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Abstract

Workers play a superior role in the production process because they are responsible for its proper
functioning (e.g. process efficiency, quality, technical condition of usage machines), and are also re-
sponsible for safety at work. The issue of work safety should be a crucial factor in the process of
introducing changes in the company. The introduced changes should take into account safe working
conditions and reduce the number of potential accidents, therefore employers should implement solu-
tions aimed at improving work safety. One of the tools that can affect work safety is visual manage-
ment (VM). The use of various forms of VM enables immediate response to emerging problems, which
may translate into an increase in employees' awareness of health and safety issues. The article presents
the possibilities of using of visual management tools in manufacturing companies in terms of improv-
ing work safety. The proposed solutions can be used by enterprises that register accidents at work and

take actions to increase employees' awareness of occupational safety and health (OSH).

DOI: 10.30657/pea.2023.29.23

1. Introduction

Ensuring safe working conditions is a legal and social duty
of employers. The responsible management of OSH area in-
volves not only the prevention of accidents at work and occu-
pational diseases and - it is also an integral part of the devel-
opment of a company with an appropriate level of safety
culture perceived as a factor influencing the attitudes and be-
havior of employees in terms of health and level of safety
(Chojnicki and Jaroszewicz, 2019; Cooper, 2000). An im-
portant factor influencing safe attitudes and behavior in the
work environment is also the high awareness of employees in
terms of OSH - creating this awareness should be a priority for
every company (Niciejewska et al., 2021).

Every year, a significant number of accidents at work are
reported in industrial enterprises in Poland, as evidenced by
the data from Statistics Poland. This is especially true for two
occupational groups: industrial workers and craftsmen as well
as operators and assemblers of machinery and equipment (Sta-
tistics Poland). A reduction of those events is possible through
the adoption of solutions that mitigate the risk of the occur-
rence of accidents and cooperation between employers and
employees in the area of OSH. One of such solutions is the use
of visual management (VM), which is one of Lean
© 2023 Author(s). This is an open access article licensed
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Manufacturing tools. The popularity of visual management in
the LM concept results from the possibility of using it in solv-
ing various types of problems (Klimecka-Tatar, 2018) — also
in the field of OSH.

LM is a production system derived from the Toyota Produc-
tion System, which is used by companies all over the world
(Bouazza et al., 2021). The production in that system is de-
fined as lean because it uses fewer resources compared to mass
production in half the time (Womack et al., 1991). The main
aim of LM system is to eliminate or reduce actions that do not
add value in processes referred to as muda (Melton, 2005; Pa-
vanscar et al., 2003). LM offers various methods and tools
(Palange and Dhatrak, 2020; Leksic et al., 2020; Mazur and
Momeni, 2018), which can bring many benefits for compa-
nies, such as eliminating shortages and errors, faster delivery
times, increased productivity and improved safety (Nguyen
and Duong, 2022). It is believed (Anvari et al., 2011) that
work intensification resulting from LM actions may cause
stress in employees and increase the risk of hazards (acci-
dents). It is therefore important to create an appropriate Lean
environment in the workplace, which requires motivation
among the staff and good management so that the intended
objectives are achieved. The key to employee safety in LM
actions is the development of informed and active employees
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who have the expertise, skills and ability to act in the work-

place to eliminate or reduce risks (Anvari et al., 2011; Ulewicz

and Lazar, 2019). Consequently, the use of VM by companies
can translate into increased awareness of safety issues and be

a tool supporting a reduction of accidents at work.

Research indicates that thanks through the use of visual
management:

« the work environment is improved in terms of safety,
thereby reducing the risk of accidents (Cordeiro et al.,
2020),

« discipline, transparency and information sharing increase,
thanks to which employees better understand processes
and are more involved (Eaidgah et al., 2016),

»  stress at work is reduced (Sa et al., 2021).

In addition, it is emphasized (Abdelkhalek et al., 2019) that
VM should be implemented and used to manage employee be-
havior in order to increase work safety, and management
should train employees in the VM solutions used.

The aim of the study is to assess the possibilities of using
visual management as a form of communication in the field of
occupational health and safety. Therefore, for the purpose of
the study, a research thesis was adopted that it is possible to
improve work safety through the use of various forms of vis-
ual management.

2. Literature review

Various terms are used in the literature to relate to the term
visual management, namely: visual workplace, visual control,
visual tools, visual communication. The coexistence of these
concepts and their interconnection is common practice in man-
ufacturing companies that implement this approach (Tezel et
al., 2009).

In general, VM is a managerial strategy that lays emphasis
on effective visual communication and is pursued by means of
various visual tools (Fig. 1), e.g. signs, markers, labels, colour
codes, control sheets, graphs, pictures (Bell and Davison,
2013; Jaca et al., 2014). The consistent implementation of
those tools in the work environment creates a visual workplace
in which many benefits can be seen (Tezel et al., 2016;
Beynon-Davies and Lederman, 2017) - in a visual workplace,
every employee knows “who, what, when, where, why and
how” in a few minutes (Anvari et al., 2011). As a result, the
reaction to a given irregularity is immediate. Visual manage-
ment may be used in the aspect of all processes in a company,
it facilitates those processes so that they are safer, more effec-
tive and translate into the elimination of muda (Knop, 2016).
The use of VM tools consists in giving employees all the in-
formation in a simple, clear and understandable manner (Imai,
2006; Kurpjuweit et al., 2019), so that places become self-or-
dering, self-regulating and self-improving (Galsworth, 2007).
It makes it possible to determine how the work should be per-
formed by employees and whether the method of its perfor-
mance differs from the applicable standard (Liker, 2005). The
use of appropriately selected VM tools informs employees in
the production hall about the actual state, gives a warning
when a disturbance occurs and allows for an immediate
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reaction to occurring problems — thus allowing for improve-
ment measures to be taken (Imai, 2006).

It should be highlighted that employees’ ability to identify
irregularities, make a rapid response and their awareness of
the consequences of undesirable events have an impact not
only on the efficient execution of the production process but
also on the safety of performed work.

The diversity of visual management forms may occasionally
lead to difficulty with the selection of a tool adequate for the
situation. What matters is the results that the company intends
to achieve using VM. Therefore, the management should man-
age its resources in such a way that any deviations from the
standard are presented using VM and are understandable to
receivers. As part of management in 5M, examples of the use
of visual management tools can be indicated:

« employees (man) management: competence matrix, one-
point lessons (OPL),

* materials management: kanban cards, light and sound
signs to signal shortage of materials,

*  machines management: poka-yoke, machine operating in-
struction, LOTO system, maintenance plan,

« methods management: safety standards, job standards.

* measurement management: marking of measuring de-

vices.
Information
must be update
E0S
|
3 Pictograms, boards,
preg;flotg:ilitilsc:;lly charts, tables, InfOrmatizﬂ
must be placed in pict.ures, schedules, vjsﬁiﬁse;l:;t be
avisible and 4z=m wstructions, = le igle and
widely accessible standards, colour undfrstandable
place codes, vertical and for all employees
horizontal signs, light
and sound signs

Fig. 1. Examples of tools of VM

In the literature (Tezel et al., 2009) nine visual management
functions have been identified and defined, which allows for
a broader look at the possibilities of using VM in production
companies and decision-making by management (also in the
field of OSH):

1. Transparency — means the ability of process to communi-
cate with employees (the main process flows should be
visible and understandable, using VM tools).

Discipline — understood as compliance with standards by
employees (distinguishing between correct and incorrect
states) and reacting to any irregularities. VM tools should
affect the correct behavior of employees.

Continuous improvement — is defined as a process of sus-
tainable incremental innovation in the enterprise, and the
use of VM can become the basis of this process by involv-
ing employees in improvement projects.

Job facilitation — facilitating routine tasks by offering a
variety of visual aids (if done correctly, visual communi-
cation can eliminate many mistakes during work).
On-the-job training — communicating information in the
workplace through VM tools is an efficient way of
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learning (this type of training helps employees learn
through experience).
Creating shared ownership - can be defined as a feeling
of being tied to a material or an immaterial object. In this
sense, visual management, through various forms that are
visible to all participants in the process, can help create of
work culture.
Management-by-facts — using data to make decisions
based on statistics. In this sense, VM helps management
to convince employees that management practices in the
enterprise are valid because they are based on data and
facts.
Simplification — VM should enable efficient monitoring
of the process, filtering various data and visualization of
crucial information in the workplace. In this sense, VM is
treated as a system that allows employees to check the
current state of the process (at any time) and react to
changes.
Unification — means creating a uniform working environ-
ment through effective exchange of information neces-
sary to perform tasks. This is possible thanks to the use of
VM tools that reflect the current state of the process in an
unambiguous and understandable way for everyone.
The literature (Kurpjuweit et al., 2019) emphasizes that vis-
ual management not only focuses on the transfer of messages,
but also facilitates the exchange of key, strategic information
(e.g. translating into work safety). In addition, VM increases
the involvement of employees in improvement activities.
These factors are recognized as success factors in every im-
provement project, also in the field of improving work safety.

Success factors: Barriers:
+ involving employees in improvement employees
projects in the field of OSH resistance
* learning of employees by solving » lack of
problems related to work safety (learning management
by doing) support
* training * lack of
» sharing knowledge on safe behawior at involvement of
work 1 management
| and employees

lack of
resources

*  low level of
safety culture

Effects of implemelzing of VM tools:
* increasing the involvement of employees
* increasing employees' awareness
* changing attitudes and behavior of
employees
+ limiting the number of accidents at work

Fig. 2. Factors affecting the effects of implementing VM tools
in terms of work safety

Implementing visual management as part of the improving
initiative may translate into increased awareness of employees
in the field of OSH and a reduction in the number of accidents
at work. It is therefore important to indicate the factors facili-
tating the achievement of this goal and to identify the existing
barriers in the company. This will allow management to deter-
mine a detailed action plan to improve occupational safety.

Figure 2 shows the factors that may affect the implementa-
tion of VM tools in the field of health and safety. The identi-
fied factors can become a tool to verify the possibility of
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implementing VM in the enterprise and to take action to elim-
inate problems.

3. Methodology

This article aims to present the possibilities of the use of
various visual management forms in the aspect of the im-
provement of work safety in production companies. A three-
step research methodology was adopted in order to achieve the
intended aim of the study.

In the first step, on the basis of data from Statistics Poland,
the causes of accidents at work in the years 2016-2020 were
identified. The identification of the causes of accidents at work
is the first step towards improving working conditions in com-
panies. The causes of accidents indicated in this study lay in
irregularities that contributed directly or indirectly to their oc-
currence.

In the second step, VM tools feasible for use by companies
in the production hall, directly at workstations or during train-
ing, were selected for the most common causes of accidents.
The proposed visual management solutions can be an effective
tool supporting the reduction of accidents at work and may
increase employee awareness in that regard.

The third step consisted in an assessment of the impact of
the proposed VM solutions on employee awareness, which has
a significant effect on their behaviour in the area of OSH. The
impact assessment was made on a three-level scale, where the
highest impact was marked as “+++”, medium impact “++,
minor impact “+” (the assessment is a subjective interpretation
of the impact of a VM tool on an increase in awareness among
the staff).

4. Results and discussion

An analysis of the data from Statistics Poland showed that
more than a half of accidents at work (60.6%) were caused by
incorrect employee’s action (Fig. 3). Those accidents were
mainly due to: lack of concentration on the task at hand, sur-
prise by an unexpected event, ignorance of the hazard, disre-
gard for the hazard, improper pace of work, lack of experi-
ence.

An improper condition of the material agent accounted for
8.4% of the causes of all accidents at work — this group of
causes was due to construction defects or inadequate technical
and ergonomic solutions of the agent (e.g. no/ inadequate con-
trol devices, safety devices, inadequate signalling of hazards).

Another important cause of accidents at work was the im-
proper general organization of work and workplace organiza-
tion, which accounted in total for 9.7% of causes of all events.
That group of causes was due, among other things, to: im-
proper division of work, performing work that is not part of
the job description, lack of supervision, toleration of devia-
tions from health and safety regulations by superiors, lack of
instructions, performing work without being trained, improper
arrangement of equipment and materials at the workstation,
lack of possibility of moving in the workstation, unnecessary
objects at the workstation.
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4.2%
5 40 16% 1.6%
4.3% \\
6.7% \
7.2%
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u Employee’s incorrect action (60.6%)
Improper condition of the material agent (8.4%)
Lack or improper use of the material agent by an employee (7.2%)
Employee’s improper arbitrary action (6.7%0)
= Improper organization of work (4.3%)
Improper workplace organization (5.4%)
= Employee's improper mental and physical condition (1.6%)
= Not using protective equiptnent (1.6%)
= Others causes (4.2%)

Fig. 3. Causes of accidents at work in Poland in 2016-2020

Another group of causes of accidental events was a lack or
improper use of a material agent by an employee (7.2%). It
was connected, among other things, with a misuse of the
agent, improper holding, installing, attaching and securing the
agent, performing work manually instead of using a material
agent.

Improper arbitrary employee’s action (6.7% of the causes of
accidents at work) was due, among other things, to performing
work without the removal of hazard or work that is not part of
the job description, staying in unauthorized and dangerous ar-
eas.

A failure to use protective equipment and an employee’s im-
proper psycho-physical state were the least frequent causes of
accidents at work (in total 3.2%). This study focuses on the
most frequent categories of causes in the period under analy-
sis. Some visual management solutions were proposed for
those causes with the aim of reducing the possibility of their
occurrence and making an impact on employee awareness and
safe behaviour.

The use of one-point lessons is proposed for the causes of
accidents connected with incorrect employee’s action. OPL is
a visual training tool that complements the expertise of em-
ployees in a short period of time and provides them with the
information necessary to perform their work safely and cor-
rectly, reminding them of hazards existing in their workplace.
OPL presents the necessary measures to be adopted to prevent
accidents, which contributes to an increase in OSH awareness.
Another proposal intended to reduce the occurrence of that
group of causes is to use visual job instructions or work stand-
ards developed according to the objectives of the program
Training Within Industry (TWI) — Job Instruction (J1), Job
Safety (JS) (Graupp and Wrona, 2015). The JI module is an
effective way of instructing employees on how they should do
their job to eliminate errors, increase efficiency and improve
safety. The JS module involves employees in identifying
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potential hazards and reduces such hazards in combination
with training and knowledge of OSH provisions (employees
learn safe behaviour in that way). A command of work stand-
ards, job instructions and their strictest observance have
a huge impact on an increase in OSH awareness. It is also very
important to mark visually traffic routes, danger areas (lines,
tapes, sound signals, pictograms), which clearly inform em-
ployees of hazards, prohibitions and orders in force. It is pro-
posed that action boards are used to visualize the course and
results of actions aimed at improving safety — as an auxiliary
tool during the training. It is also recommended that the same
measures are adopted for the causes connected with improper
arbitrary employee’s action. The use of the proposed VM tools
in both cases may reduce the possibility of the occurrence of
accidents at work.

To reduce the causes of accidents related to the improper
condition of the material agent and a lack or misuse of that
agent, the following visual management solutions are pro-
posed:

marking the control devices,

use of light or sound signals to warn of a hazard,

Lockout-Tagout (LOTO) system to prevent hazards dur-

ing the performance of service, adjustment, maintenance

work,

development of visual procedures for employees as part

of the LOTO system,

use of OPL to draw attention to the need to control the

machines and safety devices,

instruction of employees in accordance with TWI-JS,

clear display of visual job instructions, work standards at

the workplace.
The proposed solutions have a big impact on reducing acci-
dental events and the provision of training (using OPL, TWI)
may contribute to increased employee awareness in the area
of OSH.

The application and adherence to the principles of the 55/6S
method is primarily recommended for a reduction in accidents
related to the organization of work and workstation. By clean-
ing up the workplace, this method shows irregularities that
pose a hazard (the key factor is self-discipline in employees
and their superiors, which has a huge impact on an increase in
awareness and the development of safe behaviour). Further
recommendations include:

development of visual job instructions in accordance with

the principles of TWI-JI, TWI-JS,

conducting short training courses using OPL,

placement of pictograms at the workstation with infor-

mation about hazards,

designation and marking of hazardous areas, traffic

routes, material storage areas and tool storage areas (as

part of 5S/6S).
Table 1 (in the Appendix) shows the various VM tools in
terms of the most common causes of accidents at work ana-
lysed in the study. The proposed solutions can improve work
safety in various areas of the company: in the shop floor, at
the workplace and during training. The use of these solutions
may translate into a change in the behavior of employees in
terms of OSH and a reduction in the number of accidents at
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work. An evaluation of the extent of the impact of a given so-
lution on an increase in employee awareness in the area of
OSH was made using the adopted methodology.

5. Summary and conclusion

The conducted analysis of the causes of accidents at work in
production companies allowed to compile VM tools that may
translate into reducing the occurrence of accidents at work and
increasing the awareness of employees in the field of OSH.
The VM tools presented in Table 1 can be a tool supporting
the improvement of work safety for enterprises. On the basis
of the adopted methodology, the impact of these tools on em-
ployees' awareness of work safety was assessed. It was found
that all the proposed VM tools have an impact on employee
awareness, but the following have a significant impact: one-
point lessons, instruction using the TWI program, LOTO sys-
tem, action boards — because of the direct contact with em-
ployees, drawing attention to significant problems connected
with OSH and involvement of all employees in joint actions
relating to safety.

The proposed solutions in the field of visual management
can be used in production companies of different sectors. Lim-
itations related to the use of specific VM tools may result from
the production company's business profile, available re-
sources, involvement of employees and management.

The scope of the conducted research was limited to the pos-
sibility of using visual management in terms of improving
work safety, however, the variety of VM forms allows solving
problems also related to the organization of work and produc-
tion.

In order to obtain results on the effectiveness of VM in re-
ducing the number of accidents at work, quantitative research
should be carried out - which is the direction of further re-
search by the authors.
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Appendix

Table 1. Proposition of VM solutions and assessment of their impact on employees' awareness of work safety

Causes of accidents at work

VM tools on the shop floor

VM tools at the workplace

VM tools in the area of
training

Employee’s incorrect action
and
employee’s improper arbi-
trary action

Improper condition of the ma-
terial agent and
lack or improper use of the
material agent by an em-
ployee

Improper organization of
work and workplace organi-
zation

Warning signs (++)
Prohibition and mandatory
signs (++)

Marking of traffic routes and
dangerous areas (lines, tapes,
sound and light signals) (++)

Light or sound signalling in a
dangerous situation (++)
Safety instructions in visible
places in the production hall
(++)

Marking of traffic routes and
dangerous areas (++)
Marking of storage areas for
components under the 5S/6S
method (++)

Pictograms on the machines
(++)
Visual job instructions/work
standards in accordance with
TWI-JI, TWI-JS (++)

Marking of control elements,
measuring devices (++)
LOTO system (+++)
Visual job instructions/work
standards in accordance with
TWI-JI, TWI-JS (++)

Pictograms on the machines
(++)

Marking of storage places for
work tools under the 5S/6S
method (++)

Visual job instructions/work
standards in accordance with
TWI-JI, TWI-JS (++)

Red Tags to identify and elimi-

nate threats (under the 5S/6S
method) (++)

OPL (+++)
Action boards (+++)
Instructing employees accord-
ing to TWI-JS, TWI-JI (+++)

Employee training under the
LOTO system (+++)
OPL (+++)
Instructing employees accord-
ing to TWI-JS, TWI-JI (+++)

Action boards (+++)
OPL (+++)
Instructing employees accord-
ing to TWI-JS, TWI-JI (+++)
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