UMSHA Press

Iranian Journal of Ergonomics

Iranian Journal

Iran  Ergon, 2026;14(1):71-83. DOI:10.53208/|JE.14.1.71 Ryl oy

Vo Facaes Sty
s esas sy

https://journal.iehfs.ir/

L)

Check for
updates

A Narrative Review on the Role of Green Ergonomics and
Ecological Ergonomics in Achieving Zero Waste; No to

Chemical Waste

Ayoub Ghanbary Sartang'

Hojatollah Hossainian®*

, Negar Safarpour Khotbesara?

, Zahra Rahimi®* *, Mahbobeh Abedi* ",

, Mohsen Poursadeghiyan®”

! Department of Occupational Health Engineering, Health Deputy, Abadan University of Medical Sciences, Abadan, Iran

2 Department of Occupational Health and Safety Engineering, School of Public Health and Safety, Shahid Beheshti
University of Medical Sciences, Tehran, Iran

3 Student Research Committee, School of Medicine, Ardabil University of Medical Sciences, Ardabil, Iran

4 Department of Environmental Engineering-Air Pollution, Islamic Azad University West Tehran Branch, Tehran, Iran
5> Applied Chemistry Department, Faculty of Gas and Petroleum, Yasouj University, Gachsaran, Iran

6 Department of Occupational Health Engineering, School of Health, Ardabil University of Medical Sciences, Ardabil, Iran

7 Social Determinants of Health Research Center, Ardabil University of Medical Sciences, Ardabil, Iran

Atticle History:

Received: 3 March 2026
Revised: 10 May 2026
Accepted: 15 May 2026
ePublished: 21 June 2026

*Corresponding author:

Hojatollah Hossainian, Applied
Chemistry Department, Faculty
of Gas and Petroleum, Yasouj
University, Gachsaran, Iran
Mohsen Poursadeghiyan,
Department of Occupational
Health Engineering, School of
Health, Ardabil University of

Medical Sciences, Ardabil,
Iran; Social Determinants of
Health Research Center,

Ardabil University of Medical
Sciences, Ardabil, Iran

Email:
HojatollahHossainian@gmail.com,
poursadeghiyan@gmail.com

Abstract

Objectives: Improper waste management, as one of the main factors in
environmental degradation, requires new approaches such as zero waste,
green ergonomics, and Ergoecology, as well as substitution chemists' attempts
and investigations related to their chemical waste and pollutant products. This
study, based on the DIN 91436 standard framework, examines the role of
new approaches in realizing sustainable waste management systems and
reducing negative environmental impacts.

Methods: This review study was conducted through a systematic search of
international (PubMed, Google Scholar, Scopus, ScienceDirect, and Web of
Science) and Persian databases (SID, Magiran, IranMedex, and IranDoc) for
articles published from 1990 to 2025. The search strategy included a
combination of keywords, and articles were selected based on inclusion and
exclusion criteria; the extracted data were then categorized and clarified
through thematic analysis.

Results: According to studies, green ergonomics is effective through sustainable
product and process design, reducing waste at source, and increasing
recycling, and aligns with the prevention stage within the framework of the
DIN 91436 standard. Moreover, by analyzing human-environment
interactions, Ergoecology provides a systematic framework for achieving zero
waste with an emphasis on the technical, social, and environmental
dimensions. By combining these two approaches within the framework of the
aforementioned standard, an effective path towards a circular economy and
sustainable waste management is mapped out, while chemists' investigations
often focus on materials or methods tﬁat can be degraded and damage the
environment overall, which is in contrast with zero waste.

Conclusion: A variety of experimental sciences, research, and technologies
ultimately cause various environmental damages, as some of them are
discussed in this study. Achieving zero waste requires the integration of the
three main pillars of green ergonomics, ergo-ecology, and the
im‘olementation framework of the DIN 91436 standard. This integration not
only reduces waste and conserves resources but also promotes human health
and environmental sustainability. To institutionalize this approach, it is
necessary to expand interdisciplinary research, incorporate its principles into
policymaking, and invest in education and culture among all stakeholders.

Keywords: Chemical waste, Ergoecology, Green ergonomics, Recycling, Zero
waste
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Extended Abstract

Background and Objective

Environmental degradation and increased waste production
are among the most important contemporary challenges,
leading to consequences, such as climate change, reduced
quality of natural resources, and threats to human health.
Rapid urbanization, industrial development, and the spread
of consumerism, especially in the chemical, industrial, and
electronic sectors, have increased waste volumes and the
complexity of their management. Improper management of
this waste is one of the main factors exacerbating
environmental crises, including increased greenhouse gas
emissions, water and soil pollution, and the spread of various
diseases. In the meantime, the concept of "zero waste" has
been proposed as a new approach, emphasizing waste
reduction, reuse, and recycling to move towards a circular
economy. To achieve this goal, it is necessary to utilize
interdisciplinary approaches. Green ergonomics, focusing on
designing environmentally friendly products, processes, and
work environments, seeks to reduce the negative effects of
human activities. In contrast, ecological ergonomics analyses
the complex relationships among humans, technology, and
the environment from a systemic perspective and emphasizes
creating a sustainable balance. In this study, while examining
the role of these two approaches in sustainable waste
management, an analysis was made of new technologies such
as nanochemistry and nano-delivery drag in achieving zero
waste. Finally, this article was conducted with a narrative
review approach on the role of green ergonomics and
ecological ergonomics in achieving zero waste. Zero waste
requires the necessity of a review study for the realization of
a circular economy and sustainability, and the role of green
ergonomics and ecological ergonomics in achieving zero
waste is the objective of this narrative review.

Materials and Methods

This research was conducted as a narrative review and
focused on the analysis of studies published between 1990
and 2025. Scientific resources were collected from
reputable international and domestic databases, and after
eliminating duplicates and applying inclusion and
exclusion criteria, 10 key studies were selected for review.
Inclusion criteria were direct relevance to the concepts of
zero waste, green ergonomics, and ecological ergonomics,
as well as addressing practical or analytical applications of
these approaches. Data were categorized using thematic
analysis, and the main concepts were extracted in the form
of specific axes, including the role of green ergonomics,
the role of ecological ergonomics, and the application of
new technologies. Finally, the results were analyzed
descriptively, and an attempt was made to explain the
relationship between these approaches in the form of an
integrated framework.

Results

The findings of this narrative review demonstrated that
achieving the "zero waste" approach requires synergy
among green ergonomics, ecological ergonomics, and the
DIN 91436 standard. Green ergonomics, focusing on the
sustainable design of products, processes, and work
environments, plays an important role in reducing waste

generation, increasing product lifespan, and improving
recyclability. By optimizing resource use, reducing energy
consumption, and preventing waste generation at the
design stage, this approach aligns with the principle of
prevention in the zero waste model and supports the
circular economy. Moreover, applying its principles in the
design of work environments, using sustainable materials,
adopting repairable design, and providing employee
training reduces human error and waste generation. In
contrast, Ergoecology, with a holistic approach, analyses
the interactions among humans, technology, and the
environment and provides a systemic framework for
achieving zero waste. With an emphasis on eco-efficiency
and eco-productivity, it pursues reduced resource
consumption, optimized material and energy flows, and
waste minimization. Promoting environmental awareness
and institutionalizing culture both contribute to waste
reduction, as achieving zero waste requires attention to the
PESTE dimensions. In the meantime, the DIN 91436
standard provides a framework for designing repairable,
recyclable, and lifecycle-based products. The integration
of nanotechnology, especially nanochemistry and nano-
drug delivery, can help achieve zero-waste goals. In
nanochemistry, green synthesis, the use of environmentally
friendly solvents, reduced energy consumption, and the
production of biodegradable nanomaterials reduce
chemical waste. In nano-drug delivery, the design of
biocompatible nanocarriers reduces drug consumption,
side effects, and drug waste. Ecological ergonomics, by
analyzing the life cycles of nanomaterials, helps manage
risks and develop nanotechnologies safely. In summary,
green ergonomics plays the role of "designer", ecological
ergonomics plays the role of "system analyst", and
nanotechnology plays the role of "technological enabler";
their combination facilitates the transition from a linear to
a circular economy and achieving zero waste.

Discussion

The results of the present study demonstrate that green
ergonomics and ecological ergonomics, as two
complementary approaches, can play an effective role in
sustainable waste management. Green ergonomics is more
solution-oriented, focusing on designing and implementing
practical measures to reduce environmental impacts, while
ecological ergonomics is analytical and systems-oriented,
examining complex interactions at a macro level.
Combining these two perspectives can yield
comprehensive, multidimensional solutions for waste
reduction. For instance, while green ergonomics deals with
the design of sustainable products, such as equipment made
from recycled materials or nanomaterials, ecological
ergonomics examines the impact of these products
throughout their entire life cycle and in their interaction
with the environment. This synergy can prevent unintended
consequences and increase the effectiveness of solutions.
However, there are also limitations in this field, including
the lack of direct empirical studies and the reliance on
narrative  analyses.  Furthermore, the  practical
implementation of these approaches requires appropriate
policymaking, technological infrastructure, and increased
public awareness.




Conclusion

In conclusion, achieving zero waste requires an integrated,
multidimensional approach that considers sustainable
design, systems analysis, and technological innovation
simultaneously. Green ergonomics, with its emphasis on
designing practical solutions to reduce resource
consumption and waste generation, and ecological
ergonomics, with its holistic view of human-environment
interactions, are two essential pillars in this direction.
Integrating these approaches with new technologies such

as nanochemistry and nano-delivery can lead to the
development of sustainable systems, reduce pollution, and
improve efficiency. However, achieving these objectives
requires interdisciplinary research, the formulation of
supportive policies, the updating of standards, and the
promotion of education and culture in society. Ultimately,
moving towards zero waste is not only an environmental
imperative but also a key strategy for achieving sustainable
development and improving the quality of human life.
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