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From Improvised Tools

Why Distance Alone Does Not Eliminate Risk

PSC Hand Safety India Pvt. Limited | Because Every Hand Matters

Executive Summary

Across heavy industry — steel, oil & gas, manufacturing — a pattern repeats itself on shop
floors.

When a task requires reach, control, or positioning near a hazard, workers improvise.
Rods are bent. Pipes are welded. Hooks are fabricated.

The intent is right. The outcome is not.

These tools create a false sense of safety. They increase distance — but introduce new risks:
poor balance, uncontrolled force, fatigue, and unpredictable failure.

This paper challenges a widely accepted assumption:
Distance reduces exposure. But poorly designed tools relocate risk — they do not eliminate it.

It examines why improvised tools persist, the hidden risks they introduce, and what changes
when tasks are engineered instead of improvised.

And most importantly: what it takes to move from "making it work" to "making it safe — by
design."

Based on field observations across Indian industrial sites (PSC dataset, 2020-2025)

The Indian Industrial Safety Landscape

India's manufacturing and heavy industry sectors have seen significant safety investments over
the past decade. Awareness campaigns, compliance mandates, and international certifications
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have driven measurable improvements in PPE adoption, permit-to-work systems, and hazard
identification protocols.

Yet one area remains persistently overlooked: the tools used to perform manual positioning
tasks near hazards. In facilities across Telangana, Maharashtra, Gujarat, Tamil Nadu, and
beyond, the accepted practice is still to fabricate in-house solutions — and to judge their
adequacy by a single criterion: does it keep the worker's hands away?

The "Distance = Safety" Assumption
The assumption is simple:

If hands are away from the hazard, the worker is safe.
But this ignores a critical factor: the tool itself becomes part of the risk system.

If that tool is unbalanced, unpredictable, or improperly designed — then the worker
is no longer exposed to the original hazard. They are exposed to a new one.

Risk is not removed. It is transferred.

What Are Improvised Tools — and Why Do They Exist?

Improvised tools emerge organically on shop floors when workers identify a need for reach,
leverage, or positional control near a hazard — and no standardised solution exists. Common
examples include:

* Lengths of pipe or rebar bent or welded into hooks

+ Metal rods welded to handles for pushing or pulling loads
+ Scrap metal fashioned into brackets or guides

* Modified cutting tools repurposed as positioning aids

* Makeshift poles assembled from available materials

These tools persist for several reasons. They are low-cost, immediately available, and
perceived as "good enough." They are also born of genuine problem-solving instinct — workers
are not being reckless, they are finding solutions with what they have.

The problem is systemic, not individual. When no engineered alternative exists, improvisation
fills the void. The fix is not to penalise workers — it is to provide tools that are genuinely fit for
purpose.
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Before & After: What Actually Changes

The contrast is not theoretical.

Across industrial sites, improvised tools follow a pattern: built from available material, designed
for reach rather than control, and used across multiple unintended tasks.

Engineered tools change three things: control, stability, and predictability.

Interchangeable head systems eliminate the need for multiple single-purpose tools, reducing
inventory complexity. The PSC Load-it system accommodates over a dozen head variations —
Shovel, S, M, J, T, L, F Hook, Serrated, Scrapper, Wedge, and custom designs — on a single
handle platform.

Standard Hand
Safety Tools

™ Hand Satety

Improvised Tools By Shoplloors /L W v

Before Aflter

Figure 1: Improvised shopfloor tool (left) vs. PSC Standard Hand Safety Tool (right)

Real-World Conversions: From Indian Shop Floors

The following images document actual transitions PSC has facilitated at Indian industrial sites.
Each pair shows the improvised tool or unsafe practice (left) and the engineered PSC solution
deployed (right). These are not simulations — they are real workers, real hazards, and real
outcomes.

Case Study 1 | Steel Plant — Furnace Door Operations
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BEFORE — Improvised Tool

- ".

Improvised Tool Engineered Tool

Heavy welded rod (~4 kg) Optimised weight (~2.2 kg)
Poor balance — fatigue Balanced, controlled grip
Heat transfer risk Thermal-resistant head
Uncontrolled movement Insulated handle

No task-specific design Predictable handling

Case Study 2 | Rolling Mill — F Head Tool Application

BEFORE — Improvised Tool AFTER — Engineered Tool
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Improvised Tool Engineered Tool

Rusted bent rebar hook Purpose-built F Head geometry

No load rating or test data Load-tested, documented
Unfinished edges — cut risk Finished, safe-to-handle edges
Wedged near rotating rolls Controlled positioning distance
Unpredictable under load Consistent, predictable engagement

Case Study 3 | Rolling Mill — M Head Tool Application

BEFORE — Improvised Tool AFTER — Engineered Tool
T —

Improvised Tool Engineered Tool

Heavy improvised sling hook Lightweight M Head tool

No grip design — slippage risk Engineered grip and engagement
Hand exposed at nip point Worker clear of nip zone
Entanglement hazard Upright, controlled posture

No posture control Designed for the specific task

The Hidden Risks of Improvised Tools

Improvised tools are not always unsafe. But their performance is inconsistent, untested, and
unpredictable.

Improvised tools fail in predictable ways. Safety audits rarely ask: what risks does the tool itself
introduce? When examined critically, a consistent pattern of secondary hazards emerges:
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1. Weight and Balance Failures

Improvised tools are built from available materials — not designed around the human body.

* Poor balance
* High physical effort
« Reduced control near the hazard

Fatigue increases. Precision drops. Failure probability rises — especially during repetitive tasks.

2. Sharp and Unfinished Edges

Welding, cutting, and bending leave sharp edges, burrs, and irregular surfaces. Without proper
finishing, the tool itself becomes a cut and puncture hazard — before it even reaches the hazard
zone. These injuries are common but rarely documented as tool-related incidents.

3. No Load Rating or Failure Testing

There is no data on tensile strength, fatigue limits, or failure modes. A tool that holds up for
months may fail suddenly under stress — at the exact moment the worker is closest to the
hazard. Without a baseline, near-miss incidents cannot be analysed or prevented.

4. Task Non-Specificity

Because they take effort to make, improvised tools get repurposed. A rod made for pushing
becomes the tool used for guiding suspended loads, levering stuck mechanisms, and probing
hot surfaces. Each repurposing increases the risk of unexpected failure.

5. Poor Ergonomic Design

Improvised tools are designed to reach the hazard — not to protect the worker's body. Poor grip
geometry, awkward angles, and excessive weight cause repetitive strain injuries and
musculoskeletal disorders that accumulate over time and are rarely connected to the tools
themselves.

6. No Compliance Documentation

When an incident occurs, the organisation has no documentation trail: no design specification,
no test data, no procurement record. This creates significant legal and regulatory exposure —
particularly as India's industrial safety frameworks evolve and enforcement intensifies.

Operational Comparison: Improvised vs. Engineered Tools
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Improvised tools are not always unsafe. But they are inconsistent, untested, and unpredictable.
Engineered tools aim to eliminate that variability.

m Improvised Tool PSC Engineered Tool

Weight & X Heavy, unbalanced, tiring v Lightweight, ergonomically

Balance balanced

Edge Finishing X Sharp, unfinished edges v Smooth, finished, safe to handle

Testing X No load rating or failure data v Tested for strength, durability &
fatigue

Task Specificity X One improvised tool, many v Purpose-built heads for specific

unsafe uses tasks

Ergonomics X Strain-inducing, poor posture v Designed for safe, sustained use

Compliance X No certification or documentation v Meets industrial safety standards

Customization X Ad-hoc, inconsistent v Engineered to site-specific
requirements

Accountability X No traceability or ownership v Documented, traceable,
warranted

The Engineering Approach: From Task to Tool

PSC Hand Safety India Pvt. Limited was built on a simple principle:

If a task is repeatable, it should be engineered — not improvised.

The focus is not on products. It is on tasks.

Every design begins with one question: what is the worker trying to control — and what can go
wrong?

The engineering process begins not with a product catalogue, but with a site visit. The team
observes real tasks, documents current practices, interviews workers, and maps the specific
hazards being managed. Only then does design begin.
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The Tool Development Process

Engineering replaces assumption with validation.

Observe

Analyse

Design

Prototype

Test

Refine

Deploy

Support

Site visit to study real tasks, tools in use, and worker behaviour near
hazards.

Document hazard types, tool failure modes, ergonomic risks, and
compliance gaps.

Engineer a task-specific solution: geometry, materials, grip, reach,
and head design.

Build and deliver a prototype for real-world trial in the target
environment.

Load testing, fatigue testing, edge finishing verification, and
ergonomic assessment.

Incorporate site feedback and adjust before finalising the design
specification.

Supply production tools with full documentation, load rating, and
maintenance guidance.

Training, assessment, and ongoing review to ensure continued safe
use.

Standardisation Does Not Mean Rigidity

At PSC, no two customer engagements produce identical tools. The underlying engineering
principles are consistent — but every tool is designed for its specific application.

A Push/Pull Stick for a steel mill operating near molten metal has different material,
thermal, and ergonomic requirements than one used in an automotive press shop.
PSC designs for the task — not for the catalogue.
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Outcomes: What Transitions Deliver

These outcomes are consistently observed across sites transitioning from improvised to
engineered tools:

Lower Physical Strain

Lighter, balanced tools reduce worker fatigue
during repetitive tasks, improving precision and
reducing the likelihood of dropped tools near
hazards.

Fewer Near Misses

With documented tools and consistent designs,
near-miss incidents become analysable —
enabling root cause investigation and systematic
improvement.

Stronger Safety Culture

Investment in purpose-designed tools signals
organisational commitment to safety —
reinforcing broader safety behaviours across the
site.

More Predictable Load Control

Purpose-built head geometries give workers
controlled grip on the object being manipulated,
reducing slippage and uncontrolled movement.

Faster Task Completion

Ergonomic tools reduce task completion time
and worker hesitation — particularly on repetitive
positioning tasks that were previously slow and
fatiguing.

Compliance Confidence

Documented, tested tools give EHS managers
the evidence trail needed for internal audits,
statutory inspections, and certification
requirements.

Training & Assessment Support

Introducing engineered tools is necessary — but not sufficient on its own. Worker behaviour,
supervisory practice, and procurement decision-making all need to change alongside the tools.
PSC supports this transition through two structured programmes:

On-Site Field Assessment

A structured site visit to observe real practices,
map hazard points, review tools currently in use,
and produce a prioritised recommendation for
engineered alternatives.

One-Hour Safety Webinar

A focused session covering manual positioning
risk, tool design principles, failure modes, and
global best practices. Suitable for EHS
managers, supervisors, and procurement
teams.
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Evaluate Your Current Tools

If your operations rely on improvised tools — rods, pipes, welded hooks — the question is not
whether they work.

The question is: are they predictable under failure conditions?

PSC works with industrial teams to evaluate existing tools, identify hidden failure modes, and
design engineered alternatives. The process begins with a site observation — no obligation, no
product pitch.

Connect With PSC Hand Safety India Private Limited
Phone: +91 9603166448

Email: sales@pschandsafety.com
Website: pschandsafetyindia.com

Improvised tools show intent. Engineered tools show control.
Safety does not come from distance alone. It comes from design.
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