UMSHA Press

Iranian Journal of Ergonomics

Iranian Journal

of Ergonomics

[ ———
Wi Factars Sty
s

Iran J Ergon, 2025; 13(1): 28-37.DOI: 10.53208/1JE.13.1.28

https://journal.iehfs.ir/

Check for
updates

Application of Participatory Ergonomics Principles as a
Strategy for Sustainable Environmental Management

Farahnaz Dastranj’'

Azizinezhad?

, Ali Mohammadi'™

, Hassan Sadeghi Naeini®> ", Hanieh Nikoomaram' ", Reza

' Department of Natural Resources and Environment, SR.C., Islamic Azad University, Tehran, Iran
2 Industrial Design Department, School of Architecture and Urban Studies, Iran University of Science and Technology

(IUST), Tehran, Iran

3 Department of Agricultural Science and Engineering, SR.C., Islamic Azad University, Tehran, Iran

Article History:

Received: 15 March 2025
Revised: 25 May 2025
Accepted: 29 May 2025
ePublished: 21 June 2025

*Corresponding author: Ali
Mohammadi, Department of
Natural Resources and

Environment, SR.C., Islamic
Azad University, Tehran, Iran

Email: ali.mohammadi@srbiau.ac.ir

Abstract

Objectives: Participatory ergonomics, with its focus on the active involvement of
stakeholders in designing and improving work systems, can be proposed as a key strategy for
sustainable environmental management. The present study aimed to explore the mechanisms
of integrating ergonomic principles and employee participation to elucidate how
environmental sustainability can be achieved in workplace settings.

Methods: The present descriptive-analytical study was conducted in the Iranian automotive
industry. The participatory ergonomics program involved a 14-member expert team through
weekly sessions consisting of two hours of theoretical training and one hour of practical
application over three months. The primary objectives of the program encompassed
comprehensive training on ergonomics checkpoints established by the International Labour
Organization (ILO), integration of ergonomic principles with environmental sustainability
considerations, and development of practical competencies to implement acquired
knowledge in actual workplace environments.

Results: Following the completion of the participatory ergonomics program and a thorough
assessment of workplace issues, the ergonomics team successfully developed fifty practical
recommendations, 20% of which addressed environmental concerns. Through six months of
sustained collaboration between workers and management support, ten of the proposed
recommendations were implemented.

Conclusion: The application of participatory ergonomics principles, emphasizing
stakeholder engagement in work system design, can serve as a pivotal strategy for sustainable
environmental management. This approach not only enhances employees' physical and
psychological well-being but also establishes an inseparable connection between technology,
humans, and the environment by reducing occupational stress and natural resource
consumption. Undoubtedly, interdisciplinary research in ergonomics and environmental
sustainability can play a strategic role in achieving balanced development for future
generations.

Keywords: Environment, Ergonomics, Sustainability

@l@_@_ Copyright © 2025 Iranian Journal of Ergonomics. This is an open-access article distributed under the terms of the Creative
Commons Attribution-NonCommercial 4.0 International License (Attp.//creativecommons.org/licenses/by-nc/4.0/) which permits copy
and redistribute the material just in noncommercial usages, provided the original work is properly cite



http://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0009-0006-4659-4117
https://orcid.org/0000-0002-4963-5619
https://orcid.org/0000-0003-4094-0809
https://orcid.org/0000-0002-2849-4968
https://orcid.org/0000-0003-1752-2975
http://www.doi.org/10.53208/IJE.13.1.28

Extended Abstract

Background and Objective

In recent decades, the environment has faced
unprecedented challenges. In the meantime, sustainable
environmental management has been proposed as a
solution to reduce environmental damage. Fulfilling this
goal requires approaches that strengthen the active
participation of stakeholders in the decision-making and
implementation process. Participatory ergonomics, as a
new paradigm, offers significant capacities for aligning
human needs and environmental requirements.
Participatory ergonomics, as a tool within the
framework of macroergonomics, can provide a better
understanding of sustainable development and facilitate
its realization. Inspired by democratic and participatory
principles, this approach seeks to actively involve
employees, users, and other stakeholders in the process
of identifying problems and designing solutions.
According to the definition of the Brundtland World
Commission, sustainable development is development
that meets the needs of the present generation without
compromising the ability of future generations to meet
their own needs. In order to achieve the goals of
sustainable development, the identification of new
opportunities in the field of ergonomics and drawing its
relationship with sustainability goals is an essential step.
The present study aimed to explain how to achieve
environmental sustainability in workplaces by
examining the mechanisms of integrating ergonomic
principles and employee participation.

Materials and Methods

The present study followed a descriptive-analytical
method conducted in the Iranian automotive industry. A
total of 14 experts were selected to participate in the
participatory ergonomics program. The participatory
ergonomics course was designed to last three months
with 12 weekly training sessions. The course objectives
included comprehensive training on the International
Labour Organization (ILO) ergonomic checkpoints,
integrating ergonomics with environmental issues, and
enabling the operationalization of what was learned in a
real workplace. This educational approach allowed
participants to simultaneously learn theoretical concepts
while applying them in the workplace, which led to a
deeper understanding and greater retention of what was
learned.

Results

The participatory ergonomics team came up with 50
suggestions, among which, 10 and 40 were directly and
indirectly related to environmental issues, respectively;
therefore, 10 suggestions were implemented.

A review of the suggestions directly related to
environmental issues shows that three suggestions are
dedicated to solving the oil leakage problem in hydraulic
devices. By implementing these improvements, the
indicators related to the reduction of oil consumption
and chemical waste, air and water pollution, waste, and
energy consumption, as well as the increase of oil useful
life, will be improved.

In the implementation of the project to improve the
timing of forklift traffic, this equipment contributes
significantly to the phenomenon of global warming and
air pollution by emitting harmful compounds. The
density of unnecessary forklift traffic increases fuel
consumption and, as a result, produces more CO>
emissions. Carbon footprint is a measure of greenhouse

gas emissions, especially CO».

The plan to install signboards and navigation in the
company's environment is a step towards improving
environmental indicators. Optimized signboards prevent
unnecessary traffic with shorter and smoother routes,
which leads to a reduction in greenhouse gas emissions.
Energy consumption optimization has been achieved
during the implementation of the project to install local
lighting for base-mounted scissors. Environmental
indicators include energy efficiency in lighting and the
reduction of carbon emissions.

The design of a local ventilation system in the grinding
section is a solution to control air pollutants.
Environmental indicators include the reduction of
suspended particles and hazardous waste.

The plan to provide laundry facilities for workers who
work with pressing machines is a significant step
towards protecting the environment. Environmental
indicators include reducing water pollution, preventing
the transfer of pollutants to the home environment, and
managing hazardous waste.

In addition, the plan to provide rest facilities in the
workplace can play an important role in promoting
environmental sustainability. Environmental indicators
include indoor air quality, energy efficiency, as well as
social well-being and sustainability.

The plan to replace stainless steel containers with
disposable containers in food service, which is
underway, is a fundamental step in reducing plastic
waste and carbon footprint.

Implementing  proposals indirectly related to
environmental issues is considered a step towards
preserving the environment.

The project of installing warning signs of the risk of
electrocution and fire on electrical panels that has been
implemented can play a significant role in reducing
accidents. The reduction of environmental risk through
fire prevention, pollutant emissions, and hazardous
waste can be assessed.

Moreover, the project of insulating the electrical wires
of the laser device that has been implemented has a
direct impact on reducing energy losses and improving
environmental indicators, including the reduction of
energy losses, insulation stability, and carbon footprint.
Other improvements implemented in the workplace,
including replacing forklift seats, modifying work
chairs, purchasing new devices, designing and
manufacturing a wheeled table, and installing a spot
weld support balancer, have been made to prevent
musculoskeletal disorders (especially back pain) among
employees. The most important indicators include the
occupational disease burden index, hospital carbon
footprint, and medical waste.

Discussion

The present work, focusing on the application of
participatory ergonomics principles as a solution for
sustainable environmental management, indicated that
integrating stakeholders' perspectives in the design and
optimization process of systems, in addition to
improving productivity, had tangible effects on reducing
pressure on natural resources and improving
environmental indicators. The resulting improvements,
including the reduction of carbon footprint, energy
consumption, and waste production, align with the
United Nations' sustainable development goals. The
outstanding advantage of the present study is that it is a
new integrated approach that simultaneously addresses




ergonomic and environmental dimensions and provides
solutions to improve working conditions. The findings
emphasize the need to include the concept of
sustainability in a human-centered framework, which
means that long-term achievement of environmental
sustainability is impossible without considering human
needs and limitations. This perspective is entirely
consistent with the definition of sustainable
development. It is suggested that future research
examine the long-term effects of collaborative
ergonomics on macro-environmental indicators (e.g.,

climate change and air quality).

Conclusion

Participatory ergonomics, focusing on stakeholder
participation in the design of work systems, can play a
key role in sustainable environmental management. This
approach not only improves employees' physical and
mental health but also establishes an unbreakable link
between technology, humans, and the environment by
reducing job stress and the consumption of natural
resources.
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