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Accidents at work related to the operation of technological machinery are recorded in the steel industry in Poland.
A reduction of accidents is possible through the implementation of technical and organizational measures. As re-
gards the elimination of hazards at workplaces, it is possible to apply the Training Within Industry (TWI) program.
One of its modules, i.e., Safety (JS), is aimed at creating a safe workplace by the acquisition of the skills of identifica-
tion and elimination of the causes of hazards leading to accidents. This article aims to present the possibilities of the
use of the TWI-JS method to prevent accidents at work in the steel industry.
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INTRODUCTION

Training Within Industry is a program supporting
the development of managerial skills among experi-
enced operational staff and low and mid-level supervi-
sors. TWI was developed during WWII in the USA to
support the defence industry. The program was intended
to provide employment and quick and effective training
for many workers with no previous experience of work
in the production area. The TWI program was mainly
dedicated to supervisors who were responsible for the
work of employees directly involved in production
[1,2]. It aimed at the acquisition of skills of instructing
employees, improving work methods and maintaining
good relations with employees to achieve an increase in
productivity, quality and work safety [3]. The structure
of the TWI program is based on three basic modules:
Job Instruction (JB), Job Methods (JM), Job Relation
(JR) and the Job Safety (JS) module, which is a supple-
ment of the original program [1,2].

TWI-JS aims at maintaining safety in the workplace,
which is the main role of a supervisor. It provides an op-
portunity to involve operators in identifying potential
threats and eliminating them in combination with train-
ing and an understanding of the provisions of occupa-
tional safety and health. TWI-JS teaches superiors to ana-
lyse the chain of events leading to accidents and danger-
ous situations. This makes it possible to identify and re-
move the root causes to “break the chain”, Figure 1 [1,4].

TWI-JS is based on four stages [1]:

« identifications of the causes of hazards;

« determination of preventive measures;

« application of preventive measures;

« monitoring of results.
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Figure 1 The broken chain of events [1]

Following the 4-stage TWI-JS method makes it pos-
sible to maintain safety in the workplace because it
teaches employees to identify potential hazards, i.e.,
what type of (material, immaterial) factors may cause
accidents, how to identify them and what actions must
be taken to eliminate them. The Job Safety module is
based on an instructional model of the TWI program
[1,4], which can be used during trainings and while
solving problems in the area of occupational safety and
health (OSH).

ACCIDENTS AT WORK IN THE STEEL
INDUSTRY IN POLAND

Minor accidents, i.e., accidents resulting in short-term
absences from work, were the most frequently recorded
events in the steel industry in Poland in a period between
2014-2021, Figure 2. Machinery operation was one of
the causes of those accidents. It involved starting and
stopping a machine, supervising its operation, feeding
and receiving materials and semi-finished products [5,6].
Apart from the tasks related to carrying out the produc-
tion process, machine operators frequently perform ad-
ditional maintenance activities on a machine as part of
Autonomous Maintenance (e.g., adjustments, cleaning,
lubrication, simple repairs). Those activities may also be
a potential source of hazard for operators [7].

According to the data released by Statistics Poland,
accidents during machinery operation in the steel indus-
try in Poland occur, among others, as a result of an em-
ployee’s improper behaviour, which is related to, among
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Figure 2 Number of persons injured in accidents at work
in the steel sector in Poland in 2014-2021 [own
research based on Statistic Poland]

others, the ignorance of hazards and health and safety
regulations, disregard of hazards in a workstation or a
lack of experience [5]. This aspect concerns the safety
culture, which affects employees’ attitudes and behav-
iour related to increasing or decreasing the risk of acci-
dents — which consequently translates into the current
state of safety in the workplace [8,9].

It is therefore necessary to take measures to reduce
the causes of accidents at work in the form of a combi-
nation of technical and organizational solutions and in-
volve machine operators in those activities so that they
can identify and react to hazards fast. The use of the
TWI-JS method by superiors in combination with an
instructional TWI model may support the activities
aimed at improving the safety of machine operators.

APPROACH TO PREVENTING ACCIDENTS
AT WORK ACCORDING TO TWI-JS

Safety at a machine operator’s workstation must
take into account three critical factors, which may be
direct and indirect causes leading to an accident, Figure
1. These are [10]:

» physical factors that cover, among others, ma-
chines and equipment in operation, tools and pro-
tective measures used, the marking of dangerous
zones of a machine/the area;

» human factors that relate to, among others, an op-
erator’s knowledge, skills, physical and mental
state, his attitudes and behaviour in the area of
OSH and a superior/operator relationship;

« cultural factors that include, among others, adopt-
ed procedures, safety instructions, superiors’ atti-
tudes and behaviour in the area of OSH.

An understanding of these factors increases the
awareness of the existence of potential hazards during
the performance of work. Under the TWI-JS method,
the ability to identify potential hazards is a key element
in the area of the improvement of work safety.

The four-stage approach to the process of identifica-
tion and elimination of hazards may be used by superi-
ors in the steel industry in Poland as a supporting tool in
activities aimed at improving occupational safety. The
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adoption of the TWI-JS method requires that the actions
outlined in Figure 3 are carried out.

The first stage focuses on the identification of the

causes of hazards at a workstation. It includes:

 an analysis of the area to acquire the ability to
identify direct and indirect causes;

« an analysis of the register of accidents at a work-
station to obtain a detailed knowledge of the con-
ditions at an operator’s workstation;

« areview of applicable work standards and safety
instructions (a verification of the documents
jointly with the operators);

 an analysis of hazards related to an operator’s
work and machine work (thermal, mechanical
and electrical hazards) using a checklist, which is
an auxiliary tool in the area of monitoring hazards
at the workplace;

« observation of the workplace (including employ-
ees’ behaviour) to eliminate irregularities leading
to an accident (as an action in the area of the an-
ticipation of accidental events).

The second stage of the TWI-JS method is connect-
ed with a selection of (technical and organizational) so-
lutions to identify hazards so that they are eliminated or
reduced to a minimum (e.g., guards on machines, LOTO
system, emergency stop switches, marking of control
elements, pictograms, light and sound signs, personal
protective equipment, trainings). It is recommended
that employees are engaged in that stage due to their
knowledge of the work performed.

In the third stage, the actions taken focus on imple-
menting selected remedial measures and identifying the
persons involved in the process. An important element in
this respect is the active involvement of machine opera-
tors to increase their awareness in the area of safety (ad-
herence to the changes made, a change in behaviour). It
is necessary to develop new standards and safety instruc-
tions (e.g., in line with an instructional TWI model),
which take into account the introduced remedial meas-
ures. They can be a training tool for a supervisor.

The last stage of the TWI-JS method is the monitor-
ing of the obtained results. The actions undertaken are
evaluated, among others, by observations, audits, a re-
sponse by supervisors to deviations from the health and
safety regulations and the inclusion of employees in
safety inspections at the workplace. The actions under-
taken under that stage aim at obtaining information
about the effectiveness of the remedial measures put in
place, as well as identifying other OSH irregularities.

Each TWI-JS stage should be discussed at team
meetings (supervisor, machine operators). That ap-
proach aims to increase employees’ awareness in the
area of OSH, which should translate into safer behav-
iour during machinery operation. According to TWI-JS,
the maintenance of safety at a machine operator’s work-
place is possible by a constant monitoring of human la-
bour, the safety of the machines and tools used, and the
safety standards.
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STAGE 1: Identification of the causes

of hazards at the workplace
Analysis of areas of potential The goal: Direct causes:
| hazards the ability to recogaize direct Errors in performing tasks,
and indirect causes performing cperations inconsistently
with health and safety regulations,
Analysis of the register of The goal inco;r;ct position when OPGL':‘ME ft:he
| | accidents while operatin: knowledge of the conditions machine, improper organtzalion o
macm.nezp s at the workplace work and workstations, lack of
protection, failure to use protective
Imeasures.
Review of current work Indirect causes:
|| Documentation analysis 'Jl: sta.uda.rds OHS instructions; lack of k:nowlt_adge and skilis. non-

r verification of OHS cotnpliance with work standards and
documentation with the health and safety regulations, lack of
participation of operators standardization in the scope of

| | Interviews with operators performed tasks, excessve workload,
improper psycho-physical state of
operators, lack of supervision
Auxiliary tool:
Analysis of hazards involving the ckecklist containing:
L operator in the "man-machine" type and description of
area existing hazards,
ways to eliminate them
- Accidents risk prediction ,:I:# Workplace observations

STAGE 2: Detenmuining preventive
measures

Selection of solutions (technical organizational) to the identified hazards
(use of employees’ knowledge, checking the compliance of selected
solutions with regulations and standards)

STAGE 3: Application of preventive
measures

Implementation of preventive measures with the cooperation of
operators; enforcement of preventive measures; development‘update of
safety instructicns, work standards

STAGE 4: Results control

Evaluaticn of actions taken through® audits, toleration of deviations from
health and safety regulations by superiors, involving operators in safety
checks at the workplace

Figure 3 The four-stage approach to improving occupational safety according to TWI-JS [own research based on [1]]

CONCLUSIONS

Machinery operation is one of the causes of acci-
dents at work registered in the steel industry in Poland.
Employees’ improper behaviour during the perfor-
mance of work is a significant problem in this area,
which further increases the risk of accidents. It is there-
fore necessary to implement solutions that will reduce
the number of accidents and, at the same time, will
shape machine operators’ behaviour in the area of OSH.

The presented approach to occupational safety accord-
ing to TWI-JS makes it possible to prevent accidents at
work, teaching employees to identify and eliminate haz-
ards during machinery operation. TWI-JS may be used in
the steel industry in Poland, as well as in other sectors, as
a supporting tool for reducing occupational accidents at
work. It requires cooperation between and involvement of
machine operators and a supervisor who will consistently
put in place the various actions.

Acknowledge

Silesian University of Technology (Faculty of Materi-
als Engineering), supported this work as a part of Statutory
Research BK-207/RM1/2022 (11/010/BK_22/0038)

METALURGIJA 62 (2023) 3-4, 477-479

REFERENCES

[1] P. Graupp, R.J. Wrona, The TWI Workbook. Essential
Skills for Supervisors, Productivity Press, 2016.

[2] J. Huntzinger, The Roots of Lean: Training Within Indust-
ry: The Origin of Japanese Management and Kaizen, Lean
Frontiers, IN. 2016.

[3] L.G. Mollo, F. Emuze, J. Smallwood, Improving occupatio-
nal health and safety (OHS) in construction using Training-
Within-Industry method, “Journal of Financial Management
of Property and Construction” 24 (2018) 3, 655-658.

[4] L. Kovacova, The renaissance of method TWI — Training
Within Industry. ,, Transfer Inovacii” 23 (2012), 290.

[5] Statistic Poland, www.gus.gov.pl (20.12.2022)

[6] T. Matlysa, Application of forecasting as an element of effec-
tive management in the field of improving occupational he-
alth and safety in the steel industry in Poland, “Sustainability”
14 (2022) 3, 1351-1352.

[71 J. Furman, T. Matysa, Autonomous Maintenance (AM) in the
aspect of improvement work safety in the steel sector in Po-
land, ,,Metalurgija” 61 (2022) 3-4, 848-850.

[8] K. Nowacki, Modelowanie bezpieczefstwa w przemysle,
Wydawnictwo Politechniki Slaskiej, Gliwice, 2019.

[9] F W. Guldenmund, The nature of safety culture: A review of
theory and research, “Safety Science” 34 (2000), 215-257.

[10] www.twi-institute.com/job-safety (20.12.2022)

Note: M. Gorgol is responsible for English language, Katowice, Poland

479


http://www.gus.gov.pl
http://www.twi-institute.com/job-safety

