OPERATIONAL CONSTRAINT ANALYSIS

The Next Phase of AI: From Compute Scarcity to
Utilization Limits

How operating constraints and power grids define the next frontier for industrial asset deployment.
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The newsletter for operations leaders who prefer economic diagnosis over hype cycles.

Issue Summary: The Shift from Buildout to Optimization

For the last few years, the conversation around artificial intelligence in manufacturing has been

dominated by one thing: availability. We’ve talked about whether we can get enough chips, how much
compute power is available, and who is winning the race to build the biggest models. That phase of the
story—the "Buildout Phase"—is starting to fade into the background. It was an era defined by scarcity.

You had to find a way to get your hands on the tools just to have a seat at the table.

Now, we are entering the "Utilization Phase." The conversation is shifting from how do we get these
machines? to how do we actually run them effectively on our floor? Having a powerful Al model in a
cloud environment is not the same thing as having an integrated tool that improves first-pass yield or
reduces downtime. We are moving away from the excitement of procurement and toward the hard work
of integration. This isn't about whether the technology works; it’s about whether your specific operation
can support it, power it, and actually use it to solve a problem instead of just creating another layer of
complexity for your operators to manage.



The New Bottleneck: Utilization, Power, or People?

We need to call this out clearly: many organizations are currently falling into The Infrastructure
Mirage. This is the belief that purchasing "AlI capability" automatically translates into "operational
improvement." It doesn't. In my experience on the floor, a high-tech tool only provides value if it can be

reliably operated within the existing constraints of your production environment.

When we move from theory to reality, the bottlenecks change. They stop being about software
limitations and start being about physical and human limits. You can buy all the GPU power in the
world, but that doesn't help you if your local grid can’t handle the load, your cooling systems aren't

designed for high-density compute, or your floor staff isn't trained to interpret the output of the model.

The Common Assumption The Operational Reality
"We just need more computing A server without a dedicated cooling plan and stable power is an expensive
power to solve this." paperweight.

"The AI will automate the decision- = An algorithm cannot replace a technician who knows when a bearing is

making." about to fail based on a specific vibration.
"We need to buy more software You may already have enough software; you likely lack the clean data and
licenses." clear process steps required to make it useful.

The goal isn't just to own an Al tool. The goal is to build a reliable, repeatable process where that tool
provides a measurable win for the person standing at the machine.

Why We Overload Operational Constraints

It is easy to get excited about a new capability. It is much harder—and often more tedious—to audit
your electrical load, map out your data flow, or retrain a team of twenty operators on a new interface.
Because it’s easier to talk about the "magic" of Al than it is to discuss the "plumbing" of industrial

infrastructure, many leaders skip the plumbing entirely.

They treat Al as an add-on rather than a core piece of equipment. When you bring in a heavy piece of
machinery—a CNC mill or a robotic arm—you don't just plug it into the wall and hope for the best. You
check the floor load limits, you ensure the power supply is stable, and you create a standard work

instruction for its operation. Al requires that same level of scrutiny.

We often overlook these constraints because they aren't "sexy." They don't make for great press releases
or high-level presentations. But if you ignore the physical realities—the bandwidth limits, the power
requirements, and the human capacity to interact with the system—you end up with a "ghost" project:

an investment that sits in your portfolio but never actually touches the product moving down the line.

What Matters Now: The True Cost of Under-Utilized Assets



In manufacturing, we know what it costs when a machine sits idle or is poorly maintained. It’s called
waste. When you invest heavily in Al infrastructure without a plan for utilization, you are creating
Stranded Assets. These are technologies that were purchased with the intent to improve production but

remain under-utilized because they aren't integrated into the daily workflow of the operators.
The cost of these assets shows up in three ways:

1. Sunk Costs: The capital spent on licenses and hardware that provides no measurable
improvement to throughput or quality.
2. Opportunity Cost: The time your engineers spend trying to "fix" a poorly integrated system

instead of improving the actual manufacturing process.

3. Frustration Tax: The erosion of trust when you give an operator a tool that is supposed to

make their life easier but actually makes it harder because it’s slow, unreliable, or confusing.

A high-end Al model is not a silver bullet; it is a sophisticated instrument. If the person using the
instrument doesn't have the right "grip" on it—meaning they don't understand its limits or how to use its

output to make a decision—the tool becomes part of the noise rather than a part of the solution.

Three Tests for Sustainable AI Deployment

To move past the hype and into real results, I suggest running every new Al initiative through these
three tests before you commit significant capital or time. If it fails any one of these, you aren't ready to

deploy; you need more work on your internal processes first.

1. The Utility Test: Does this tool solve a specific, repetitive problem that currently causes a
bottleneck? If the answer is "it might help with many things," then the scope is too broad. You
must be able to point at a specific station on the floor and say: "This tool will reduce errors
here by X amount."

2. The Infrastructure Test: Can your current facility support this tool without significant
modification? This includes power, cooling, network stability, and data integrity. If you have
to rebuild your entire IT infrastructure just to get a single Al feature running for one
department, the cost of implementation may outweigh the gains in production.

3. The Workload Matching Test: Is the "human" element accounted for? You must determine if
the output of the Al requires an operator to change their behavior or learn a new skill. If the
system provides a recommendation but no one on the shift knows how to act on that

recommendation, the tool is useless.

What to Do Tomorrow: Auditing Your Operational Readiness

You don't need to wait for a consulting firm to tell you if your operation is ready for Al. You can start by
looking at what you have today and identifying where the "friction" lives. Here are three things you can

do this week:



1. Audit Your Data Integrity: Pick one process that currently uses some form of automated data
collection (e.g., a digital twin, an ERP entry, or a sensor log). Look at it closely. Is the data
clean? Is it consistent? If your current "manual” data is messy, any Al you layer on top of it
will simply produce high-speed errors.

2. Map the Human Interface: Walk the line and talk to your operators. Ask them what part of
their job they find most tedious or frustrating because of "system limitations." When you
identify a pain point, don't just ask if AI can fix it; ask how much time they would spend
learning a new way of doing that specific task.

3. Assess Your Local Infrastructure: If you are planning to move toward more intensive on-site
computing or specialized hardware, talk to your facilities and IT teams today. Ask them about
your current power headroom and network bandwidth for high-demand applications. It is
much cheaper to find out now that a floor needs an upgrade than it is to realize it six months

after the equipment arrives.

Stop looking at Al as a miracle of software; start treating it like any other piece of heavy machinery on
your floor. It requires preparation, power, and a clear purpose before it can ever become part of your

standard work.

Call to Action

Where do you see your biggest constraint—the chip count or the grid connection? Share this with a

colleague who needs an honest look at infrastructure planning. (newsletter@sixsigmakaizen.com)
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Stay curious, stay improving,

David Rodgers

SixSigmaKaizen.com

References: logisticsviewpoints.com/2026/07/28/ai-infrastructure-is-entering-its-next-phase/



