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ABSTRACT

Abstract: This study aims to analyze the role of risk management
and occupational health and safety (OHS) in preventing workplace
accidents at Roti Bobby MSMEs using the House of Risk (HOR)
method. The method used is a quantitative descriptive approach
through case studies, with data collection in the form of | Article acceptance: 15 May 26
observation, interviews, and documentation. The analysis was
carried out through two HOR stages, namely identification of risk
events and risk agents (HOR 1) and determination of priority
mitigation strategies (HOR 2). The results showed that there are
five main risks, namely injuries from mixer machines, burns from
ovens, ergonomic injuries, slips, and product contamination. The
dominant risk agents with the highest Aggregate Risk Potential
(ARP) values are non-use of personal protective equipment (PPE),
absence of standard operating procedures (SOPs), and lack of
safety training. Priority mitigation strategies include mandatory
implementation of PPE, preparation of SOPs, and implementation
of periodic OHS training. These findings indicate that managerial
and behavioral factors are more influential than technical factors in
causing workplace accidents. The HOR method has proven
effective in identifying and prioritizing risks and producing
applicable mitigation strategies for MSMEs.
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I. INTRODUCTION
Occupational health and safety (OHS) within small and medium-sized
enterprises (SMEs) presents a serious challenge, as many business owners continue to
neglect adequate safety standards (Singh, Singh, & Bahl, 2019). In food based SMEs,

such as home-based bakeries, workers frequently face direct risks including injuries
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from mixing machines, burns from ovens, and ergonomic disorders caused by
improper working(Anyfantis, Leka, Reniers, & Boustras, 2021a). The lack of personal
protective equipment (PPE) use further exacerbates the probability of accidents, while
most SMEs do not have clear standard operating procedures (SOPs). This condition
reflects a substantial gap between the demand for effective OHS implementation and
the reality in the field.

The literature indicates that various risk management methods, such as failure
mode and effects analysis (FMEA) or fuzzy logic-based approaches, have long been
introduced to enhance workplace safety. However, their application in SMEs remains
relatively limited due to constraints in human and financial resources (Ahmed,
Hoque, Karmaker, & Ahmed, 2023). Research in Europe further shows that many
SMEs carry out risk assessments merely to comply with legal requirements, rather
than using them as an effective tool for accident prevention (Anyfantis, Leka, Reniers,
& Boustras, 2021b). This situation demonstrates that the prevailing theories of risk
management, often designed for larger companies, do not fully address the practical
needs of SMEs operating under resource constraints.

This study aims to analyze the role of risk management in preventing
workplace accidents in SMEs using the House of Risk (HOR) method, a model that
integrates Failure Mode and Effect Analysis (FMEA) with the House of Quality (HOQ)
to identify and prioritize risks (Michell, 2024). Through this approach, the study seeks
to identify risk events and dominant risk agents that contribute to workplace accidents
in the Roti Bobby SME, followed by the formulation of efficient mitigation strategies.
Furthermore, the objective is to provide practical guidance for SMEs in fostering OHS
awareness through a risk management system that matches their limited capacity
(Kuzheleva, Pushenko, & Staseva, 2024).

The consistently high rate of workplace accidents in SMEs is largely due to
weak OHS implementation, despite the availability of numerous risk management
theories (Chencheva et al., 2024). This underscores the argument for the necessity of a
more applicable approach, such as the HOR method, which not only identifies risks
but also prioritizes mitigation strategies aligned with the realities of SMEs. Prior

studies affirm that consistent risk assessments significantly reduce accident rates and
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enhance organizational safety performance (Kuzior & Kopij, 2024). Accordingly, this
study is crucial because it has the potential to contribute meaningfully to building a

sustainable culture of workplace safety within SMEs.

II. LITERATURE REVIEW

Risk management in the context of occupational safety is defined as a
systematic process for identifying, evaluating, and controlling potential hazards that
may cause harm to both workers and organizations (Singh, Bahl, Sahdev, Mann, &
Singh, 2019). This process includes key steps such as hazard identification, risk
assessment, and risk control, all of which must be carried out continuously (Lyon,
2021). In practice, risk management not only focuses on preventing accidents but also
on fostering a strong safety culture in the workplace.

The manifestation of risk management can be divided into several categories,
including preventive, mitigative, and responsive approaches (Hudékova, Makks, &
Kardos, 2023) . At the preventive level, organizations emphasize actions before risks
occur, such as training and the use of personal protective equipment (PPE). The
mitigative category focuses on reducing the impact of risks that cannot be fully
avoided, while the responsive category emphasizes readiness in dealing with
incidents through emergency procedures. Within SMEs, combining these three
approaches is essential, as limited resources demand more structured and prioritized
risk control (Kaassis & Badri, 2018).

Occupational Health and Safety (OHS) refers to systematic efforts to protect
workers from physical, chemical, biological, and ergonomic hazards that may arise
during work (Atabaev, Petrosova, & Atabaeva, 2023). The concept encompasses
accident prevention, control of workplace environments, and holistic improvements
in workers” health (Kuzior & Kopij, 2024). The primary goal of OHS is to create safe,
healthy, and productive working conditions by emphasizing shared responsibility
between employers and employees.

The categorization of OHS can be viewed through three main dimensions:
technical, managerial, and behavioral (Bekeeva, Dzhumagulova, Esbenbetova, &
Tanabaeva, 2020). The technical dimension involves hazard control through

engineering solutions and safety equipment. The managerial dimension relates to
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company policies, planning, and the implementation of OHS management systems.
Meanwhile, the behavioral dimension emphasizes shaping a safety culture by
fostering awareness, attitudes, and safe behavior among workers. These three
dimensions complement one another and must be integrated to achieve effective OHS
strategies (Nyirenda, Chinniah, & Agard, 2015).

The House of Risk (HOR) is a risk management method that integrates the
principles of Failure Mode and Effect Analysis (FMEA) with the House of Quality
(HOQ) to identify, analyze, and prioritize sources of risk, or risk agents (Bochkovskii
& Gogunskii, 2018). Its advantage lies in its ability not only to assess risks in terms of
events but also to evaluate their causal agents, thereby ensuring that mitigation
strategies are more targeted and effective (Deng, Liu, Xie, & Xu, 2021). The HOR
method is particularly relevant for SMEs, as it is relatively simple yet effective in
developing prioritized risk management solutions.

The application of HOR can be categorized into two main phases: HOR 1 and
HOR 2 (Singh, Singh, et al., 2019). In HOR Phase 1, risk events and risk agents are
identified, followed by severity and occurrence assessments. HOR Phase 2 is then
applied to determine mitigation priorities by linking dominant risk agents to realistic
control measures. This approach enables organizations, including SMEs, to utilize

limited resources more effectively in accident prevention (Lyon, 2021).

III. METHODS

The object of this study focuses on the SME Roti Bobby, which operates in the
food industry with production activities ranging from raw material preparation to
processing and final product distribution. Work environments in SMEs frequently
face limitations in implementing safety standards, making accident risks relatively
higher compared to large scale industries (Hendayani, Rahmadina, Anggadwita, &
Pasaribu, 2021). This phenomenon is reinforced by the identification of risks arising
from human factors, machinery, workplace conditions, and production management
that lacks proper standardization (Cinar & Cebi, 2021). The refore, this research object
was chosen to illustrate the urgency of applying risk management and OHS through

the House of Risk (HOR) as a systematic approach.
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This study adopts a descriptive quantitative approach in the form of a case
study focused on the production activities of SME Roti Bobby. The descriptive
quantitative method was selected because it enables systematic representation of field
conditions while also quantifying risk levels identified during production (Hamali,
Marina, Jakaria, & Stefana, 2023). The data used include primary data collected
through direct field observations and interviews with workers and production
managers, as well as secondary data derived from the company’s internal
documentation and relevant literature on OHS and risk management in similar
(Immawan & Putri, 2018).

The data sources in this study consist of workers directly involved in
production processes, the operational manager responsible for risk management, and
internal company documents related to production activities. Field observations were
conducted to map potential risks occurring at each stage of the production process,
while interviews were carried out to capture workers’ experiences and perceptions of
workplace hazards (Hosianna, Hasibuan, & Hidayati, 2021). Secondary data were also
drawn from prior research publications on risk management in SMEs and regulatory
documents concerning OHS in the food industry (Puspitasari & Yuwono, 2022).

The research process was carried out through several key stages, starting with
the identification of potential risks in production activities via direct observation,
interviews, and document review. The collected data were then processed using the
House of Risk (HOR) framework to map the relationships between risk agents and
risk events. Data collection employed triangulation, which integrates observation,
interviews, and documentation to enhance data validity (Pasaribu & Sudiarno, 2024).
Validity was further strengthened through member-checking, whereby preliminary
findings were discussed with respondents to confirm the accuracy of the information
(Nalhadi, Kurniasari, Djamal, Suryani, & Supriyadi, 2019).

The data analysis employed the House of Risk (HOR) approach, which consists
of two main phases: HOR Phase 1 to identify dominant risk agents, and HOR Phase 2
to formulate the most effective mitigation strategies. In the first phase, data gathered
from observations and interviews were used to calculate the Aggregate Risk Potential

(ARP) for each risk (Hendayani et al., 2021). The second phase then used ARP as a
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basis for determining priority preventive strategies, considering both the effectiveness
and feasibility of implementation (Puspitasari & Yuwono, 2022). Through this
analytical technique, the study is expected to provide practical contributions for

implementing risk management and OHS in the SME sector.

IV. RESULTS

The identification of risks in SME Roti Bobby revealed five main risk events:
injuries from mixing machines, burns from ovens, ergonomic injuries from lifting
materials, slipping hazards due to wet floors, and product contamination caused by
poor hygiene. Each of these risks was traced back to its risk agents, namely the absence
of PPE use, lack of SOPs, inadequate safety training, the absence of machine guards,
and poor workplace cleanliness. These findings are consistent with previous studies
highlighting that insufficient risk management practices in food based SMEs often
result in workplace accidents and reduced productivity (Cinar & Cebi, 2021) .

Further analysis using HOR Phase 1 showed that the risk agents with the
highest Aggregate Risk Potential (ARP) were the absence of PPE use and lack of SOPs.
This indicates that most risks are rooted in worker behavior and weak managerial
systems in enforcing safety standards. Other studies also emphasize that worker
behavior, especially the neglect of PPE, is a dominant factor contributing to accidents
in SMEs (Anyfantis et al., 2021b). Therefore, prevention strategies should prioritize
improvements in managerial aspects and workplace safety culture.

The relationship between the research findings and real conditions
demonstrates a significant gap between theoretical frameworks of risk management
and the practices applied in SME Roti Bobby. In theory, risk management emphasizes
the importance of SOPs, training, and consistent PPE use, but these aspects were
found to be the weakest points in this study. This aligns with research on other
Indonesian SMEs, which shows that OHS awareness remains low, particularly in
family owned or home based (Hendayani et al., 2021).

The field data indicated that OHS implementation at SME Roti Bobby was
minimal, as evidenced by the lack of formal safety training, the absence of warning
signs in production areas, and irregular machine inspections. Workers performed

their duties without clear guidelines, there by increasing the risk of accidents.
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Previous studies argue that SMEs often neglect OHS due to their focus on production
efficiency and cost minimization, although the long-term consequences of accidents
can be far more detrimental to the business (Atabaev et al., 2023).

HOR analysis showed that risk agents such as the absence of PPE and machine
guards were closely associated with risk events like injuries from mixing machines
and burns from ovens. This finding suggests that implementing simple OHS measures
such as mandatory use of heat resistant gloves and installation of machine guards
could significantly reduce risks. In line with this, studies in small scale manufacturing
demonstrate that even basic OHS implementation can reduce accident rates by up to
40% within one year (Chencheva et al., 2024) .

The gap between empirical conditions and the necessity of OHS
implementation is evident in SME Roti Bobby. The absence of formal training and
SOPs leaves workers highly vulnerable to accidents. This reality underscores the
urgency of cultivating an OHS culture that is not merely regulatory but embedded in
daily practices. Prior research emphasizes that without internalizing OHS culture,
formal regulations alone will not yield significant improvements in accident
prevention (Kuzior & Kopij, 2024).

The application of the HOR method in this study identified priority risk agents
requiring urgent mitigation. The risk agents with the highest ARP were the absence
of PPE use, lack of SOPs, and inadequate safety training. These results indicate that
most risk events in SME Roti Bobby stem from managerial and behavioral factors
rather than purely technical issues. This finding is consistent with the literature, which
confirms that the HOR method is effective in identifying dominant risks in SMEs by
mapping the links between causal agents and risk events (Immawan & Putri, 2018).

HOR Phase 2 analysis was then used to design mitigation strategies most
suitable for the SME’s conditions. The top priority strategies included mandatory PPE
use with strict enforcement, the development of SOPs, and regular safety training for
workers. These strategies were chosen because they offer high effectiveness while
being relatively easy to implement given the SME’s resource constraints. Previous

research also confirms that the HOR method not only identifies risks but also
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generates practical, measurable mitigation strategies for small scale organizations
(Puspitasari & Yuwono, 2022).

The relationship between the HOR results and field realities demonstrates that
this method effectively addresses the primary challenges faced by SME Roti Bobby.
By prioritizing PPE use, SOP development, and safety training, the mitigation
strategies proposed are more relevant and adaptable to the SME’s resource
limitations. This aligns with other studies highlighting that the success of risk
management in SMEs depends greatly on the simplicity and affordability of the

proposed mitigation strategies (Hosianna et al., 2021).

V. CONCLUSION AND SUGGESTION

This study surprisingly revealed that the main causes of workplace accidents
in SME Roti Bobby are not rooted in technological deficiencies but in managerial and
behavioral weaknesses, particularly the neglect of PPE use, the absence of SOPs, and
insufficient safety training. The application of the House of Risk (HOR) method
successfully identified the dominant risk agents and prioritized strategies that are
both practical and effective in minimizing accident risks.

Theoretically, this research contributes to the development of knowledge in the
fields of risk management and occupational health and safety (OHS) by
demonstrating that the HOR method can be applied beyond large scale industries and
adapted to SMEs. Practically, the study provides SMEs with a structured framework
to implement safety strategies such as mandatory PPE use, SOP development, and
periodic training that are affordable, applicable, and tailored to their operational
limitations.

This research is limited by its focus on a single SME, which restricts the
generalization of findings to broader contexts. However, this limitation opens
opportunities for future studies to apply the HOR method in other SMEs or across
different industrial sectors, thereby enriching comparative insights and strengthening

the validity of HOR as a risk management tool.
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