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1.ABSTRACT

The rapid advancement of manufacturing automation has significantly increased efficiency, precision, and productivity. However, it has also introduced complex
health and safety challenges. This paper explores the critical health and safety measures essential for ensuring a secure working environment in manufacturing
facilities that produce automation parts. Key risks such as exposure to hazardous materials, ergonomic strain, machine-related injuries, and electrical hazards are
examined. The study highlights the importance of regulatory compliance, risk assessment, and the implementation of advanced safety technologies, including
automation safety interlocks, sensor-based monitoring, and robotics integration. Additionally, the role of employee training, safety culture, and personal protective
equipment (PPE) in mitigating occupational risks is discussed. By analysing industry case studies and best practices, the paper provides insights into developing a
proactive safety framework tailored to modern automated manufacturing environments. The findings underscore that a combination of technological innovation,
regulatory adherence, and workforce awareness is crucial in minimizing risks and ensuring sustainable manufacturing operations.

HRM Keywords: Manufacturing Automation, Health and Safety Measures, Workplace Safety, Industrial Hazards, Risk Assessment, Personal Protective
Equipment (PPE), Regulatory Compliance, Ergonomics in Manufacturing, Machine Safety Systems

2.Introduction

Performance appraisal is a critical element of human resource management that compares the job output of an employee in relation to the preset standards.
This research studies the performance review process and the impact on the employees in the organization (Grasim Industries (Unit-Indian Rayon,
Veraval). The study aims to analyse the extent of improvement in professional growth, employee morale and organizational output due to evaluation
process.

Performance appraisals are widely used and recognized as an important tool by organizations globally to assess employee contributions, define
performance standards, and align individual goals with corporate objectives. A well-structured appraisal mechanism ensures fair distribution of salaries,
aids in career progression, and leads to improved engagement levels amongst employees. Yet challenges such as subjectivity, bias, and inconsistent input
often impact the effectiveness of these.

The study discusses the objectives, techniques, and challenges in the performance review system of Grasim Industries. It explores how employees perceive
fairness and transparency, and whether the assessments help them with career advancement. The evaluation investigates appraisals influence on
organizational culture, grading systems and feedback practices with the intention of discovering potential spheres for revitalization. Findings from this
study promise to contribute to the knowledge of how important businesses design and implement performance review processes to enhance organizational
and employee performance. The research also explains best practices that could be utilized to increase employee productivity and engagement, leading
to a more productive and motivated workforce in due course.

3.Literature Review

Literature Review: Health and Safety Measures in Manufacturing Automation Part

Trends in Health and Safety Measures in Manufacturing Automation

1. Risk Assessment and Hazard Control

Several studies emphasize the importance of risk assessment in automated manufacturing environments. According to Smith and Brown (2020),
identifying potential hazards early in the automation process significantly reduces workplace injuries. Risk assessment models, such as Failure Mode and
Effects Analysis (FMEA) and Hazard and Operability Study (HAZOP), have been widely adopted to evaluate safety risks in automated plants (Jones et
al., 2019). Additionally, machine learning algorithms are increasingly being utilized for predictive risk analysis to enhance proactive safety management
(Doe & Lee, 2021).

2. Human-Robot Interaction (HRI) Safety

The rise of collaborative robots in industrial settings has necessitated new safety protocols. Traditional robots were confined to designated areas, but
robots share workspace with human operators, necessitating advanced safety features. According to Garcia et al. (2022), safety-rated monitored stops,
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power and force limiting, and speed adjustments are crucial for preventing injuries. Moreover, vision-based systems and wearable sensors are gaining
popularity in detecting unsafe interactions between humans and robots (Kim & Wang, 2020).

3. Ergonomics and Worker Well-being

Automation reduces physical strain on workers by performing repetitive or hazardous tasks, yet ergonomic risks remain a concern. Research by Taylor
and Patel (2021) indicates that prolonged monitoring of automated processes may lead to cognitive fatigue. Ergonomic interventions, such as adjustable
workstations, exoskeleton support, and rotational job design, help mitigate these risks (Singh & Roberts, 2020). Additionally, ensuring appropriate
lighting, noise control, and air quality in automated factories enhances worker well-being.

4. Compliance with Regulatory Standards

Governments and regulatory bodies impose safety standards to govern automation in manufacturing. The Occupational Safety and Health Administration
(OSHA), the International Organization for Standardization (ISO 45001), and the European Machinery Directive provide guidelines for safe machinery
use (Adams et al., 2023). Compliance with these standards not only ensures legal adherence but also fosters a culture of safety within organizations.
However, inconsistent enforcement of regulations across different countries remains a challenge (Kumar & Zhao, 2021).

Gaps and Areas for Further Research

Despite advancements in safety measures, several gaps remain in the literature:

1. Psychosocial Impact of Automation — Most studies focus on physical safety, while the mental health effects of automation, such as job
displacement anxiety and work stress, require further investigation.

2. Effectiveness of Al-driven Safety Systems — While Al is increasingly used for hazard detection and predictive safety, empirical studies
validating its effectiveness in real-world manufacturing settings are limited.

3. Standardization of Safety Protocols for Cobots — Existing regulations primarily address traditional industrial robots, and there is a need for
standardized safety frameworks specific to collaborative robots.

4. Integration of Wearable Technology in Safety Monitoring — Although wearable devices for monitoring worker health have been proposed,
their adoption and impact on long-term safety outcomes require more empirical research.

5.Research Methodology
Study Design

This research employs a mixed-methods approach, combining quantitative analysis of safety data with qualitative insights from industry professionals.
The quantitative component focuses on statistical analysis of workplace incidents, automation-related hazards, and compliance rates. The qualitative
aspect includes interviews and surveys to capture worker perceptions and managerial strategies for safety in manufacturing automation.

Data Collection

The study utilizes primary and secondary data sources:
e  Primary Data: Collected through structured surveys, in-depth interviews with industry experts, and on-site observations of manufacturing
automation processes.
e  Secondary Data: Extracted from industry reports, published research articles, safety compliance documents, and government regulations on
workplace safety in automation.

Data Collection Tools:
e  Surveys with Likert-scale and open-ended questions.

. Interview guides for semi-structured discussions with safety officers and employees.
. Safety audit reports and workplace incident records for secondary data analysis.

Sampling Techniques

Population

The population includes employees, safety officers, and managers working in manufacturing industries that employ automation.

Sampling Unit

The sampling unit consists of individual workers, safety professionals, and operational managers within selected automated manufacturing facilities.
Sample Size

A total of 250 respondents will be included, comprising 150 workers, 50 safety officers, and 50 managers across multiple industries.
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Sampling Methods

e Non-Probability Sampling (Purposive Sampling): Used to select industry professionals with extensive experience in safety and automation.
. Probability Sampling (Stratified Random Sampling): Ensures representation from different job roles (workers, safety officers, managers) to
obtain diverse insights.

Data Analysis
Quantitative Analysis:
Descriptive Statistics: Mean, standard deviation, and frequency distributions for incident rates and safety compliance levels.
Inferential Statistics: Regression analysis and chi-square tests to examine relationships between automation implementation and safety
outcomes.
e  Software Used: SPSS for statistical analysis.

Qualitative Analysis:

e  Thematic Analysis: Used to categorize and interpret qualitative responses from interviews and surveys.
e  Software Used: NVivo for coding and analyzing qualitative data.

Justification of Methodology

The mixed-methods approach provides a comprehensive understanding of health and safety measures in manufacturing automation. Quantitative data
helps in measuring the impact of automation on workplace safety, while qualitative insights offer deeper contextual understanding from industry
professionals. The integration of both methods enhances the reliability and applicability of the findings.

This methodology ensures a holistic assessment of health and safety in automated manufacturing, offering actionable insights for improving safety
protocols and regulatory compliance.

Research objective

The main objectives of this study are to:

1. Evaluate the visibility and comprehensibility of health and safety protocols in manufacturing automation processes to ensure clarity and
accessibility for all employees.

2. Assess worker acceptance levels regarding the implementation of safety measures and their adherence to automation-related health and safety
guidelines.

3. Measure employee perceptions of workplace safety equity, ensuring that all staff members experience fair and adequate safety protections in
automated environments.

4.  Determine the impact of health and safety measures on employee well-being, job satisfaction, and motivation within automated manufacturing
settings.

5. Identify gaps and deficiencies in existing safety measures and propose corrective actions to enhance workplace safety in automation-driven
manufacturing industries.

Research Hypotheses

Step 1: Hypotheses
Null Hypothesis (Ho): 1 =3 (average satisfaction is neutral)
Alternative Hypothesis (Hi): p # 3 (average satisfaction is different from neutral)

Step 2: Data and Descriptive Statistics
Sample Size (n): 120

Scores: Provided (list of 120 values)
Let's calculate:

Mean (x):

Standard Deviation (s):

Calculation Results:

Mean (x) = 4.0

Standard Deviation (s) =~ 0.71

Step 3: Hypothesis Test Results
We will use a one-sample t-test with:
Null value (o) =3
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Sample mean (x) = 4.0

Sample standard deviation (s) = 0.71
Sample size (n) = 120

t-statistic formula:

t-statistic formula:

T—plo 4.0-3 . 1 .
t = = all - anls.43
s/v/n 0.71/4/120 0.0648

Degrees of freedom (df): 119
p-value (two-tailed): Using a t-distribution table or software:
p-value =~ 0.000 (extremely small)

Step 4: Interpretation
Since the p-value ~ 0.000 is much smaller than the significance level o = 0.05, we reject the null hypothesis (Ho).

6. Results and Discussion :
Results:

1. Employee Awareness:
A majority (85%) of employees were aware of the company’s fire safety policies, but a notable portion (20%) lacked knowledge of emergency evacuation
procedures.

2. Training and Drills:
While fire safety training is conducted periodically, only 60% of employees had participated in recent training sessions, indicating gaps in coverage.

3. Availability of Equipment:
Fire extinguishers and alarms were adequately installed, but 25% of respondents highlighted issues with equipment maintenance and accessibility.

4. Emergency Preparedness:
Emergency preparedness levels were rated as “moderate” by 50% of respondents, with common concerns including unclear responsibilities and
insufficient practice drills.

Discussion :

Strengthen Employee Training Programs
Conduct Regular Fire Drills

Improve Maintenance of Fire Safety Equipment
Develop a Safety Communication Plan
Appoint Safety Ambassadors

Invest in Advanced Fire Detection Systems
Promote a Safety-First Culture

Nogk~wbdR

Final Remarks

Fire and safety measures are indispensable in any manufacturing environment, given the inherent risks associated with heavy machinery and hazardous
materials. By adopting the suggested improvements, the company can ensure compliance with safety standards, protect its workforce, and minimize
disruptions caused by fire-related incidents. A commitment to continuous evaluation and proactive intervention will help the organization build a culture
of safety that aligns with industry best practices.

7 . Conclusion and Future Scope:
Conclusion

Health and safety measures in manufacturing, particularly in the automation parts industry, play a crucial role in ensuring worker well-being, regulatory
compliance, and operational efficiency. The integration of advanced technologies such as robotics, 10T-based monitoring, and Al-driven predictive
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maintenance has significantly reduced workplace hazards. However, challenges remain, including ergonomic risks, chemical exposures, and the need for
continuous worker training. A strong safety culture, reinforced by policies, employee engagement, and technological innovations, is essential for
minimizing workplace accidents and improving overall productivity.

Future Scope

Future research in this area can focus on:

1. Al and Machine Learning in Predictive Safety — Exploring how Al can predict and prevent accidents by analysing workplace data.

2. Wearable Technology for Safety Monitoring — Investigating the role of smart wearables in tracking worker health and detecting safety risks
in real time.

3. Impact of Automation on Mental Health — Studying how increasing automation affects workers' psychological well-being and job satisfaction.

4.  Sustainability in Safety Measures — Examining eco-friendly safety solutions, such as biodegradable protective gear and energy-efficient
ventilation systems.

5. Regulatory Frameworks and Compliance — Evaluating how evolving global safety regulations impact automation-based manufacturing
industries.

6. Human-Robot Collaboration Risks — Identifying potential hazards in workplaces where humans and robots interact closely and developing
mitigation strategies.
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