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Executive Summary

The hierarchy of controls is the recognised backbone of industrial safety strategy. Yet its application to
dynamic, line-of-fire hand hazards remains systematically inconsistent — with serious consequences.

THE THE CORRECT
WHERE INJURIES
MISCLASSIFICATION EVALUATION
ACTUALLY OCCUR
PROBLEM LENS
During load positioning, No-touch tools are labelled Evaluate controls on
alignment under tolerance, 'substitution’ but eliminate exposure elimination,
and crane-assisted movement exposure — an engineering not category.
—not static tasks. outcome. Does the hand leave the zone?

Traditional definitions of substitution and engineering controls
are insufficient for dynamic, line-of-fire hazards. The only
relevant measure is whether a control removes the worker from
the exposure zone.

The Hierarchy of Controls

The hierarchy is a decision-making tool — not a rigid classification system. Controls higher in the hierarchy
eliminate or reduce exposure more reliably, with less dependence on human behaviour.

The critical distinction between levels is not semantic. It is operational: how much residual exposure
remains after the control is applied?
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ELIMINATION Most Effective

SUBSTITUTION

ENGINEERING CONTROLS Moderate

PPE Least Effective

The question is never 'which category does this belong to?' The question is always 'how much
exposure remains?'

Where Hand Injuries Actually Happen

The majority of serious industrial hand injuries do not occur during routine, static tasks. They occur at the
intersection of human intent and uncontrolled mechanical force — what this framework terms interaction
hazards.

HIGH-RISK TASK HAZARD TYPE CHARACTERISTIC

Load positioning under crane Gravity + momentum Unpredictable load swing
Roll / pipe alignment Rotational pinch Tolerance-driven hand placement
Conveyor bag handling Continuous motion No natural pause point
Coil line operations Edge + tension Hands enter bite point zone

Interaction Hazard: A hazard that exists only during the act of a worker engaging with a dynamic
process — not addressable by static guarding alone.
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Substitution — Definition and Limitation

Substitution replaces a hazardous material, tool, or process with a less hazardous alternative. It reduces
the severity or likelihood of injury, but the worker remains within the exposure zone.

BEFORE AFTER (SUBSTITUTION) EXPOSURE STATUS

Toxic solvent Lower-hazard solvent Reduced — not eliminated
Sharp blade cutter Safety cutter Reduced — not eliminated
Manual lift by hand Mechanical assist Reduced — not eliminated

Direct hand contact

Thinner gloves + grip aids Reduced — not eliminated
on load

Critical Limitation

Even after substitution, the hand can still enter the hazard zone. Injury remains possible. The risk is

lower — it is not removed.
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Engineering Controls — Isolation, Not Reduction

Engineering controls physically separate the worker from the hazard. Exposure is prevented by design.
The worker does not need to make a decision to remain safe — the system does it for them.

— Machine guards prevent access to moving parts during operation.
— Enclosures contain chemical or particulate hazards at the source.
— Interlocks ensure hazardous energy is isolated before access is possible.

— Barriers define and enforce exclusion zones around dynamic loads.

Defining Characteristic

Engineering controls do not rely on worker behaviour, compliance, or attention. Exposure is
structurally prevented.
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The Gap — Dynamic Operations Resist Static
Guards

Traditional engineering controls assume a fixed, repeatable hazard. In dynamic operations, this
assumption fails. The hazard moves. Geometry changes between cycles. No static guard can follow the
load.

— A crane load swings unpredictably — a barrier cannot track it.
— Roll alignment geometry changes with each setup — a guard cannot adapt.

— Conveyor flow is continuous — a fixed enclosure would halt the process.

You cannot install a guard around a moving task. The traditional
engineering control toolbox was not designed for interaction
hazards. A different approach is required.

Developed by PSC Hand Safety India Pvt Ltd - Confidential Page 4



SUBSTITUTION VS ENGINEERING CONTROLS - PSC HAND SAFETY INDIA PVT LTD DRAFT — INTERNAL REVIEW

No-Touch Tools — The Misclassified Control

No-touch tools are purpose-built devices that allow workers to guide, position, and stabilise loads without
placing hands in the hazard zone. They are typically introduced as tool substitutions — but their functional
outcome is categorically different.

THE HAZARD REMAINS. THE HAND IS

REMOVED.

This distinction is not semantic. When the hand is no longer in the hazard zone, exposure is eliminated —
the same outcome achieved by machine guards, barriers, and interlocks. The mechanism differs; the
result does not.

— The tool introduces distance between the worker and the hazard.
— The hand is structurally prevented from entering the line-of-fire.

— Exposure elimination is achieved through portability, not fixed guarding.

Functional Comparison

The following analysis examines each control category by its functional outcome — not by its label. The
critical variable is residual worker exposure.

HAZARD WORKER RELIES ON

CONTROL TYPE STATUS | EXPOSURE | BEHAVIOUR?

OUTCOME CLASS

Substitution (e.g. safer

. Reduced Present Yes Partial Protection
knife)
Engineering Control (e.g.

g ) g eg Unchanged Eliminated No Full Protection
machine guard)
No-Touch Tool (dynamic . . .

) Unchanged Eliminated Minimal Full Protection

operations)
PPE (gloves, guards) Unchanged Present Yes Last Line Only
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A More Accurate Classification

Classifying no-touch tools as simple substitution undervalues their function and leads to systematic
underuse. The following designation more accurately describes what these tools do:

"Portable Engineering Controls Delivered Through
Substitution”

The tool is introduced via substitution — a worker changes how they interact with the task. But the
outcome achieved is exposure elimination, which is the defining characteristic of an engineering control.
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Why Misclassification Has Consequences

When no-touch tools are treated as substitution rather than engineering-equivalent controls, three

predictable failure patterns emerge:

01 02 03

Underestimation of

. Over-Reliance on PPE Failure of SOP Integration
Effectiveness
Tools are treated as optional Gloves become the primary — and Tools are not mandated in
improvements. Adoption is often only — defence against procedures. Workers improvise
inconsistent. High-risk tasks interaction hazards they were with hands, hooks, or rods —
continue without distance controls. never designed to address. creating new hazard exposures.
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Practical Decision Framework

When evaluating any control for a dynamic hand-hazard task, apply the following sequence. The
classification of the control is secondary to its effect on exposure.
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Does the hazard Is the worker Engineering-Level

still exist? exposed? Control v

Application Note

If the hazard exists and the worker is not exposed — regardless of how the control was introduced

— it is functioning as an engineering control. It should be evaluated, mandated, and documented
as one.
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The Required Industry Shift

The next evolution in industrial hand safety does not depend on better materials, stricter enforcement, or
more training hours. It depends on a structural change in how safety leaders design controls for dynamic

operations.
NOT THIS THIS
More PPE mandates Hands-off task design
Additional glove specifications Distance-based controls in SOPs
More safety observation rounds Structured no-touch tool programmes
Increased supervision frequency Removal of hand-entry requirements
Incident investigation after the fact Pre-task exposure audit by design

Industry Principle

Distance is the control. When the hand cannot reach the hazard,
the hazard cannot reach the hand.
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Conclusion

The classification debate between substitution and engineering controls is not irrelevant — but it is
secondary. The primary question for any safety leader evaluating a control must be: does exposure
remain?

No-touch tools, when correctly applied in dynamic operations, eliminate hand exposure from the hazard
zone. That outcome — regardless of the mechanism through which it was achieved — constitutes
engineering-level protection.

Organisations that recognise this will integrate these tools into mandatory procedures, pre-task
assessments, and SOP design. Those that continue to treat them as optional substitutions will continue to
rely on gloves as the last line of defence against hazards that should never reach the hand.

PSC Hand Safety focuses on engineering controls that eliminate hand exposure in dynamic industrial operations.
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Closing Principle

Exposure elimination defines effectiveness. Classify controls by
what they achieve — not by how they were introduced.
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Engineer the Hand
Out of the Hazard.

The only acceptable standard is zero hand exposure.
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