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A zero-waste city is a necessity due to the reduction of environmental
pollution, saving natural resources and improving the health of the
community, maintaining the balance of ecosystems and coping with the
climate change crisis. On this basis, the aim of the present study is to
analyze the knowledge map of the zero-waste city as a sustainable
future for waste management using the scientometric method. The
present study is of an applied type based on scientometrics. The
statistical community includes research conducted on the zero-waste
city in the period from 1978 to 2025 in the Scopus scientific database.
Vosviewer software was used to analyze the research data. Based on the
density of the co-authorship network of the zero-waste city vocabulary,
there are 93 active authors who are classified into 11 clusters. Based on
the co-occurrence analysis of zero waste city terms, the most frequent
terms include waste management (117 times), zero waste (116 times),
recycling (60 times), sustainable development (60 times), municipal
solid waste (58 times), circular economy (55 times), China (47 times),
and solid waste (40 times). Based on the co-occurrence density map of
terms, there are 331 keywords that are classified into 9 clusters. Based
on the co-occurrence overlap map of terms, the time course of the
evolution of zero waste city concepts and terms is classified into seven
time periods consisting of 2014-1978; 2014-2016; 2016-2018; 2018-
2020; 2022-2020; 2022-2024; and 2025. Since 2022, emphasis has been
placed on concepts such as greenhouse gas and carbon emissions,
household waste, construction waste, material reuse, greenhouse gases,
Internet of Things, technological development, circular economy,
digitalization, smart city, food waste, environmental pollution, material
flow, low carbon, green economy, carbon reduction, carbon
sequestration, carbon emission reduction, pollution reduction, etc.
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Extended Abstract

Introduction

Despite the increasing number of studies in the
field of wurban waste management and
sustainable development, there have been few
attempts to map the knowledge domains related
to zero-waste cities. This gap highlights the
importance of using tools such as VOSviewer to
identify patterns, salient themes, and conceptual
links between different studies. Furthermore, the
“zero-waste city” debate requires collaboration
between disciplines such as urban planning,
environment, environmental engineering, waste
management, and information technology.
However, few studies have attempted to network
these domains and determine their strengths and
weaknesses. Using VOSviewer as a powerful
tool in analyzing scientific literature can create a
citation map of the current state and pave the
way for future research. VOSviewer can help
identify under-researched areas, emerging
trends, and the penetration of new concepts in
this field, thus paving the way for more effective
and knowledge-based policy design.

Methodology

The present study is a mixed type, in terms of its
purpose, application and approach,
scientometric. The statistical population of the
present study consists of 351 sources in the
period from 1978 to 2025, which are indexed in
the Scopus scientific database. The bibliometric
technique and network analysis method were
used to analyze the data. The analyses
performed included temporal analysis, analysis
of active authors, countries with the most
resources, co-authorship map, co-occurrence
map and density map of the words “waste-free
city”. Vosviewer software was used to analyze
the data and visualize the extracted data. In
addition, 61.3 percent of the sources are articles
(215 out of the total research sources), 15.4
percent are book chapters (54 cases), 14.2
percent are conference papers (50 cases), and the
rest of the sources are books (0.9 percent) and
reports.

Results and Discussion
A time course analysis of the publication of zero
waste city resources indicates that the growth of

resources has accelerated since 2018 (18
resources indexed) and peaked in 2023 (48
resources indexed). An analysis of the
geographical scope of the indexed resources
shows that the largest number of resources is
from China (103 resources). This is followed by
the United States, Australia, India, Indonesia,
the United Kingdom, the Netherlands, Malaysia,
Brazil, and Canada, in order, in the second to
tenth place. Based on the density of the co-
authorship network of zero waste city terms,
there are 93 active authors, classified into 11
clusters. Based on the co-occurrence analysis of
the words zero waste city, the most frequent
words are: waste management (repeated 117
times), zero waste (116 times), recycling (60
times), sustainable development (60 times),
municipal solid waste (58 times), circular
economy (55 times), China (47 times), solid
waste (40 times), landfill (39 times),
sustainability (34 times), city (30 times), waste
treatment (28 times), landfill (27 times), zero
waste city (21 times), solid waste management
(20 times), carbon (20 times), environmental
footprint (18 times), greenhouse gases (16
times), life cycle (16 times), waste incineration
(15 times), emission control (14 times), and
environmental policy (14 times). Based on the
co-occurrence density map of the words “waste-
free city”, there are 331 keywords that are
classified into 9 clusters. The first cluster has 76
keywords. The second cluster has 64 keywords.
The third cluster has 57 keywords. The fourth
cluster has 45 keywords. The fifth cluster has 29
keywords. The sixth cluster has 27 keywords.
The seventh cluster has 23 keywords. The eighth
and ninth clusters each have 5 keywords.

Conclusion

Based on the co-occurrence overlap map of
terms, the time course of the evolution of
concepts and terms of the zero-waste city is
classified into seven time periods, which are:
2014-1978; 2014-2016; 2016-2018; 2018-2020;
2020-2022; 2022-2024; and 2025. From 2014 to
2020, emphasis has been placed on concepts
such as ecology, global warming, infrastructure,
office buildings, health, behavior change,
recycling and reuse, environmental planning,
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energy utilization, wastewater, waste heat, urban
growth, eco-city, urban planning, energy
efficiency, renewable energies, industrial
ecology, design, urban metabolism, waste
minimization, environmental  sustainability,
carbon footprint, smart buildings, environmental
management, recycling, Zero waste
management, waste treatment, greenhouse gas
impacts, zero waste, sustainable management,
waste management systems, waste incineration,
waste management, etc. From 2020 to 2025,
emphasis has been placed on concepts such as
energy, life cycle, carbon neutrality, industrial
waste, municipal solid waste, municipal solid
waste management, environmental policy,
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