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Abstract

Ergonomics and human factors (EHF) represent indispensable disciplines in ensuring individuals' efficiency, safety, and well- 
being within the complex systems of modern manufacturing. However, there exists a significant gap between traditional EHF 
practices and the evolving demands of sustainable manufacturing. This review synthesizes existing literature to explore the 
interface between EHF principles and sustainability objectives, encompassing ecological, economic, and social dimensions. 
Through an in-depth analysis of the historical evolution, theoretical frameworks, and practical applications of EHF, this review 
elucidates the critical role of EHF in promoting workplace well-being, organizational sustainability, and global competitiveness 
in the era of Industry 4.0.
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Introduction

Ergonomics and human factors (EHF) encompass a 
multidisciplinary field dedicated to optimizing the interaction 
between individuals and their environments, particularly 
within the context of work systems. With the emergence of 
sustainable manufacturing paradigms, there is a growing 
imperative to integrate EHF principles with sustainability 
objectives to foster resilient, adaptable, and socially 
responsible industrial ecosystems. This review examines 
the fundamental concepts, theoretical underpinnings, and 
practical implications of integrating EHF and sustainability, 
highlighting synergies, challenges, and future directions 
in advancing human-centered design principles within the 
manufacturing domain. The origins of ergonomics can be 
traced back to the seminal works of Jastrzebowski WB, et al. 

[1] and Das S [2], who laid the foundation for understanding 
the relationship between work and human performance.

Over the years, EHF has evolved into a multifaceted 
discipline encompassing physical, organizational, and 
cognitive dimensions. From its inception in the industrial 
era to its contemporary applications in digitalized 
production systems, EHF has played a pivotal role in shaping 
workplace design, task optimization, and worker well-being. 
Sustainable manufacturing represents a holistic approach 
to industrial operations, balancing ecological stewardship, 
economic prosperity, and social equity. Key components of 
sustainability include resource efficiency, waste reduction, 
renewable energy adoption, and stakeholder engagement 
[3]. By integrating EHF principles with sustainability 
objectives, organisations can enhance operational resilience, 
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mitigate environmental impacts, and foster a culture of 
innovation and continuous improvement. Central to the 
convergence of EHF and sustainability is the promotion of 
workplace well-being and safety. Through ergonomic design, 
organizational interventions, and participatory approaches, 
EHF professionals can create environments that prioritize 
employee health, comfort, and engagement. By mitigating 
ergonomic risks, preventing occupational injuries, and 
enhancing job satisfaction, organizations can cultivate a 
resilient workforce capable of driving sustainable business 
outcomes.

Addressing Cross-Cultural Differences and 
Diversity

As manufacturing operations become increasingly 
globalised, it is imperative to consider cross-cultural 
differences and diversity within the workforce. EHF principles 
can facilitate the design of inclusive, culturally sensitive work 
systems that accommodate diverse skill sets, communication 
styles, and cultural norms. By fostering a culture of inclusion 
and equity, organisations can leverage the full potential of 
their human capital and enhance social sustainability across 
global supply chains. Ergonomists are pivotal in optimizing 
workplace design and management practices to maximize 
organizational performance. As industries evolve, the scope 
of ergonomics expands beyond traditional manual skills 
to encompass decision-making processes and managerial 
considerations. Bartlett’s observation regarding the 
proliferation of studies on decision-making underscores the 
growing importance of ergonomics in diverse occupational 
settings [4].

Role of Ergonomics in Enhancing Organizational 
Performance

•	 Ergonomists’ pivotal role in optimizing workplace 
design and management practices.

•	 Expanding the scope of ergonomics beyond traditional 
manual skills to encompass decision-making processes 
and managerial considerations.

•	 Bartlett’s observation on the proliferation of studies on 
decision-making underscores the growing importance 
of ergonomics in diverse occupational settings.

Effect of Physical Ergonomics on Performance

•	 Interplay between physical and psychological factors 
significantly influencing job performance and worker 
well-being.

•	 Ergonomic interventions targeting physical aspects 
(work postures, repetitive motions, environmental 
conditions) linked with psychological variables 

(workplace stress, job satisfaction).
•	 Studies highlight the correlation between physical 

workload and risk of musculoskeletal disorders (MSDs) 
and the impact of psychosocial factors on mental health 
and productivity. Organizational Ergonomics

•	 Focus on optimizing work design and managerial 
practices to enhance worker performance and quality of 
life.

•	 Key elements: communication systems, supervisor 
support, job rotation, autonomy, time pressure, and job 
clarity.

•	 Job rotation impacts physical strain and job satisfaction 
while fostering knowledge exchange and social support.

•	 Job autonomy empowering employees to manage tasks 
and schedules, enhancing performance and decision- 
making abilities.

•	 Time pressure in lean production systems affecting 
physical demand and psychological well-being.

•	 Importance of job clarity in ensuring workers understand 
roles and responsibilities, minimizing confusion and 
stress.

Effect of Physical Ergonomics on Performance

Physical and psychological factors significantly influence 
job performance and worker well-being. Ergonomic 
interventions targeting physical aspects, such as work 
postures, repetitive motions, and environmental conditions, 
are intricately linked with psychological variables, including 
workplace stress and job satisfaction. Studies emphasize 
the correlation between physical workload and the risk of 
musculoskeletal disorders (MSDs), as well as the impact 
of psychosocial factors on mental health and productivity. 
Recent research highlights the correlation between 
physical and psychosocial factors among workers in 
various industries. For example, studies on standing sewing 
machine operators underscore the relationship between 
physical strain and psychosocial stressors. Addressing both 
physical and psychosocial aspects is essential for mitigating 
work-related health issues and optimizing organizational 
performance.

Organizational Ergonomics

Organisational ergonomics focuses on optimizing 
work design and managerial practices to enhance worker 
performance and quality of life. Key elements include 
communication systems, supervisor support, job rotation, 
autonomy, time pressure, and clarity. While job rotation 
may alleviate physical strain, it can impact job satisfaction 
adversely. However, it fosters knowledge exchange and 
social support among workers [5]. Job autonomy empowers 
employees to manage their tasks and schedules, thereby 
enhancing performance and decision-making abilities. Time 
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pressure, inherent in lean production systems, affects both 
physical demand and psychological well-being. Job clarity is 
essential for ensuring workers understand their roles and 
responsibilities, thereby minimizing confusion and stress. 
Effective management practices, such as clear communication, 
supervisor support, and resource allocation, significantly 
influence organizational performance. Communication 
channels facilitate the dissemination of information 
and feedback, essential for achieving operational goals. 
Supervisor and coworker support contribute to employee 
well-being and productivity, while resource allocation affects 
workload and stress levels.

Conclusion

Ergonomics is crucial in optimizing organizational 
performance by addressing physical and psychological 
factors in the workplace. Integrating ergonomic principles 
into decision-making processes and managerial practices 
enhances worker well-being, productivity, and overall 
organizational effectiveness. By considering both physical 
and psychosocial aspects, organizations can create a 
supportive work environment conducive to sustainable 
performance and growth. The United Nations Sustainable 
Development Goals (SDGs) provide a framework for 
addressing pressing global challenges, including poverty 
alleviation, environmental conservation, and social justice. 
EHF practitioners can contribute to achieving these 
goals by aligning their efforts with SDG targets related to 
decent work, industry innovation, and sustainable cities. 
By promoting human-centered design principles, ethical 
business practices, and responsible consumption, EHF 
professionals can drive meaningful progress towards a 
more sustainable and equitable future. As we navigate the 
complexities of the Fourth Industrial Revolution, integrating 
EHF and sustainability will play a pivotal role in shaping the 
future of manufacturing. Future research should focus on 

interdisciplinary collaborations, innovative technologies, 
and evidence-based practices that optimize human-system 
interactions, promote environmental stewardship, and 
advance social equity. By harnessing the transformative 
potential of EHF, organizations can navigate the transition 
towards sustainable manufacturing models that prioritize 
people, planet, and prosperity. In conclusion, the integration 
of ergonomics and human factors with sustainability 
represents a critical imperative for advancing the goals of 
sustainable manufacturing in the 21st century. By leveraging 
the principles of human-centered design, participatory 
ergonomics, and systems thinking, organizations can cultivate 
resilient, adaptable, and socially responsible industrial 
ecosystems. Through interdisciplinary collaboration, 
stakeholder engagement, and continuous improvement, 
EHF professionals can drive meaningful progress towards 
achieving the United Nations Sustainable Development Goals 
and fostering a more sustainable and equitable future for all.
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