledge

Where Al fits—and where it does not

In practice:

. Map key workflows (quoting, scheduling, QA, maintenance)
« |dentify decision points, not just tasks

. Define:

o  What data is used
o  What “good output” looks like

Example:

*  Quoting — Al can assist with cost estimation
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IN PRACTICE: THE INTEGRATION WORKFLOW MAP
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2. Ethical Guardrails

What Al is allowed to do—and not do

Core guardrails for SMBs:

*  Accuracy thresholds

— e.g., Al quote must be within £10% of historical baseline

*  Human-in-the-loop rules

— no autonomous decisions on pricing, hiring, or safety

. Data boundaries

— no customer or proprietary data in public models

»  Traceability

— ability to explain how an output was generated

THE HYBRID INTELLIGENCE DECISION MODEL:
Synthesizing Al and Human Insight.
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3. Federated Governance

Control locally, align externally

Governance Body

Global policies, rules & standards

Policies
Rules
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Security Team

® Domain execution
¢ Federated
guardrail-bound

Compliance Team

® Domain execution
e Federated
guardrail-bound

For SMB manufacturers, this means:

. You control:

o yourdata
o  your workflows

o  your decision thresholds

e You align with:

o industry standards

o partners (OEMs, suppliers)

o regional ecosystems (e.g., Automation Alley)

Infrastructure Team

® Domain execution
e Federated
guardrail-bound




This enables

e Tfrust
» interoperability
» participation in larger Al-driven supply chains
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V. The Minimum Viable Al Governance Model
(What to Do First)

Most SMBs do not need a full framework—they need a starting system.
Step 1: Identify 3 Decision Areas

e Quoting
e Scheduling
e Quality inspection

Step 2: Define Rules for Each

. What Al can do
e What Al cannot do
. Where humans must intervene

Step 3: Establish Basic Controls

»  Data usage policy
e Al usage guidelines
Named Al owner/steward

Step 4: Run a Controlled Pilot

. One workflow
. Measurable outcome
*  Weekly review



VI. Failure Modes (Where SMB Al Governance Breaks)

This is critical—and often ignored.
1. Tool-First Adoption
“We bought Al—now what?”

Result:

. no ROI
. confusion
. abandonment

2. No Ownership

“Everyone is experimenting”

Result:
e inconsistent usage
e hidden risk

3. Over-Complex Governance

Enterprise frameworks applied to SMBs
Result:

s paralysis
* non-adoption

4. Blind Trust in Outputs

“The Al said so”
Result:

. bad decisions at scale



VIl. The Role of Ecosystems (Automation Alley Context)

Al governance does not stop at the company boundary.
Ecosystems like Automation Alley provide:

e Shared standards

e Cross-industry learning

e Access to academia and talent

¢ Alignment with policy and funding

As seen in regional programming:

Al, workforce, and data systems are increasingly interconnected themes across
manufacturing transformation

This model fits as:

The structuring layer that allows these stakeholders to collaborate coherently

VIIl. From Concept to Practice: A Simple
Operating Model

Weekly Al Governance Rhythm:

*  Review outputs from Al-assisted workflows
¢ Compare against expected results

e Adjust rules or thresholds

e Document learnings

Monthly:

»  Expand to one additional workflow
. Reassess risks

Quarterly:

»  Align with external partners or ecosystem initiatives



IX. The Strategic Advantage

SMBs that adopt structured Al governance early gain:

. Faster, safer Al adoption

e Better decision consistency

. Increased trust (internal + external)

¢ Stronger positioning in digital supply chains

This is not compliance advantage—it's operational advantage.

X. Conclusion — System-Building at the
Shop Floor Level

Al will not transform manufacturing through tools alone.
It will transform through:

e structured decision-making
e bounded autonomy
e accountable systems

The same principles that has guided the building of nations—
structure, ethics, and shared governance—
now apply to the systems manufacturers are building every day.

X|. Appendix: The Three Pillars (Condensed)

e Structured Knowledge — Map decisions before applying Al
*  Ethical Guardrails — Define limits before deployment
* Federated Governance — Align without

losing control

Gnotekp

Think before you automate
www.GnotekAi.com ¢ 248-760-0270


http://www.GnotekAi.com
tel:248-760-0270

