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Abstract

SMEs have an important role in the national economy. Ninety-nine percent of Indonesia's business units are SMEs
which involved 97% of Indonesia's workforce. One of the important aspects of work safety is safety behavior. Good
safety behavior has an impact on reducing the number of work accidents and injuries. The contribution of these
programs/activities is educating workers by providing information through intervention (counseling) dealing with
hazards and work implementation. Evaluation of intervention assessed 10 workers as participants. Implementation
was done in two SMEs, Batik Naraya and Batik Zulpah located in Tanjung Bumi-Madura. The intervention was given
for 2 days with a focus on efforts to increase the level of workers' knowledge of physical, chemical, and ergonomic
hazards and their hazard management. Intervention activities by short explanations or discussions directly with
workers at their workstations (safety briefing). The intervention activity ended by displaying the posters of hazard
types and efforts dealing with safety engagement at each workstation. The results showed that there was improved
knowledge of workers before and after the intervention regarding the physical hazards, the procedure of physical
hazards, the chemical hazards, the procedure of chemical hazards, ergonomic hazards, and the procedure of ergonomic
hazards.
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1. Introduction

One important aspect of work safety is safety behavior (Geller 2001). Safety behavior is behavior that supports safety
practices and activities required by workers according to occupational safety and health (OSH) requirements to avoid
accidents (Panuwatwanich et al. 2016). Wallace (2016) states that there is a negative relationship between safety
behavior and accidents. Good safety behavior can have an impact on reducing the number of accidents, avoiding
injuries, and not losing work time (Seo et al. 2015). Therefore, it is important to pay attention to worker safety
behavior when doing work in the workplace.

Small and medium-scale industries (SMEs) have an important role in the national economy (Jaswadi et al. 2015).
Based on the latest information, 99% of business units in Indonesia are SMEs that involved 97% of all Indonesian
workers. SMEs could contribute up to 61.97% of Indonesia's total GDP in 2020 (https://www8.bkpm.go.id/).

Batik is generally a product of SMEs. The United Nations Educational, Scientific and Cultural Organization
(UNESCO) stated batik as Indonesia's non-material cultural heritage on October 2, 2009 (UNESCO, 2009).
Indonesian Batik is unique because this handicraft is inherited from generation to generation. Batik motifs/patterns
vary which shows local wisdom/character.

The process of producing batik uses conventional technology. The work environment and process of making batik in
SMEs generally do not consider OSH aspects. This can be seen in the unhygienic conditions of the work environment,
work equipment, and raw materials that are not appropriately arranged. Apart from that, the liquid waste from the
coloring and cleaning processes of batik is left scattered. Workers also do not understand procedures for handling
chemicals, therefore workers when using these materials carry out their work activities in unsafe conditions (Ansori
et al. 2016). As a consequence, workers often experience health complaints such as impaired lung function, decreased
visual function, and extremity dermatitis (Latif et al. 2016).

Ansori et al. (2015) stated that workers' safe behavior is influenced by their knowledge. Batik coloring materials are
hazardous and toxic materials, so the use of these materials must consider work procedures (Syamwil et al. 2010). The
material used in SME batik when in contact with the skin causes a burning sensation and allergies, and if it occurs
over a long period will cause disease and chronic effects on the skin.

In other aspects, it is necessary to pay attention to ergonomic risk factors that cause musculoskeletal complaints of
batik workers (Prabarukmi and Widajati 2020). Agustina and Maulana (2012) stated that workers' postures are
generally uncomfortable, even dangerous. The techniques and workmanship processes have been inherited from
generation to generation without any improvements or innovations. The work equipment used is still not following
ergonomic standards (Agustin 2012). Specifically, Ansori et al. (2015) stated that facilities such as seats, wickets, and
the physical work environment such as lighting and work areas have not taken into account the comfort of workers.

The OSH aspect is an important thing to be considered. Even so, this aspect often gets less attention. Ansori et al.
(2021) stated that safety participation in the batik industry is influenced by safety communication. Mohamed (2002)
and Subramaniam et al. (2016) mentioned safety communication related to the effectiveness of safety information in
the form of reporting, safety policies, goals, and safety targets as well as discussion of safety issues. Because of these
conditions, educational efforts are needed in the form of dissemination of practical guidelines on hazard prevention
as guidelines for batik workers to communicate OSH principles to workers in all their work activities.

Madura is an area in Indonesia that has been known for its batik. Phalitatyasetri et al. (2020) state that the economic
benefits of batik have been contributing to the national economy. Then, efforts to improve the safety and work
environment performance of Madura batik SMEs have been induced. Ansori et al. (2016) did a campaign on personal
protective equipment (PPE) through direct interaction with workers and use posters related to work procedures or a
safe work culture (Ansori et al. 2016). However, the practical guidelines on hazard prevention which cover physical,
chemical, and ergonomic hazards as well as guidance for practical handling in an integrated manner in the entire
process of making batik have not yet been induced (Ansori et al. 2016). The contribution of these programs/activities
is in the form of educating workers by providing information (sharing information) regarding hazards and efforts to
deal with them at all stages of the batik process based on practice guidelines, so it will be more effective and efficient.
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1.1 Objectives

The purpose of this intervention activity is to increase the knowledge of workers through their cognitive reactions of
workers. Cognitive reaction indicators that are measured include three aspects of the reaction, namely physical
hazards, chemical hazards, and ergonomic hazards.

2. Literature Review

An important aspect of work safety is safety behavior (Geller 2001). Wallace (2016) states that there is a significant
negative relationship between safety behavior and accidents. Good safety behavior can have an impact on reducing
the number of accidents, avoiding injuries, and not losing work time (Seo et al. 2015). On the contrary, bad/unsafe
safety behavior can lead to work accidents (Seo 2005).

In general, Panuwatwanich et al. (2016) define safety behavior as behavior that supports safety practices and activities
required by workers according to occupational safety and health (OSH) requirements to avoid accidents. In general,
safety behavior is evaluated based on safety participation and safety compliance (Griffin and Neal 2000; Neal et al.
2000). Safety participation relates to worker participation in helping colleagues and supporting work safety programs,
initiatives, and efforts to improve safety in the workplace. Meanwhile, safety compliance is related to the main safety
activities in maintaining safety in the workplace (Griffin and Neal 2000; Neal and Griffin 2006).

Safety behavior influences work accidents (Christian et al. 2009). Eighty percent of accidents in the workplace are
due to activities that do not support safety and 20% are caused by conditions that do not support safety (Al-Hemoud
and Al-Asfoor 2006). Meanwhile, Heinrich (193 1) stated that 88% of work accidents were caused by unsafe activities,
10% were caused by unsafe conditions, and the remaining 2% were caused by things that could not be avoided.
Furthermore, Khandan et al. (2013) stated that 86% -96% of work accidents in the industry should be prevented, but
they still occur due to unsafe behavior. Therefore, intervention is required to improve safety performance.

Oyewole et al. (2010) define safety interventions as efforts made to change behavior in improving safety, both in the
form of programs, practices, initiatives, and ideas. Meanwhile, Geller (2001) states that intervention is changing the
external conditions of the system to achieve good safety behavior.

Some intervention programs implemented are in the form of behavior-based safety programs (Choudhry 2014). The
program is a systematic application of psychological studies that aim to change unsafe behavior into safe behavior
(Geller 2001). The behavior change model does not change people but changes a person's perception of work accidents
by conditioning the work environment. Therefore, a behavior evaluation is required to show the behavior performance.

The behavior evaluation could be based on the theory of mind model (Theory of Mind/ToM). It shows the cognitive,
affective, and conative aspects. The cognitive aspect is the ability to think from beliefs/beliefs, the affective aspect is
related to emotion, and the conative aspect is related to intention as research by Dennis et al. (2013). The cognitive
level is in the evaluation of the realm of knowledge, affective is more towards the attitude taken, and
conative/psychomotor is more towards the worker's actions/behavior. Borges and Quintas (2020) explain that
cognitive reactions are the result of thoughts and beliefs from certain situations, affective reactions are related to the
emotions that a person feels toward a certain situation, and behavioral reactions are attitudes expressed toward a
situation. The research approach is in line with the theory of reasoned action (TRA) by Nazura et al. (2011) that
cognitive can take the form of learning strategies.

3. Methods

The safety induction-based practical guidelines on hazard prevention were implemented in the Bangkalan batik
industry center - Madura. At the beginning of the intervention activities, an evaluation of the knowledge of workers
regarding physical, chemical, and ergonomic hazards is evaluated. The number of workers involved in this OSH
intervention is 20 workers, however, an evaluation of the performance is only possible for 10 workers due to work
activities and personal activities of workers.

The method for OSH intervention activities is shown in Figure 1. The preparatory stage consists of designing and
compiling practical guidelines for preventing hazards in the batik industry. This stage involves several OSH experts
and designers. Designer involvement to compile informative and practical guides, in which informational messages
are visualized with a combination of pictures and short narratives. The debriefing stage is related to the equalization
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of perceptions to the extension team so that it is expected that when the interaction takes place, information can be

conveyed effectively and efficiently to the workers. At the implementation stage, the information process stage is done

with several activities, including:

- Local presentations or direct discussions with batik workers at workstations. This technique is performed due to
workers can directly interact with tutors regarding potential hazards and the implementation by demonstrating or
practicing the contents of the guide.

- Placing posters (A3 size) at all workstations according to the topic of the posters. The purpose of this activity is to
remind (reminder) regarding potential hazards and the handling.

- Those activities ended with a cognitive evaluation related to workers' understanding of the content of the material
presented.

Implementation

Preparation . .
of intevention

Safety briefing

Figure 1. Activity Stages
The safety briefing was given so that the same perception of the content/material will be informed to the batik workers.

Apart from doing the safety briefing online (via zoom), coordination is done through a group WhatsApp, namely
“Keg. Pengabdian Batik Tanjung Bumi". Figure 2 shows the activity of coordinating intervention activities.

Keg. Pengabdian Batik Tj. Bumi
5282333251215, Vou +62 8575522 2515

Figure 2. Coordinating activities for the preparation of intervention activities

Practical guide materials for safety briefing can be seen at https:/bit.ly/PanduanPraktisBatik. Figure 3 shows an
example of a visualization of a practical guide to hazard prevention. The guide content consists of an introduction, a
pyramid of handling hazards, practical guides per process, and first aid.

IDENTIFIKAS| BAHAYA

PENDAHULUAN BAHAYA

see
PANDUAN PRAKTIS
PENCEGAHAN BAHAY
D!

BATIK

DALAM INDUSTRI BATIK

potensi
bahaya kimia

B

Pada proses
inl, tidak
ditemukan

poten!
bahaya kimia

DAFTAR ISI

Figure 3. Screenshot of an example of a practical guide to hazard prevention
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Evaluation of the effectiveness of the intervention (counseling) is measured based on the performance of cognitive
reactions. Cognitive reactions are the result of thoughts and beliefs from certain situations (Borges and Quintas, 2020),
meaning that the level of knowledge can be evaluated based on the cognitive aspects of workers. Instrument questions
on cognitive reactions as in Table 1.

Table 1. Intervention indicators of cognitive reaction

Code Indicators

Al Do you know about the physical hazards in the batik production process?

A2 Do you know how to deal with physical hazards in the batik production process?
Bl Do you know about the chemical hazards in the batik production process?

B2 Do you know how to handle chemical hazards in the batik production process?
Cl Do you know about the dangers of ergonomics in the batik production process?
C2 Do you know how to handle ergonomic hazards in the batik production process

The evaluation scale for the effectiveness of the intervention uses a scale of 1 to 4. In detail: scale 1 (don't know);
scale 2 (a little bit): scale 3 (adequate): scale 4 (very know).

4. Data Collection

The intervention by counseling of the guide to workers was done on Sunday and Monday, 30 and 31 October 2022.
The counseling location is two SMEs, namely Batik Naraya and Batik Zulpah. The location of the two SMEs is in
Paseseh Village, Tanjung Bumi District, Bangkalan, Madura. Mechanisms for counseling the guide by brief
presentations and reciprocal discussions by the tutors in workplaces. The counseling activity ended with the
installation of posters in the work area.

The counseling hazard prevention guide materials consist of: (1) Hazard prevention in the pattern drawing process,
(2) Hazard prevention in the isen (nembok) process, (3) Hazard prevention in the stamping process, (4) Prevention of
hazards in the coloring process, (5) Hazard prevention in the cleaning process, and (6) Prevention of hazards in the
drying process.

Hazard characteristics that informed cover three types of potential hazards. Figure 4 shows the hazard for physical,
chemical, and ergonomic. Physical hazards such as tripping or slipping. The chemical hazards such as skin irritation,
eye irritation, inhalation, chemical ingestion, or improper chemical storage/handling. An ergonomic hazard includes
awkward postures, repetitive movements, and long-prolonged standing.

: P -
' Bahaya Fisik Bahaya Kimia -’;'h Bahaya Ergonomi
* 1
Tersandung (trip) akibat Iritasi kulit dan mata ) Postur tubuh yang tidak
selang air, selang Y] akibat k‘_’”fak dengan 7 nyaman, seperti
tabung gas, ataupun bahan kimia membungkuk dan
) objek tergeletak di ; menyerong terlalu lama
- permukaan lantai Menghirup bahan
kimia berbahaya dalam Gerakan berulang yang
[ waktu yang lama / dilakukan dalam waktu
Tergelincir (slip) akibat yang lama, berpotensi
permukaan lantai yang Menelan bahan kimia @ menyebabkan nyeri
- basah '] ke dalam tubuh pada tubuh
[T Penyimpanandan () Posisi tubuh yang diam
m penanganan bahan w terlalu lama, berpotensi
A 3 kimia yang tidak layak mte';vebabka" kram pada
~ ot

Figure 4. General characteristics of the physical (A), chemical (B), and ergonomic hazards (C) of the batik industry
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The counseling activity served each worker for about 10 to 15 minutes. The number of counseling tutors was 2 women,
both of them had Bachelor's degrees in the Industrial Engineering study program and had received learning material
related to occupational safety and health (OSH). Figure 5 shows the counseling activities of hazard management
guidelines in each process.

T

A B C D

Figure 5. Worker activities in the process of drawing (A), cleaning (B), coloring (C), drying (D)

After the intervention activities, posters were displayed in a work area by work activities. These posters are installed
to be a reminder regarding procedures and hazards that have the potential to harm the health of workers. Figure 6
shows the poster installation process in the work area.

Figure 6. Installation of batik practical guideline posters in the work area

At the end of the safety intervention program, documentation was done. Figure 7 shows a photo activity between

tutors and workers/participants. The majority of batik workers are female. An evaluation of counseling effectiveness
is done by assessing the workers.
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Table 2 shows the results of evaluating the level of knowledge of batik workers before and after an intervention.
Workers do not know about the types of ergonomic hazards and the efforts to deal with them when compared to the
other two types of hazards, namely physical hazards and chemical hazards. There is an increased knowledge before
and after personal interventions for all types of hazards.

Table 2. Evaluation of the knowledge of workers before and after intervention
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5. Results and Discussion

The performance evaluation approach to the knowledge of this study refers to the theory of mind/Theory of Mind that
cognitive aspects are the ability to think from beliefs (Dennis et al., 2013). Intervention through counseling shows that
there are changes or differences in the knowledge of workers before and after socialization. Visually, the difference
in results can be seen in Figure 8.

3.5 3 32 3 3
2.9
3
% 2.5 2.2
= 1.9
g 2 18 1.7
2
=15 1.2 11 1.1
% . .
S
g 1
0.5
0
Type of physical ~ Handling of physical = Type of chemical ~Handling of chemical Type of ergonomic Handling of
hazards hazards hazards hazards hazards ergonomic hazards

Before m After

Figure 8. The changes of knowledge performance

The lowest knowledge of workers before counseling related to an understanding of the type of ergonomic hazard and
handling of ergonomic hazards. This is because in general workers often assumed that ergonomic hazards and their
handling are not an issue regarding the OSH in batik. Because of this, the level of knowledge of workers regarding
hazards and their management before counseling is still low. On the other hand, after implementing the intervention
by such counseling, the knowledge of workers mostly is good (score > 3) except for the type of ergonomic hazard and
handling of ergonomic hazard. This condition is possible because the initial worker's performance knowledge is low
(score < 3).

Then, the difference in indicators of the knowledge of workers before and after the intervention indicates a change in
the performance of workers' safety knowledge. The changes in knowledge can be evaluated based on the Wilcoxon
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test. Consideration of the Wilcoxon test due to the feasibility of parametric statistics is not fulfilled as Hasanah et al.
(2011) and research by Cantero-Lopez et al. (2021) that non-parametric statistical tests are used to evaluate the
differences in two dependent samples.

Differences in cognitive reactions before and after the intervention program show that there are significant changes in
the workers' knowledge of (1) physical hazards and how to handle them, (2) chemical hazards and how to handle
them, and (3) ergonomic hazards and its handling. The difference in the level of understanding (cognitive) of workers
is shown in Table 3.

Table 3. Differences in cognitive before and after intervention

Code Statement Z value | P value Result

Al Physical hazard knowledge -2.972 1 0.003 There are

A2 Knowledge of how to handle physical hazards -2.879 | 0.004 differences in the
Bl Chemical hazard knowledge -3.051 | 0.002 knowledge before
B2 Knowledge of how to handle chemical hazards -2.972 | 0.003 | and after the

Cl Ergonomic hazard knowledge -2.810 | 0.005 intervention

C2 Knowledge of how to handle ergonomic hazards -2.972 | 0.003

The cognitive level of hazard identification can be explained in each process. In general, the batik process consists of
6 activities. They are: drawing batik patterns (process 1), painting or nembok (process 2), stamping (process 3),
coloring (process 4), nglorod (process 5), and drying (process 6).

In the activity of drawing patterns, there is a potential physical hazard for the portable light cables due to improper
installation so they have the potential to trip over. Efforts to handle it can be done by tidying up the cable (fixed
installation). Then, ergonomic hazards in the form of short-term or long-term pain or complaints in the neck (upper,
lower), shoulders (left, right), back, waist, upper and lower right arms, and right hand. Handling this ergonomic hazard
by stretching and using a chair table that is by the worker's anthropometry.

In the nembok and stamping activities, the hazards and their handling are identical to the previous activity. However,
physical hazards include placing the stove too close to or low to the worker. This physical hazard can be reduced by
using an electric stove or using an electric canting. In addition, a traditional stove can be equipped with a stove
protector. Meanwhile, chemical hazards are in the form of skin contact with candles or smoke exposure. In this
condition, the wax can be replaced with a gutha tamarind (it doesn't need to be boiled) and the work suggested is done
outdoors so that exposure (i.e., carbon dioxide, carbon) can be reduced. In ergonomic hazards, complaints can occur
in the shoulders, neck, elbows, forearms (left and right), and buttocks. In this condition, the arrangement of variations
of work by sitting and standing can be done.

In coloring activities, physical hazards can be the wet floor and untidy arrangement of water hoses. The solution is
placing the work area closer to the water source, adjusting the water hose, or repairing the liquid waste disposal system
to make it safer. Meanwhile, for chemical hazards, skin/eye contact can cause irritation or the use of inhaled dye
powders. The improvement is using natural dyes, and usage of the stirrer to dissolve synthetic dyes. In addition, a
more ergonomic dye bath design can be proposed. Finally, the physical hazard in the nglorod process is identical to
the coloring process, as well as the chemical hazards and their handling, the same thing applies to sun-drying activities.
The cognitive intervention by counseling the guide of hazard prevention program effectively can be implemented
when there is the active participation of workers and interaction with safety officers.

The results of the study are in line with Restuputri et al. (2021) that participatory ergonomics programs can increase
worker productivity by up to 11% and reduce workplace accidents. Research case study Restuputri et al. (2021) was
conducted on the same object, that is industrial batik center. This shows that an intervention strategy in the form of
education can improve cognitive and behavioral aspects of safety compliance (Wang et al. 2018).

© IEOM Society International 1628



Proceedings of the International Conference on Industrial Engineering and Operations Management
Manila, Philippines, March 7-9, 2023

6. Conclusion

The implementation of intervention by counseling based on hazard prevention guidelines on the cognitive reactions
of batik workers is effective. In detail, there is increasing knowledge regarding physical hazards, chemical hazards,
ergonomic hazards, and efforts dealing with them. These results indicate that the guide can be used as a reference in
counseling hazard prevention at Batik SME.
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