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Introduction

This week we examine one of the most powerful ideas in modern safety design: the best way to protect people
isn't to ask them to try harder, it's to design the work so that doing it safely requires the least effort. When the
safe choice is also the easiest choice, safety stops depending on constant vigilance and starts being built into
how the job gets done.

Monday — Why ‘Be More Careful' Is Not a Safety Strategy

Let's start this week by challenging an assumption that shows up in a lot of workplaces: the idea that most
injuries happen because someone wasn't careful enough, wasn't paying attention, or made a bad decision. And
if we can just get people to try harder, be more alert, or follow the rules better - we'll have fewer incidents.
Here's what the data shows. Decades of human factors research tell us that in any system where a person must
remember to do something, choose to do something, or resist an easier alternative, error rates are predictable
and persistent - regardless of training, experience, or motivation. People make mistakes not because they don't
care, but because the system they're working in creates conditions where mistakes are easy to make.

The shift in thinking that separates high-reliability organizations from average ones is this: when an incident
happens, the first question isn't ‘what did the worker do wrong?' - it's 'what did the system make easy that
should have been hard, or hard that should have been easy?"

This week we're going to look at how smart design of tools, workspaces, processes, and equipment can make
the safe behavior the default behavior. Not because workers are forced into it, but because the path of least

resistance is also the safest path.

Real-World Example

A large consumer goods distribution center in Ohio had a persistent problem with pallet jack operators failing to
lower forks to travel height before moving through pedestrian zones. The behavior was trained, posted, and
periodically reinforced but compliance during busy periods remained inconsistent. Injuries from elevated forks
striking shelving and one pedestrian near-miss had already been recorded.

Rather than adding more reminders or enforcement, the safety team asked a different question: why is it easier
to travel with forks up than forks down? The answer was simple: operators picked up loads with forks raised and
lowering them required a deliberate extra step before moving. Under time pressure, that step got skipped.

The team worked with their equipment vendor to program the pallet jacks with a speed limiter that engaged
whenever the forks were above four inches. Traveling with forks elevated was now slower than traveling with
forks lowered. The safe behavior, lowering forks before moving, became the faster behavior. Compliance
reached near 100% within two weeks of the change, with no additional training or enforcement. The safety
manager noted: 'We stopped asking people to remember. We made the machine do the remembering for
them.'

Discussion Prompt

Think about a task in your area where the safe way to do it requires more effort or more steps than the unsafe
way. What makes the workaround tempting? What would it take to make the right way the easier way?
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Tuesday — Designing Out the Hazard — The Hierarchy of Controls

Yesterday we established that the most reliable safety isn't asking people to try harder, it's designing systems
where safe behavior is the natural outcome. Today we look at the framework that guides that thinking: the
Hierarchy of Controls.

The Hierarchy ranks safety interventions from most to least effective based on how much they rely on human
behavior to work.
e At the top: Elimination - removing the hazard entirely. Next: Substitution - replacing a hazardous
material or process with a safer one.
e Then: Engineering Controls - physical changes to the work environment or equipment that reduce
exposure, regardless of what the worker does.
e Then: Administrative Controls - procedures, training, schedules, and rules that change how work is
performed.
e At the bottom: PPE - personal protective equipment that reduces the consequences of exposure but
doesn't remove the hazard.

Here's what that ranking means in practice: a guard that physically prevents a hand from entering a pinch point
is more reliable than a procedure that asks workers to keep their hands away. A ventilation system that removes
a toxic vapor is more reliable than a respirator program that requires correct fit, proper donning, and consistent
use. Controls at the top of the hierarchy work even when the worker is tired, distracted, in a hurry, or new on
the job. Controls at the bottom require all those things to go right, every time.

Most facilities use controls from multiple levels. The goal isn't to reach the top of the hierarchy in every
situation, it's to always be asking: 'Could we move one level up from where we are?"'

Real-World Example

A plastics extrusion facility in Wisconsin had been managing a chemical burn hazard at their solvent cleaning
station with PPE: chemical-resistant gloves, arm guards, and splash goggles, combined with a written procedure
requiring workers to inspect PPE before each use. Despite this, they had recorded three first-aid chemical
contact incidents in 18 months, all involving the hands or forearms of workers who either had compromised
gloves or had removed them briefly.

Their EHS manager presented the incident pattern to the SAT and asked: where are we on the hierarchy, and
can we move up? The team reviewed the solvent in use and found that a water-based cleaner had become
commercially available that was effective on the same residue at a modest cost premium. They piloted the
substitution on one station for 60 days. It worked. They converted all three stations.

The water-based cleaner required no PPE beyond standard nitrile gloves already in use across the facility. In the
24 months following conversion, chemical contact incidents at those stations dropped to zero. The EHS manager
said at a facility-wide safety review: 'We spent three years managing a hazard we could have just removed. The
PPE program was real work - inspection, training, enforcement, incident response. The substitution cost us less
per year than the PPE program did.'
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Discussion Prompt

Look at the three most significant hazards in your immediate work area. Where does our current control sit on
the hierarchy: elimination, substitution, engineering, administrative, or PPE? Is there an opportunity to move
one level up on any of them?

Wednesday — Mistake-Proofing — Building Error Out of the Process

We have talked about the hierarchy of controls and the principle that safe design beats safe behavior. Today we
go deeper into one specific engineering approach: mistake-proofing, sometimes called poka-yoke from the
Japanese manufacturing tradition.

Mistake-proofing means designing a process or tool so that errors are physically impossible, immediately
obvious, or automatically corrected. It removes the human from the error equation at the critical moment.
Examples are everywhere once you start looking: a fuel nozzle that won't fit in the wrong tank. A pill bottle cap
that requires a motion children can't perform. A machine that won't start unless two hands are on the controls
simultaneously, keeping both hands out of the danger zone. A colored cap torqued onto a bolt that visually
signals if it has backed off. A forklift that sounds an alarm if weight exceeds rated capacity.

None of these ask the worker to remember something, decide something, or resist an easier option. They either
make the wrong action impossible or make it immediately visible. That's the goal of mistake-proofing: not to

help workers remember to be safe, but to ensure that being safe requires nothing extra from them at all.

Real-World Example

A pharmaceutical packaging line in New Jersey had a recurring quality and safety problem: operators were
occasionally loading the wrong label stock into a high-speed labeling machine, resulting either in mislabeled
product - a serious regulatory issue - or in operator contact with the running machine when they reached in to
correct the jam the wrong stock caused.

The root cause wasn't operator error in any meaningful sense. The correct and incorrect label rolls looked nearly
identical, were stored adjacent to each other, and the difference was a small, printed lot code that was easy to
misread under time pressure.

The SAT proposed two mistake-proofing solutions implemented together. First, label rolls for each product line
were given different-colored core caps, the physical spool end. The machine loading bay was marked with the
same color, so an operator could see immediately if the colors didn't match before the roll was installed.
Second, a simple barcode reader was added at the loading point that scanned the roll and compared it to the
active job order, displaying a green or red confirmation on a small screen before the operator closed the
machine door.

Wrong-label loading events dropped from an average of six per quarter to zero in the 12 months following
implementation. More importantly, machine-access incidents tied to label correction dropped to zero alongside
them. The engineering team lead who designed the barcode reader noted that the total hardware cost was
under $400. 'We spent more than that every quarter on the labor to stop the line, identify the error, and rerun
the affected product,' he said.
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Discussion Prompt

Think about an error that happens repeatedly in your work area, something that gets caught and corrected
regularly, or occasionally gets through. Is the current solution asking workers to remember or check something?
What would a mistake-proofing solution look like - one that made the error impossible or instantly visible?

Thursday — Workspace Design and the Cost of Awkward Work

We've looked at controls that eliminate hazards and mistake-proof processes. Today we focus on something
that often gets overlooked: how the physical design of a workspace affects safety before a worker ever decides.

Awkward work: reaching overhead, bending to the floor, twisting the torso, gripping in non-neutral positions -
creates two categories of risk. The obvious one is ergonomic injury over time: cumulative stress on joints,
tendons, and muscles that accumulates across thousands of repetitions. The less obvious one is acute incident
risk: a worker in an awkward posture has reduced strength, reduced control, and reduced ability to react to an
unexpected change. A worker bent at the waist is less stable than one standing upright. A worker reaching
overhead can't see what their hands are doing as clearly. An awkward posture isn't just an injury waiting to
happen from repetition, it's a state of reduced capability right now.

Workspace design interventions: adjustable-height workstations, properly positioned tool storage, tilted work
surfaces, anti-fatigue matting, better lighting aimed at the actual work zone - don't ask workers to work

differently. They make the natural working posture the safe posture. That's design doing its job.

Real-World Example

A metal components assembly facility in Tennessee had three workstations on a subassembly line where
workers were repeatedly reaching across a 28-inch fixed-height bench to retrieve fasteners from a bin
positioned at the far edge. The reach was awkward: workers had to lean forward over the bench, extending
their dominant arm while rotating slightly at the waist, to grab fasteners they then brought back to their
assembly position. Workers performed this motion an average of 340 times per shift. Two workers had already
reported shoulder strain, and a third had a recordable rotator cuff injury that was eventually attributed to
cumulative stress.

A SAT member who had attended an ergonomics training session raised the issue using language she'd learned
there: 'We have a reach zone problem, not a worker problem.' She brought a simple sketch to the SAT showing
what it would look like to reposition the fastener bin to the near edge of the bench, directly in front of the
operator's work position.

The change required no new equipment. The bin was moved six inches forward and eight inches toward the
operator. The reach motion went from an awkward extended lean to a simple hand drop of less than 12 inches.
Workers reported immediate reduction in end-of-shift shoulder fatigue. The two workers who had reported
shoulder strain both said their symptoms resolved within two weeks. No further ergonomic complaints were
recorded at those stations in the following 18 months.

Discussion Prompt

Is there a motion you perform repeatedly in your job that feels awkward, requires more reach or twist than is
comfortable, or leaves you fatigued in a specific muscle group by end of shift? Have you ever thought of that as
a design problem rather than just 'how the job is'?
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Friday — The Visible Factory — Using Visual Management to Make Safety Automatic

We've covered designing out hazards, mistake-proofing, and ergonomic workspace design. Let's close this week
with a concept that ties all of it together: visual management.

Visual management is the practice of making the current state of a system immediately readable from the work
environment itself, without asking anyone to remember, report, or check a separate system. Color-coded floor
markings that show safe zones, pedestrian paths, and hazard areas. Shadow boards where every tool has an
outline, so a missing tool is instantly visible. Status lights on machines that tell anyone passing whether the
equipment is running, in setup, or locked out. Andon cords that let any worker signal a problem without leaving
their station.

The safety value of visual management is that it reduces the cognitive work required to maintain situational
awareness. When the environment itself communicates current state, workers don't have to hold as much in
memory or ask as many questions. The floor tells you where to walk. The shadow board tells you what's missing.
The status light tells you whether it's safe to approach.

A well-designed visual workplace doesn't make workers more careful. It makes careful work easier and makes
unsafe conditions harder to miss.

Real-World Example

A mid-size injection molding facility in Michigan had persistent issues with workers, particularly newer
employees and those working in unfamiliar areas, approaching machines that were in non-safe states: in active
cycle, in setup mode with guards open, or with lockout in progress. The machines were not clearly
distinguishable from a distance, and the posted status required walking close enough to read a small indicator
panel.

The SAT proposed a visual management system that cost less than $800 for the entire facility. Each machine was
equipped with a stack light, a vertical tower light in three colors. Green meant running in normal production,
safe to approach for standard interaction. Amber meant in setup or non-standard operation, approach required
coordination with the operator. Red meant locked out, guarded open, or in maintenance - no approach without
the lockout owner's direct authorization.

The stack lights were integrated with the machine's existing control logic, so they changed automatically with
machine state. No worker action was required to update them.

In the 12 months following installation, unauthorized approaches to machines in non-safe states dropped by
78% as measured by supervisor observation logs. More practically, the lights became a natural part of how
workers navigated the floor. One veteran operator put it simply: 'Before, you had to know what you were
walking into. Now the machine tells you.'

Discussion Prompt

Weekly Wrap-Up: Think about our facility through the lens of visual management. When you walk through the
floor, can you tell immediately what's running, what's locked out, what's a pedestrian zone, and what's off-
limits? What's one piece of information that workers currently must remember or ask about that could instead
be displayed visually?
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