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Due to the COVID-19 epidemic, 
the coming and going of people 
has been restricted and direct 
encounters with others have 
decreased. During the last two 
years of the COVID-19 crisis, 
communication tools have 
changed dramatically toward 
online services on the web. With the progress of 
Information and Communication Technology (ICT), we 
can now more easily communicate with others with 
whom we were previously unable due to time and space 
constraints. ICT is widely used not only in developed 
countries but also in developing countries, and it has 
greatly benefited the waste management support work 
in which I am engaged in developing countries. ICT can 
efficiently transmit information and leads to the 
acquisition of knowledge; however, in some cases it 
may not be useful to put into practice the knowledge 
learned in actual situations. This may be due to the fact 
that many people are anxious about the unknown and 
find it difficult to take action. Learning through 
experience how to deal with risks is the way to dispel 
the sense of anxiety just as the same way of training for 

sports, in which the body memorizes what the mind 
understands through repeated practice.  

The field of the Japan Society of Material Cycles and 
Waste Management (JSMCWM) deals with waste, 
which is heterogeneous and varies depending on the 
social structure. In my field of research in particular, 
landfill sites are greatly affected by the natural 
environment as well as the social structure, and field 
knowledge and the experience of veteran researchers are 
important for problem solving. In order to transfer 
technology to waste landfill management engineers and 
workers in developing countries, and to ensure the 
sustainability of landfill management, I feel that it is 
important that all people — the trainers (Japan side), 
and the trainees who are involved in waste management 
in other countries — should practice waste management 
together so that the trainees learn through experience 
and increase their motivation for action.   

To improve motivation, it is necessary not only to let 
trainees have a taste of success — the experience of “I 
can do it” — through joint practice, but also to build 
relationships of trust between trainers and trainees. It is 
also important to understand others’ ways of thinking 
and customs through casual conversation during breaks. 

In the academic world, communication across fields of 
study is rare, tending to be centered on communication 
among people who belong to the same field. However, 
salon-like conversations with a variety of people across 
disciplines are important, as they often provide clues to 
solving problems. I personally feel that the salon-like 
get-togethers between young researchers from Japan 
and Korea, which are held at the time of the annual 
conference of JSMCWM as part of international 
exchange between young researchers, are a good place 
for communication that leads to the building of trust 
between researchers from both countries. Currently, the 
lack of young researchers and human resource 
development are issues; salon-like, relaxed 
communication is necessary for solving them. In 
addition, I think that a place for salon-like 
communication between younger and veteran 
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researchers is also necessary for the continuation of the 
academic organization. There is no age limit for get-
togethers for young researchers, but it is difficult for 
older researchers to participate. In the midst of the 
COVID-19 crisis, we are missing human contact, and if 
there were a salon where people of all ages could feel 
free to participate, I would love to attend and enjoy 
casual conversation. 

Lastly, with a feeling of self-admonition as a university 
teacher who was unable to prevent students who were 
eager to study from dropping out, I would like to convey 
to you the importance of face-to-face communication. 
Before the COVID-19 epidemic, face-to-face 
communication was an everyday occurrence; we were 
able to unconsciously grasp the conditions of people we 
met from their facial expressions and tones of voice. As 
the saying goes, “a picture is worth a thousand words”, 
and I have realized once again through this crisis that 
words used in web communication do not express a 
person’s state. Through all of this, I realized that face-
to-face communication is very important for 
recognizing signs of distress and stress in people. I hope 
that in addition to web communication, activities with 
face-to-face communication can be resumed in order to 
maintain the motivation of JSMCWM members to 
engage in the society’s activities. 

（Ayako TANAKA, Vice-President of JSMCWM, 
Fukuoka University） 

Introduction 

In June 2021, the National Diet of Japan unanimously 
enacted and promulgated the Act on Promotion of 
Resource Circulation for Plastics, or what is called the 
New Plastics Law. This creates a comprehensive system 
to manage the entire life cycle of plastics, an extremely 
useful petroleum product, and to promote resource 
circulation. It is an important system that will be the 
forerunner of the Circular Economy (CE) in Japan.  

Preparations are now being made at a rapid pace for the 
system to go into effect in April 2022. In this article, I, 
the author of this paper, would like to introduce the 
process leading up to the establishment of this system 
and discuss its significance in the waste and resource 
circulation strategy of Japan.  

I have been involved in the process of 
institutionalization for a long time in the department in 
charge. However, with the exception of the facts 

presented, the views in this paper are not those of the 
Ministry of the Environment (MOE), but rather my 
personal opinion alone. 

1. Formulation of the Resource Circulation 
Strategy for Plastics 

(1) Maturity and Limitations of Various Recycling 
Laws 
Japan has been promoting what are called the 3Rs 
(Reduce, Reuse, Recycle) in the product fields of 
containers and packaging, food, home appliances, 
construction materials, automobiles, and small home 
appliances, by legislating recycling systems according 
to the characteristics of each field. 

As a result, for example, more than 90% of PET bottles, 
a typical type of container and packaging, have been 
collected and recycled. In each product field, a high 
level of recycling has been achieved and a system that 
covers steps from collection to reuse has been 
established and has matured. 

On the other hand, the limitations of the system are 
becoming apparent. Some problems have been pointed 
out, such as a delay in efforts for products that are not 
covered by the system and a lack of consideration at the 
product design stage. Thus, it is difficult to make further 
improvements under the current system. 

(2) Positioning of Strategies in the Fundamental Plan 
for a Establishing a Sound Material-Cycle Society 

Accordingly, there has been increasing recognition of 
the need for a cross-sectional approach that covers the 
entire product as material, rather than the vertically 
segmented approach by product under the current 
system. 

Therefore, in the fundamental plan based on the Basic 
Act for Establishing a Sound Material-Cycle Society 
(the Fundamental Plan for a Establishing a Sound 
Material-Cycle Society), which was under 
consideration for revision in 2017, it was decided to 
position cross-sectional efforts in each material unit as 
a major direction and to take up plastics as a top priority. 

After deliberation by the Central Environment 
Council’s Subcommittee on Waste Management and 
Recycling (chaired by Prof. Shin-ichi Sakai, who is also 
the chair of the JSMCWM’s International Relations 
Committee), the revised Fundamental Plan was 
approved by the Cabinet in June 2018. It included a 
national initiative to formulate a strategy to 
comprehensively promote the recycling of plastic 
resources (the Resource Circulation Strategy for 
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Plastics) and promote measures based on this strategy. 

(3) G7 Ocean Plastics Charter 

Right around the same time, the G7 Summit held in 
Canada in June 2018 adopted the Ocean Plastics Charter. 
The Charter, which included specific target values and 
target years for the circulation of plastics, was greatly 
welcomed by stakeholders seeking to strengthen 
measures against marine plastics. 

However, Japan and the U.S. did not sign the agreement, 
so the G7 was out of step. The Japanese government and 
the MOE were criticized for their reluctance to take 
action against marine plastics. 

Japan’s decision not to sign the Charter was a diplomatic 
decision by the government. However, the MOE took 
and understood Japan’s decision at that time as a result 
of a natural step, since the Cabinet had just approved a 
policy to formulate the Resource Circulation Strategy 
for Plastics, and the details of that strategy were still 
unspecified. This decision may be regarded as OK, 
because, if Japan endorsed the Charter at that time, the 
numerical targets written in the Charter would become 
a de facto upper limit, which would be a hindrance to 
Japan’s Resource Circulation Strategy for Plastics. 

Subsequently, domestic voices of criticism were more 
severe than expected. There were repeated scenes in 
which the Minister of the Environment was criticized 
and had to explain things at press conferences and in the 
Diet. For that reason, the MOE also had to say 
externally that it would aim to develop the Resource 
Circulation Strategy for Plastics so that it would 
“exceed” the Charter. As a result, the numerical targets 
of the Charter are not the upper limit, but the minimum 
requirements (lower limit) that must be met. I believe 
that they have contributed to the enhancement of the 
strategy. 

(3) G7 Ocean Plastics Charter 

Right around the same time, the G7 Summit held in 
Canada in June 2018 adopted the Ocean Plastics Charter. 
The Charter, which included specific target values and 
target years for the recycling of plastics, was greatly 
welcomed by stakeholders seeking to strengthen 
measures against marine plastics. 

However, Japan and the U.S. did not sign the agreement, 
so the G7 was out of step. The Japanese government and 
the MOE were criticized for their reluctance to take 
action against marine plastics. 

Japan’s decision not to sign the Charter was a diplomatic 

decision by the government. However, the MOE took 
and understood Japan’s decision at that time as a result 
of a natural step, since the Cabinet had just approved a 
policy to formulate the Resource Circulation Strategy 
for Plastics, and the details of that strategy were still 
unspecified. This decision may be regarded as OK, 
because, if Japan endorsed the Charter at that time, the 
numerical targets written in the Charter would become 
a de facto upper limit, which would be a hindrance to 
Japan’s Resource Circulation Strategy for Plastics. 

Subsequently, domestic voices of criticism were more 
severe than expected. There were repeated scenes in 
which the Minister of the Environment was criticized 
and had to explain things at press conferences and in the 
Diet. For that reason, the MOE also had to say 
externally that it would aim to develop the Resource 
Circulation Strategy for Plastics so that it would 
“exceed” the Charter. As a result, the numerical targets 
of the Charter are not the upper limit, but the minimum 
requirements (lower limit) that must be met. I believe 
that they have contributed to the enhancement of the 
strategy. 

(4) Resource Circulation Strategy for Plastics 

In August 2018, the MOE established the Subcommittee 
on the Resource Circulation Strategy for Plastics under 
the Central Environment Council (chaired by Professor 
Shin-ichi Sakai) based on the Fundamental Plan decided 
upon by the Cabinet, and began working on concrete 
plans. 

Regarding the timing of the strategy formulation, aware 
of the fact that Japan was hosting the G20 summit 
meeting for the first time, scheduled to be held in Osaka 
at the end of June, and that the ministerial meeting in 
Karuizawa was scheduled for early June, the 
government’s strategy was to be finalized before the 
ministerial meeting. 

The Resource Circulation Strategy for Plastics was 
discussed as a comprehensive strategy that includes the 
3Rs from the manufacturing to the disposal of plastics, 
the 3Rs in that process, and material substitution. A 
wide range of parties were involved, so after five rounds 
of deliberation by the subcommittee occurring while 
coordinating with the many parties, the Central 
Environment Council reported the Resource Circulation 
Strategy for Plastics to the Minister of the Environment 
in March 2019. 

This report was endorsed and officially announced by 
the relevant ministries at the end of May, ahead of the 
G20 ministerial meeting, as the “Resource Circulation 
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Strategy for Plastics”. It was an unprecedented 
breakthrough that the report of the Central Environment 
Council, which was consulted by the Minister of the 
Environment, became the government’s strategy in a 
field in which each ministry has a common and deep 
interest. 

(5) Contents of the Resource Circulation Strategy for 
Plastics 

The Resource Circulation Strategy for Plastics is 
characterized by its positioning of a major strategy for 
the entire plastic resource cycle and its refusal to go into 
the details of conflicting interests, thereby concisely 
setting a clear direction without being ambivalent or 
vague.  

Also important are the ambitious numbers called 
milestones. By being called “milestones” instead of 
“hard” targets to be achieved, they are positioned as 
“soft” directions to be aimed at, and as levels to be 
achieved through the cooperation of all parties involved, 
rather than one person having responsibility. As a result, 
we were able to set an ambitious figure in this strategy. 

Outline of Milestones 

＜Reduce＞ 
Milestone 1: Cumulative suppression of 25% of single-
use plastics by 2030 

＜Reuse/Recycle＞ 
Milestone 2: Reusable/recyclable design by 2025 
Milestone 3: Reuse/recycle 60% of containers and 
packaging by 2030 
Milestone 4: Effective use of 100% of used plastics by 
reuse and recycling by 2035  

＜Recycling and Biomass Plastics＞ 
Milestone 5: Double the use of recycled content by 2030  
Milestone 6: Introduce about two million tons of 
biomass plastics by 2030 

Compared to the Ocean Plastics Charter, for example, 
the Resource Circulation Strategy for Plastics includes 
milestones for the reduction of emissions of one-way 
plastics and the introduction of biomass plastics, which 
are not specified in the Charter. In addition, the strategy 
sets more ambitious figures and earlier target years and 
compiles more content than the Charter. 

There were some criticisms of the milestone figures set, 
such as a lack of clarity on the responsible entities, low 
figures regarding emissions control, and an unknown 
base year. As mentioned above, this is the result of the 
priority given to articulating a major direction with 

ambitious figures, while avoiding retraction of the 
content by specifying these figures in the strategy. 

Since the strategy was formulated, the businesses 
involved have been accelerating their efforts to achieve 
these milestones. I believe that the direction in which 
the strategy was set was the right one. 

2. G20 and Institutionalization of the Resource 
Circulation Strategy for Plastics 

(1) G20 Osaka Blue Ocean Vision 

At the time of the Trump Administration, the U.S. was 
planning to withdraw from the Paris Agreement, so it 
was thought that it would be difficult to reach an in-
depth agreement on global warming countermeasures at 
the 2019 G20 summit that was to be held in Japan. On 
the other hand, thinking that a certain level of agreement 
could be reached on tackling the issue of marine plastics, 
the MOE aimed to reach an agreement on marine plastic 
measures as the centerpiece of the environmental 
agreement at the 2019 G20 summit. 

As a result, at the ministerial meeting held in early June 
2019, the ministers reaffirmed the importance of the 
marine plastic issue and agreed to establish the G20 
Implementation Framework for Actions on Marine 
Plastic Litter to consolidate monitoring data and share 
good practices. At the summit meeting in late June, the 
leaders were able to agree on the Osaka Blue Ocean 
Vision (OBOV) as a common vision, which aims to 
reduce the inflow of plastic litter into the ocean to zero 
by 2050. 

As the chair country, Japan, under the new cabinet 
Minister of the Environment Koizumi, used this 
implementation framework and held an international 
conference in October 2019 to share information among 
relevant countries under the OBOV, putting on track the 
framework to promote this initiative. 

Japan has also actively encouraged countries outside of 
the G20 to agree to the OBOV, and as a result, 87 
countries and regions share this vision as of June 2021. 

(2) Advance Implementation of Plastic Shopping 
Bag Charge System 

In the Resource Circulation Strategy for Plastics 
formulated in May 2019, a “charge for plastic shopping 
bags” was set forth as a symbolic effort to reduce the 
use of unnecessary plastic. Further, the 
institutionalization of this effort was positioned as a 
leading initiative. The intention is, first, to realize 
initiatives that can feasibly be implemented and create 
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change in the real world of society, leveraging those 
changes and thereby accelerating overall study. 

In response, the MOE, together with the Ministry of 
Economy, Trade and Industry (METI), launched a joint 
deliberation forum, the Subcommittee on the Study for 
Introducing Fee-incurring Plastic Checkout Bags, in 
September 2019. Since there are a wide range of issues 
in the Resource Circulation Strategy for Plastics, the 
first step was to focus on the theme of introducing a 
charge for plastic shopping bags. Following a short 
period of intensive discussion, in December of the same 
year the subcommittee compiled a document entitled 
“How to Make Plastic Shopping Bags Chargeable”. 
This clarified the policy of making all plastic shopping 
bags chargeable and the implementation of the system 
in July 2020. 

(3) Full-scale Study of Implementation of the 
Resource Circulation Policy for Plastics 

In parallel with the above-mentioned study on the 
institutionalization of charges for plastic bag, the 
government’s draft budget for fiscal 2020, approved by 
the Cabinet in December 2019, significantly expanded 
the budget to support the Resource Circulation Strategy 
for Plastics, starting with the budget to support the 
development of alternative plastic materials and their 
implementation in society. Due to the clarification of the 
government’s stance of strongly promoting this strategy, 
private businesses began to take concrete steps in 
succession to anticipate the milestones of the strategy. 

In this atmosphere, the MOE and METI launched 
another joint deliberation forum (the Subcommittee on 
Plastic Resource Circulation) in May 2020 in 
preparation for a full-scale institutional study on 
measures to comprehensively promote the strategy.  

This joint forum deliberated five times, including 
hearings with concerned parties, and compiled an 
interim report titled “Basic Direction of Future Plastic 
Resource Recycling Measures” in September 2020. 
After further deliberations, the forum compiled the 
“Desirable Further Policies for Plastic Resource 
Circulation” in January 2021. 

(4) New Plastics Law 

Based on the results of the joint forum’s study, the Draft 
of the Act on Promotion of Resource Circulation for 
Plastics was approved by the Cabinet in March 2021 and 
submitted to the Diet. Page 7 shows an overview of the 

Act. 

In the Diet, opposition parties, including the 
Constitutional Democratic Party of Japan (DPJ), made 
counterproposals, especially regarding the degree of 
emissions reduction and the insufficient responsibility 
of businesses, including what is called Extended 
Producer Responsibility (EPR). After deliberations in 
the Environment Committee of the House of 
Representatives and the House of Councillors, the bill 
was finally passed unanimously and promulgated in 
June 2021.  

Since this bill, which was approved by the Cabinet after 
careful preparation and prior coordination with the 
parties concerned, is consistent with the global 
movement toward a Circular Economy (CE), the 
opposition parties likely decided that it would not be a 
good idea to oppose it up to the last minute. 

The New Plastics Law is currently being prepared for 
implementation next April (2022). The new law will 
cover the entire life cycle of all plastic products, from 
the design and manufacturing stages to the sale and 
provision stages, as well as the discharge, collection, 
and recycling stages, in an effort to promote resource 
circulation. 

The main content of the specific legislation is as follows. 

〇Design and manufacturing stage 
Formulation of guidelines concerned with 
environmentally-friendly design and certification of 
compliant products. 

〇Sales and provision stage 
Establishment of judgment criteria for providers of 
one-way plastics and provision of guidance and 
supervision for reduction thereof. 

〇Discharge, collection, and recycling stages 
-Municipalities:  
Streamlining of collection methods and collection of 
all plastic products in addition to containers and 
packaging.  

-Manufacturers and retailers:  
Institutionalization of voluntary collection and 
recycling. Promotion through elimination of the need 
for business licenses under the Waste Management 
and Public Cleansing Act. 

- Dischargers:  
Establishment of criteria for emissions control and 
recycling, provision of guidance and supervision for 
large volume dischargers, and promotion of recycling 
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through elimination of the need for business licenses 
under the Waste Management and Public Cleansing 
Act. 

These have led to the creation of a new legal system 
aimed at realizing a non-disposable society and CE, 
which are the foundations of carbon neutrality 

3. Efforts to Reinforce the Resource Circulation 
Strategy for Plastics 

(1) Roadmap for Bioplastics Introduction 

In addition to the 3Rs for waste, the shift to renewable 
materials has been placed as an important measure in 
the Resource Circulation Strategy for Plastics. In 
particular, biomass plastics and biodegradable plastics 
are expected to address the problems associated with 
plastics — such as CO2 emissions during combustion 
and the fact that they do not degrade easily and 
eventually turn into microplastics when discharged into 
the environment.   

However, the use of these bioplastics should not simply 
be promoted. Rather, it is important that they are 
introduced into appropriate applications according to 
their properties. 

For this reason, in parallel with the comprehensive study 
by the joint forum, the MOE launched the “Roadmap 
Study Group for the Introduction of Bioplastics” in May 
2020, which was composed of experts, including 
members of academic societies, and compiled the 
roadmap in January 2021. 

The roadmap sets out the basic policy for the 
introduction of bioplastics, categorizes bioplastics 
suitable for introduction in each product area, and 
indicates the government’s efforts to support the 
introduction of bioplastics in order to promote the 
efforts of concerned entities. 

(2) Circular Economy and Resource Circulation for 
Plastics Finance Study Group 

While it is important to institutionalize the Resource 
Circulation Strategy for Plastics and to create a roadmap 
for its implementation, it is also important that the 
relevant private companies take actual steps to realize 
the milestones outlined in the strategy without waiting 
for these improvements. 

If the efforts of private companies in line with the 
strategy are properly evaluated by domestic and foreign 
investors and financial institutions, and if it becomes 
easier for them to receive investments and loans, it is 

expected that their efforts will be greatly promoted. 

For this reason, the MOE, in cooperation with METI 
and with the participation of the Financial Services 
Agency (FSA) as an observer, launched the Circular 
Economy and Resource Circulation for Plastics Finance 
Study Group in May 2020. The goal of this study group 
was to encourage corporate efforts to promote CE and 
plastic resource circulation from a financial perspective. 

Through five rounds of discussions, the study group 
compiled a report entitled “Guidance for Disclosure and 
Engagement for Promoting Sustainable Finance toward 
a Circular Economy” in January 2021. This report is the 
world’s first governmental guidance specifically on CE. 
It is intended to promote innovation in this field by 
encouraging dialogue between private companies and 
investors and by providing appropriate financing. 

For this reason, while presenting specific points for 
disclosure and dialogue in this field, the report also aims 
to globally expand the use of plastic resource circulation 
and promote initiatives by presenting specific points for 
disclosure and dialogue on plastic resource circulation 
as well, which has many points in common with CE and 
is of great interest to investors. 

Through five rounds of discussions, the study group 
compiled a report entitled “Guidance for Disclosure and 
Engagement for Promoting Sustainable Finance toward 
a Circular Economy” in January 2021. This report is the 
world’s first governmental guidance specifically on CE. 
It is intended to promote innovation in this field by 
encouraging dialogue between private companies and 
investors and by providing appropriate financing. 

For this reason, while presenting specific points for 
disclosure and dialogue in this field, the report also aims 
to globally expand the use of plastic resource circulation 
and promote initiatives by presenting specific points for 
disclosure and dialogue on plastic resource circulation 
as well, which has many points in common with CE and 
is of great interest to investors. 

3. Conclusion 

This article gave an introduction to the background of 
the Resource Circulation Strategy for Plastics and the 
enactment of the New Plastics Law as an 
institutionalization of that strategy. It also gave an 
overall picture of these and related measures. 

The recycling of plastics is a key to the realization of a 
non-disposable society and CE. Further, it is an essential 
initiative for the realization of carbon neutrality by 2050. 
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In order to achieve this goal, it is necessary to mobilize 
all policies and measures to bring about social change. 
It is also necessary to promote domestic and 
international measures in an integrated manner. 

With this in mind, the MOE has been promoting the 
various measures described in this article in a 
comprehensive manner to encourage changes in society 
and people’s behavior. While doing so, the MOE has 
also been cooperating with the international community 
to achieve better recycling of plastic resources. The 
New Plastics Law is the institutional culmination of 
these efforts. 

The MOE is preparing for the new law to take effect 
next April, so that the system can function to its fullest. 
In addition, the MOE is aiming to enhance projects that 

will further support this law in the budget for the next 
fiscal year (FY 2022). 

In addition, the MOE intends to actively disseminate the 
content and results of these efforts internationally, 
including to the G20, in order to support the efforts of 
Japanese companies that are active internationally and 
to contribute to global CE. 

As one of those involved in this initiative, I hope that 
the social landscape surrounding plastics will change 
drastically and that a society in which non-disposal is 
taken for granted will be realized as soon as possible. 

 (Yoshihiro YAMAMOTO, Ministry of the 
Environment)
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1. Introduction 

Osaka City is located near the center of Japan and has 
excellent geographical conditions, as it is facing the 
Seto Inland Sea and has several waterways and canals. 
Osaka City has developed as a central city of politics, 
economy, and culture through the support of its water 
transportation, and has a history of being called the 
“Aqua metropolis”. 

As of August 2021, Osaka City has a population of 2.76 
million and an area of 225 km2. It is one of the major 
cities in Japan, and is the host city of the World 
Exposition called the “EXPO 2025, Osaka, Kansai, 
Japan”, with the theme of “Designing Future Society for 
Our Lives” and having as one of its objectives — to 
realize a society that achieves the SDGs. 

Osaka City in order to promote the conservation and 
creation of a rich water environment surrounding the 
city, has been promoting various measures to create a 
satisfactory and favorable water environment for its 
citizens based on the Osaka City Water Environment 
Plan, revised in March 2011. On the other hand, in 
recent years, concern about an adverse impact on 
ecosystems, living environments, fisheries, and tourism 
due to the global environmental pollution caused by 
marine plastic litter has increased. Moreover, the Osaka 
Blue Ocean Vision (OBOV) was shared in the G20 
Summit Declaration at the G20 Osaka Summit in June 
2019 — the issue of marine plastic litter has come under 
close scrutiny. In these circumstances, Osaka City has 
been working on the issue of plastic waste. Against this 
backdrop, Osaka City and Osaka Prefecture jointly 
announced the “Osaka Declaration toward Zero Plastic 
Waste” in January 2019 and are placing efforts on 
promoting the Resource Circulation for Plastics and 
reducing the discharge of plastic waste into the ocean. 

2. Goal of Osaka City on Plastic Waste Reduction 

In May 2019, Osaka City set the following goals on 
plastic waste reduction for the target year of 2025, when 
the Expo 2025, Osaka, Kansai, Japan will be held, and 
is working to achieve them. 

1. 25% reduction of single use plastic (e.g. plastic 
containers) compared to fiscal 2005 
2. 60% recycling of plastic containers 
3. 100% recycling of plastic bottles 
4. 100% effective use of other plastic waste not 

listed above by continuous reducing and recycling, 
including thermal recycling.  
 

3. Promotion Project of the Osaka Blue Ocean Vision 

Osaka City has formulated an action plan to contribute 
to the realization of the OBOV. Also, it is implementing 
a project, called “Promotion Project of the Osaka Blue 
Ocean Vision” and based on this action plan, to promote 
the Resource Circulation for Plastics and to disseminate 
Osaka’s efforts on waste plastic reduction to people in 
Japan and overseas. 

This project is a core project of the Municipal SDGs 
Model Project (an integrated effort to link the three 
aspects of economy, society, and environment), which 
was selected by the Cabinet Office together with Osaka 
Prefecture in fiscal 2020 as a leading effort toward 
achieving the SDGs, and is being carried out in 
collaboration with various stakeholders. 

The Promotion Project of the OBOV consists of three 
major pillars: 1) Based on the plan to contribute to the 
realization of the OBOV, the project builds partnerships 
with stakeholders and works in cooperation with a wide 
range of organizations; 2) promotes the Resource 
Circulation for Plastics; and 3) disseminates Osaka’s 
efforts on waste plastic reduction to people in Japan and 
overseas. 

(1) Promotion of Measures Based on the Action Plan 
of the OBOV 

The Action Plan of the OBOV was jointly formulated 
by Osaka Prefecture and Osaka City in March 2021 with 
the aim of contributing to the realization of the OBOV’s 
goal to “reduce additional pollution by marine plastic 
litter to zero by 2050” and to the achievement of SDGs 
— as a specific plan of the water sector under the Osaka 
City Environmental Basic Plan formulated by Osaka 
City in December 2019..  

The five pillars of the Action Plan of the OBOV are: 1) 

Efforts on Resource Circulation for Plastics in 

Osaka City 
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curbing use of plastic products and reducing their 
discharge into the environment; 2) promoting a system 
of regional revitalization for the Resource Circulation 
for Plastics; 3) curbing the generation of marine plastic 
litter through international cooperation; 4) creating a 
favorable water environment; and 5) cooperating with 
all stakeholders. Osaka City will actively implement 
measures to achieve these goals. 

(2) Promotion of a System of Regional Revitalization 
for Resource Circulation for Plastics 

In the administrative collection of waste of Osaka City, 
PET bottles, empty metal cans, empty glass bottles, and 
metal household items are collected in one bag and are 
categorized as “recyclable waste” (refer to the image to 
the below). Then, the recyclable waste is respectively 
sorted into each category, such as into PET bottles, steel, 
aluminum, and glass bottles, at the sorting facility. After 
classification, the PET bottles are recycled into egg 
cartons and clothing fibers. On the other hand, in the 
system of regional revitalization for the Resource 
Circulation for Plastics (Everybody Connect PET Bottle 
Recycling Project), the discharged PET bottles are 
treated as valuable resources instead of waste. The 
participating companies or business partners — who 
have signed sales contracts with local communities of 
328 elementary school districts in Osaka City — collect 
only the PET bottles and hand them over to the recyclers 
to be recycled into PET bottles or other materials. It is a 
system where the proceeds from the sale of these PET 
bottles, subtracting the collection expenses of the 
business partners, becomes the “profit from sales of 
PET bottles” given back to the community. 

Incorporating these kinds of community business 
factors into waste recycling can contribute to the 
autonomy of local management of plastic waste and 
contribute to the creation of vibrant communities. In 
addition to the effects of raising citizen’s awareness of 

waste reduction and recycling, this can also contribute 
to the reduction of greenhouse gas emissions through 
the promotion of the recycling of resources from PET 
bottles to PET bottles.  

As of September 1, 2021, the system of regional 
revitalization for the Resource Circulation for Plastics 
has been implemented in 50 locations. Osaka City is 
working with ward offices to expand the number of 
locations with the aim of implementing the system in all 
areas of Osaka City by 2025, when the Expo 2025, 
Osaka, Kansai, Japan will be held. 

(3) Promotion of information dissemination and 
international cooperation 

In cooperation with the United Nations Environment 
Programme International Environmental Technology 
Centre(UNEP-IETC) — the only UN agency in Osaka 
— Osaka City contributes to the deepening of people's 
awareness and understanding of global environmental 
issues by disseminating information both domestically 
and internationally, and promotes efforts to reduce 
plastic waste. 

Reference: Video showing efforts to reduce plastic 
waste (created by Osaka City and Osaka Prefecture) 
https://www.youtube.com/watch?v=5kUoM6c4y
90 

4. Future Efforts Based on the Enforcement of the 
Act on Promotion of Resource Circulations for 
Plastics 

In June 2021, the Act on Promotion of Resource 
Circulations for Plastics was promulgated. 

This act has incorporated the route of bulk collection of 
plastic resources utilizing the existing recycling route 
under the Containers and Packaging Recycling Law in 
order to promote the separate collection of plastic waste 
and reduction of plastic products, including plastic 
packaging and containers discharged from households.  
The bulk collection of plastic resources will improve the 
problems on waste sorting methods which have been 
elusive for citizens and increase the total amount of 
collection of plastic resources — leading to the 
expansion of recycling. This has been confirmed 
through the demonstration projects conducted in seven 
cities, including Osaka City, in 2017. 

Based on trends in political ordinances that define 
specific details, and while assessing various issues 
related to the bulk collection of plastic resources, Osaka 
City will make efforts toward the reduction of plastic 
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resources and the effective and efficient cyclical use of 
plastic resources, which leads to the prevention of 
global warming. 

(Jyunji KOMATSU, Osaka City Environment Bureau) 

An international symposium to celebrate the 25th 
anniversary of the Korea-Japan joint conference was 
held online on 27-28 May 2021 with 150 participants. 

The first session was hosted by the Korea Society of 
Waste Management under the title of “COVID-19 Waste 
Management” with Professor Suk-wan Kim of Daegu 
Haany University, and Tomoki Ishigaki, Senior 
Researcher of the National Institute for Environmental 
Studies, as co-chairs. The first presentation, on “Current 
Disposal Practices and Problems of Single-use Face 
Masks during COVID-19 Pandemic in South Korea” 
was given by Professor Yong-Chul Jang of Chungnam 
National University. He introduced the material flow of 
disposable masks in South Korea, including illegal 
dumping and the development of environmentally-
friendly masks. Another presentation, on “Waste 
Management of 23 Cities in Tokyo during the COVID-
19 Pandemic”, was given by Chiyoko Matsuura and 
Takanori Takeuchi of the Clean Authority of Tokyo. 
Personal protective equipment such as face guards at 
accommodation facilities for COVID-19 patients in 
Tokyo was introduced as a waste disposal measure 
during the COVID-19 pandemic. Professor Wei-Hsin 
Chen of Tunghai University presented on “Waste 
Upgrade by Torrefaction for Biofuel and Sustainable 
Materials Production”. The usage of biochar, 
disadvantages of biomass waste, and introduction of 
torrefaction were discussed. Professor Pinjing He of 
Tongji University gave a video presentation, entitled 
“Decipher the Secret of Leachate DOM: A 20-years 
Learning”. The general characteristics of leachate, a 
framework for the comprehensive analysis of dissolved 
organic matter in leachate, and the problems of leachate 
treatment in China were mentioned. The topic 
“Resource Recovery from Biomass Waste by 
Hydrothermal Conversion Process” was presented by 
Professor Shicheng Zhang of Fudan University, China. 
He introduced research and development at Fudan 
University on the hydrothermal conversion of biomass 
waste, hydrochar and its application, and biomass 
production from hydrothermally converted wastewater. 
Finally, Shunichi Honda of International Environmental 
Technology Centre, United Nations Environmental 

Technology Centre, gave a speech on “Lessons to Be 
Learned Towards a Future Waste Management”. The 
concept of waste management has changed dramatically 
due to the COVID-19 pandemic, which has changed our 
way of living and has reminded us of the need to act 
ethically.  

 

The second session was hosted by the Japan Society of 
Material Cycles and Waste Management under the title 
of “Circular Economy and Waste Management”. It was 
chaired by Professor Masaki Takaoka of Kyoto 
University and Professor Yong-Chul Jang of Chungnam 
National University. A presentation on the “Sound 
Material Cycle Society and Circular Economy in Japan” 
was given by Chika Aoki-Suzuki, Senior Researcher of 
Institute for Global Environmental Strategy. She 
emphasized that both the sound material cycle society 
and the circular economy are essential for moving 
toward a decarbonized society and that Japanese 
national policy was now at a turning point. Next, 
Professor Hyun-Woo Kim of Jeonbuk National 
University presented on the “Optimization of Cold 
Plasma (CP) Pre-treatment for Better Anaerobic 
Digestion of Thickened Sludge”. He suggested that the 
use of cold plasma would increase energy production 
from anaerobic digestion by 22%, claiming to be cost-
competitive. Following that, a presentation on the 
“Circular Economy in Plastic Waste Management in 
Thailand” was given by Dr. Wijarn Simachaya, the 
Chairman of the Thailand Environment Institute. In 
Thailand, a BCG model (Bio-economy, Circular 
economy, and Green economy) has been advocated, and 
the people of Thailand are engaged in C1 (Closing the 
loop), C2 (Creating new economic growth), and C3 
(Combating climate change: transition to sustainable 
society). The next topic was the “Application of 
Circular Economy towards Waste Management and 
Resource Recovery in Australia”, presented by Dr. Sunil 
Herat, Associate Professor of Griffith University. While 
the Australian government has developed a national 
waste policy to ban the export of waste plastics and a 

International Symposium for the Celebration 
of the 25th Anniversary of the Korea-Japan 
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roadmap to halve food waste by 2030, provincial 
governments have responded to national goals. 
Nobuhiro Tanigaki of the Japan Environmental 
Sanitation Facility Industry Association then gave a 
presentation on the “Current Situation of Waste-to-
Energy in Japan”. He reported new efforts in Japan at 
incineration facilities, such as steam supply to 
neighboring industrial parks, the use of CO2 in flue gas 
for other industries (CCU), and shelter and power 
supply in the event of a disaster. Finally, Professor 
Yong-Chil Seo of Yonsei University presented on the 
“Role of Waste to Energy (WtE) and Recent Activities 
in Waste Management for Circular Economy”. He 
mentioned the establishment of the WtE Forum in 
Korea, which was responsible for providing data on 
WtE, and emphasized the importance of WtE in the 
circular economy. 

(Kosuke Kawai, National Institute for Environmental 
Studies) 

ORIGINAL ARTICLE, pp. 1277-1288 
“Effect of banana, pineapple and coir fly ash filled 
with hybrid fiber epoxy based composites for 
mechanical and morphological study”, K. R. Sumesh*, 
V. Kavimani, G. Rajeshkumar, S. Indran, G. 
Saikrishnan   
 
ORIGENAL ARTICLE, pp. 1289-1302 
“Influence of hydrological runoff and catchment 
characteristics on accumulation floatable litter load in 
gross pollutant trap (GPT)”, Nur Khaliesah Abdul 
Malik, Latifah Abd Manaf*, Nor Rohaizah Jamil, 
Mohd Hafiz Rosli, Zulfa Hanan Ash’aari, Mohamad 
Al-Ekhwan Othman  
 
ORIGINAL ARTICLE, pp. 1303-1319 
“Life cycle assessment and energy intensity of CFRP 
recycling using supercritical N-butanol”, Weihao Liu, 
Haihong Huang*, Yun Liu, Lei Li, Huanbo Cheng, 
Zhifeng Liu   
 
 
ORIGINAL ARTICLE, pp. 1320-1330 
“Evaluation of the potential of refuse-derived fuel 
recovery in the open dump by resistivity survey prior 
to mining”, Bongkoch Chungam, Soydoa 
Vinitnantharat*, Sirintornthep Towprayoon, Desell 

Suanburi, Sasidhorn Buddhawong, Komsilp Wangyao  
 
ORIGINAL ARTICLE, pp. 1331-1347 
“Development and performance verification of quality 
improvement equipment for recycled fine aggregate 
and soil”, Wonyoung Choi, Chansoo Jeon* 
ORIGINAL ARTICLE, pp. 1348-1364 
“Food waste in municipal mixed waste produced at 
household level: empirical evidence from the Czech 
Republic”, Marcela Kormaňáková*, Marcela 
Remešová, Terézia Vančová  
 
ORIGINAL ARTICLE, pp. 1365-1373 
“Chemical composition determines the bioenergy 
potential of food waste from pre- and post-
production”, Beatriz Salustiano Pereira, Raíssa Nobre 
Castrisana, Caroline de Freitas, Jonas Contiero, Michel 
Brienzo* 
 
ORIGINAL ARTICLE, pp. 1374-1382 
“Formation of Friedel’s salt in simulated municipal 
solid waste incineration bottom ash”, H. Matsumoto, 
M. Takaoka* 
 
ORIGINAL ARTICLE, pp. 1383-1393 
“Ammonium removal from landfill fresh leachate 
using zeolite as adsorbent”, Shole Mosanefi, Nadali 
Alavi*, Akbar Eslami, Mohsen Saadani, Abdolla 
Ghavami 
 
ORIGINAL ARTICLE, pp. 1394-1403 
“Fish and shrimp waste management at household and 
market in Bushehr, Iran”, Masoumeh Ravanipour, 
Razieh Bagherzadeh, Amir Hossein Mahvi* 
 
ORIGINAL ARTICLE, pp. 1404-1411 
“Biomethane potential from herbivorous animal’s 
manures: Cuban case study”, Annerys Carabeo-Pérez, 
Leyanet Odales-Bernal, Edelbis López-Dávila, Janet 
Jiménez* 
 
ORIGINAL ARTICLE, pp. 1412-1422 
“The environmental impact assessment of gold 
extraction processes for discarded computer RAM: a 
comparative study of two leaching chemicals”, 
Waristha Ponghiran, Ampira Charoensaeng, Sutha 
Khaodhiar* 
 
ORIGNAL ARTICLE, pp. 1423-1430 
“Production of carbon-based precursor from non-
recyclable waste poly(ethylene) terephthalate: effect of 
multilayer structure on carbonized product”, Jennifer 
W. F. Chia*, Osamu Sawai, Teppei Nunoura 

Journal of Material Cycles and  
Waste Management, Vol. 23, Issue 4  

(July 2021) 
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ORIGINAL ARTICLE, pp. 1431-1444 
“Impact of the Jatoba shell residue amount on 
polyurethane foams based on castor polyol”, Isabella 
L. M. Costa, Larissa S. Martins, Lana S. Maia, 
Daniella R. Mulinari* 
 
ORIGINAL ARTICLE, pp. 1445-1455 
“Valorization of EVA waste from footwear industry as 
natural aggregates substitutes in mortar: the effect of 
granulometry”, Manuela C. Baptista*, M. da Luz 
Garcia, Sílvia C. Pinho, M. Ascensão Lopes, Manuel F. 
Almeida, Carlos Coelho, Carlos Fonseca   
 
ORIGINAL ARTICLE, pp. 1456-1465 
“Copper, zinc, and nickel recovery from printed circuit 
boards using an ammonia–ammonium sulphate 
system”, Sílvia C. Pinho*, Cristiana Ribeiro, 
Conceição A. Ferraz, Manuel F. Almeida  
 
ORIGINAL ARTICLE, pp. 1466-1478 
“Thermal conversion behaviors, kinetics, and 
thermodynamics of wastewater sludge via 
thermogravimetric analysis, and emission 
characteristics from a large-scale incinerator”, Jianbiao 
Chen, Wenhao Xu, Lin Zhu, Fang Xu, Lin Mu*, 
Yinfeng Wang, Yuezhao Zhu  
 
ORIGINAL ARTICLE, pp. 1479-1489 
“Recalcitrant organic residue compositions and the 
resource recovery from a food waste treatment 
facility”, Abdulmoseen Segun Giwa*, Heng Xu, Chang 
Fengmin*, Baozhen Wang, Xiaogang Guo, Kaijun 
Wang*  
 
ORIGINAL ARTICLE, pp. 1490-1502 
“GIS-based multi-criteria evaluation for olive mill 
wastewater disposal site selection”, Wissal Issaoui, 
Abdelwaheb Aydi*, Marwa Mahmoudi, Muge Unal 
Cilek, Tarek Abichou  
 
ORIGINAL ARTICLE, pp. 1503-1517 
“Statistical modeling and response surface 
optimization on natural weathering of wood–plastic 
composites with calcium carbonate filler”, Chainarong 
Srivabut, Thanate Ratanawilai*, Salim Hiziroglu  
 
ORIGINAL ARTICLE, pp. 1518-1530 
“Applying electromagnetic surveys as pre-screening 
tools prior to open dump mining”, Pornchanok 
Boonsakul, Sasidhorn Buddhawong*, Sirintornthep 
Towprayoon, Soydoa Vinitnantharat, Desell Suanburai, 
Komsilp Wangyao 

 
ORIGINAL ARTICLE, pp. 1531-1543 
“Chemically treated plastic aggregates for eco-friendly 
cement mortars”, Gurbir Kaur*, Sara Pavia  
 
ORIGINAL ARTICLE, pp. 1544-1562 
“An ICT driven intervention for transforming waste to 
wealth: methodic development and assessment of 
IVRI-Waste Management Guide App”, Amandeep 
Singh*, Rupasi Tiwari, Triveni Dutt    
 
ORIGINAL ARTICLE, pp. 1563-1575 
“Estimating the generation of recycled metals from 
obsolete motorcycles in Vietnam for ELV 
management”, Daiki Kurogi*, Shoki Kosai, Genya 
Murakami, Lai Thai Phong, Nguyen Duc Quang, Tran 
Duc Huy, Nguyen Luong, Eiji Yamasue  
 
ORIGINAL ARTICLE, pp. 1576-1587 
“Phosphate removal from landfill leachate using ferric 
iron bioremediation under anaerobic condition”, M. B. 
Farhangi*, Z. Ghasemzadeh, N. Ghorbanzadeh, M. 
Khalilirad, A. Unc   
 
ORIGINAL ARTICLE, pp. 1588-1598 
“Investigation of integrated municipal solid waste 
management strategies for Oman: an assessment of 
waste diversion, electricity generation and greenhouse-
gas emissions”, Wajeeha A. Qazi*, Mohammed F. M. 
Abushammala, Motasem Y. D. Alazaiza 
 
ORIGINAL ARTICLE, pp. 1599-1608 
“Methane production from anaerobic digestion of date 
palm leaflet waste in Morocco”, Omar Kerrou*, Nabila 
Lahboubi, Mohammed Bakraoui, Fadoua Karouach, 
Yasser El Gnaoui, Andrea Schüch, Walter Stinner, 
Hassan El Bari 
 
ORIGNAL ARTICLE, pp. 1609-1616 
“Dry scrubbing of municipal solid waste incineration 
flue gas using porous sodium carbonate produced via 
vacuum thermal treatment of sodium bicarbonate”, In-
Hee Hwang*, Takayuki Matsuo, Toshihiko Matsuto, 
Yasumasa Tojo, Ryoji Sameshima  
 
ORIGINAL ARTICLE, pp. 1617-1625 
“A lab fermenter level study on anaerobic hydrogen 
fermentation using potato peel waste: effect of pH, 
temperature, and substrate pre-treatment”, Khushboo 
Swapnil Bhurat*, Tushar Banerjee, Jitendra Kumar 
Pandey, Swapnil Sureshchandra Bhurat 
 
ORIGINAL ARTICLE, pp. 1626-1635 
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“Catalytic pyrolysis of Eupatorium adenophorum by 
sodium salt”, Kangqing Zeng, Heng Yan, Hongying 
Xia*, Libo Zhang, Qi Zhang 
 
ORIGNAL ARTICLE, pp. 1636-1645 
“Release behavior of arsenic, chromium, and copper 
during heat treatments of CCA-treated wood”, 
Takahiro Kato*, Takeshi Hatakeyama, Katsuyasu 
Sugawara  
 
ORIGINAL ARTICLE, pp. 1646-1656 
“Kinetics assessment and modeling of biogas 
production by anaerobic digestion of food wastes and 
acclimated sewage sludge”, Laís Roberta Galdino de 
Oliveira, Derovil Antonio dos Santos Filho, Tiago José 
Marques Fraga*, José Fernando Thomé Jucá, Maurício 
Alves da Motta Sobrinho 
 
ORIGINAL ARTICLE, pp. 1657-1664 
“Recovery of Pd as PdO from Pd/SiO2 catalyst by 
leaching using hydrochloric acid”, Ye Eun Kim, Mi 
Yeon Byun, Kwan-Young Lee, Man Sig Lee* 
 
REGIONAL CASE STUDY, pp. 1665-1677 
“Evaluation of Korean recycled aggregates as 
backfilling underground power system considering 
particle breakage effect”, Dongku Kim, Kibeom 
Kwon, Gyeonghun Kim, Hangseok Choi* 
 
REGOINAL CASE STUDY, pp. 1678-1687 
“COVID-19 effects on municipality waste collection 
services for households: statistical modelling of 
perspectives from Guyana and Nigeria”, Stephan 
Moonsammy*, Temitope D. Timothy Oyedotun*, 
Donna-Marie Renn-Moonsammy, Temitayo Deborah 
Oyedotun, Nasrudeen Ally, Oluwasinaayomi Faith 
Kasim, Ayomide Famewo 
 
REGIONAL CASE STUDY, pp. 1688-1697 
“Drivers and constraints of waste-to-energy 
incineration for sustainable municipal solid waste 
management in developing countries”, Trang DT 
Nguyen*, Kosuke Kawai, Toyohiko Nakakubo 

REVIEW, pp. 1699-1725 
“Solidification and stabilization of hazardous wastes 
using geopolymers as sustainable binders”, Richa 
Singh*, Sarwani Budarayavalasa   

 
REVIEW, pp. 1726-1736 
“Zero waste management of spent mushroom 
compost”, N. A. Umor, S. Ismail, S. Abdullah, M. H. 
R. Huzaifah, N. M. Huzir, N. A. N. Mahmood, A. Y. 
Zahrim* 
 
REVIEW, pp. 1737-1750 
“Valorization of waste tire by pyrolysis and 
hydrothermal liquefaction: a mini-review”, Yulin Hu, 
Mai Attia*, Emir Tsabet, Ahmad Mohaddespour, 
Muhammad Tajammal Munir, Sherif Farag   
 
ORIGINAL ARTICLE, pp. 1751-1764 
“Comparison of energy recovery system from 
municipal solid waste in terms of energy balance and 
life cycle CO2 emission”, Geun-Yong Ham, Toshihiko 
Matsuto* 
 
ORIGINAL ARTICLE, pp. 1765-1776 
“Closed-loop supply chain under different channel 
leaderships: considering different deposit–refund 
systems practically applied in China”, Juntao Wang*, 
Wenhua Li, Mishima Nozomu, Tsuyoshi Adachi 
 
ORIGINAL ARTICLE, pp. 1777-1790 
“Identifying key factors influencing sustainable 
element in healthcare waste management using the 
interval-valued fuzzy DEMATEL method”, Hao Li, 
Helmut Dietl, Jinlin Li* 
 
ORIGINAL ARTICLE, pp. 1791-1800 
“Estimation of methane emission potential using the 
Clean Development Mechanism (CDM) tool for 
municipal solid waste landfill in Mandalay, Myanmar”, 
Seungmin Ryu, Seung Hyun Won, Sungsam Moon, 
Kihoon Song, Daewon Pak* 
 
ORIGINAL ARTICLE, pp. 1801-1809 
“Arsenic, cadmium, lead and thallium in coal ash from 
individual household furnaces”, Krzysztof Kleszcz*, 
Iwona Karoń, Paweł Zagrodzki, Paweł Paśko 
 
ORIGINAL ARTICLE, pp. 1810-1830 
“Life cycle assessment of upflow anaerobic sludge 
blanket sludge management and activated sludge 
systems aiming energy use in the municipality of 
Itajubá, Minas Gerais, Brazil”, Susan Johana Benites 
Cañote, Regina Mambeli Barros*, Electo Eduardo 
Silva Lora, Ivan Felipe Silva dos Santos, Ana Paula 
Moni Silva, Jean Agustin Velásquez Piñas, Alexandra 
Lucitania Benites Cañote, Hellen Luisa de Castro e 
Silva 

Journal of Material Cycles and  
Waste Management, Vol. 23, Issue 5  

(September 2021) 
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ORIGNAL ARTICLE, pp. 1831-1837 
“Only carapace or the entire cephalothorax: which is 
best to obtain chitosan from shrimp fishery waste?” 
Lilian Wegner, Angela Kinoshita*, Fabio Friol Guedes 
de Paiva, Pedro Negraes de Almeida Soares, William 
Santana, Edilson M. Pinto  
 
ORIGINAL ARTICLE, pp. 1838-1854 
“Hydrophilicity enhancement of low-temperature 
lignocellulosic biochar modified by physical–chemical 
techniques”, Luiza Usevičiūtė*, Edita Baltrėnaitė-
Gedienė, Pranas Baltrėnas 
 
ORIGINAL ARTICLE, pp. 1855-1872 
“An improved optimization model for predicting Pb 
recovery efficiency from residual of liberator cells: a 
hybrid of support vector regression and modified 
tunicate swarm algorithm”, Fatemeh Abdolinejhad, 
Gholam Reza Khayati*, Ramin Raiszadeh, Nahid 
Sadat Yaghoobi, Seyed Mohammad Javad Khorasani 
 
ORIGNAL ARTICLE, pp. 1873-1892 
“Stakeholder coordination analysis in hazardous waste 
management: a case study in China”, Xiaoqian Song*, 
Mustafa Ali, Xi Zhang, Huaping Sun, Fangfang Wei  
 
ORIGINAL ARTICLE, pp. 1893-1904 
“Influence of reprocessing cycles on mechanical and 
antibacterial performances of hygienic in situ 
compatibilized PBS/PLA blends doped with HPQM”, 
Panupong Srimalanon, Ignacio Martín-Fabiani, 
Benjaphorn Prapagdee, Teerasak Markpin, Ekachai 
Wimolmala, Narongrit Sombatsompop* 
 
ORIGINAL ARTICLE, pp. 1905-1917 
“Optimization of fuel briquette production from 
cassava peels, plantain peels and corn cobs”, Inna 
Samomssa*, Yvette Jiokap Nono, Geta Cârâc, 
Gheorghe Gurău, Mihaela Rodica Dinică, Richard 
Kamga 
 
ORIGINAL ARTICLE, pp. 1918-1929 
“The complexity of barriers to biogas digester 
dissemination in Indonesia: challenges for agriculture 
waste management”, Ibnu Budiman*   
 
ORIGINAL ARTICLE, pp. 1930-1937 
“Steady state of semi-continuous anaerobic digestion 
of cattle manure under the stress of adding iron and 
titanium oxide nanoparticles”, Mohamed Farghali, 
Moustafa M. Ahmed, Saber Kotb, Masahiro Iwasaki, 
Ikko Ihara, Kazutaka Umetsu* 

 
ORIGINAL ARTICLE, pp. 1938-1946 
“The effect of substrate ratio and total solids on biogas 
production from anaerobic co-digestion of municipal 
solid waste and sewage sludge”, Mansour Ahmadi-
Pirlou, Tarahom Mesri Gundoshmian* 
 
ORIGNAL ARTICLE, pp. 1947-1954 
“Study on removal of silver and polyethylene 
terephthalate from exposed radiography films using 
enzyme protease”, C. Arun, P. Maha Lakshmi, A. 
Sethupathy, S. Karthikeyan, P. Sivashanmugam*, J. 
Rajesh Banu   
 
ORIGINAL ARTICLE, pp. 1955-1963 
“Preparation of hydrogen-rich gas from waste 
polyurethane foam by steam gasification and catalytic 
reforming in a two-stage fixed bed reactor”, Xiaoya 
Guo*, Na Li, Ting Zhang 
 
ORIGINAL ARTICLE, pp. 1964-1973 
“Fabrication of green composite fibers from ground tea 
leaves and poly(lactic acid) as eco-friendly textiles 
with antibacterial property”, Kankavee Sukthavorn, 
Benjarut Ketruam, Nollapan Nootsuwan, Suchada 
Jongrungruangchok, Chatchai Veranitisagul, Apirat 
Laobuthee* 
 
ORIGNAL ARTICLE, pp. 1974-1983 
“Biochemical methane potential of food and garden 
waste co-digestion with variation in solid content and 
inoculum:substrate ratio”, Priscila Liane Biesdorf 
Borth*, Jessica Klarosk Helenas Perin, Arthur Ribeiro 
Torrecilhas, Nicole Caldas Pan, Emília Kiyomi 
Kuroda, Fernando Fernandes 
 
ORIGINAL ARTICLE, pp. 1984-1994 
“Study on pyrolysis characteristics and kinetics of 
mixed plastic waste”, Fengfu Yin, Qianxiao Zhuang, 
Tianhao Chang, Chao Zhang, Huadong Sun, Qikun 
Sun, Chuansheng Wang, Lin Li* 
 
ORIGINAL ARTICLE, pp. 1995-2004 
“Evaluation of sulfate resistance of cement mortars 
with the replacement of fine stone powder”, Sam 
Rajadurai Rajagopalan, Su-Tae Kang* 
 
ORIGINAL ARTICLE, pp. 2005-2015 
“Bacterial leaching of copper, zinc, nickel and 
aluminum from discarded printed circuit boards using 
acidophilic bacteria”, Volkan Arslan* 
 
ORIGINAL ARTICLE, pp. 2016-2027 
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“Evaluation of biomass pretreatment to optimize 
process factors for different organic acids via Box–
Behnken RSM method”, Çağdaş Gönen*, Ece Ümmü 
Deveci, Nagehan Akter Önal   
 
ORIGINAL ARTICLE, pp. 2028-2036 
“Leaching of metals from printed circuit boards using 
ionic liquids”, Yahaira Barrueto*, Pía Hernández, 
Yecid Jiménez*, Jaime Morales 
 
REGIONAL CASE STUDY, pp. 2037-2050 
“Construction and demolition waste management 
process modeling: a framework for the Brazilian 
context”, Fábio José Esguícero, Rafael Mattos Deus*, 
Rosane Battistelle, Benedito Luiz Martins, Barbara 
Stolte Bezerra 
 
REGIONAL CASE STUDY, pp. 2051-2064 
“Solid waste management planning for sub-district 
scale: a case study in Buleleng sub-district, Buleleng 
district, Bali province, Indonesia”, I Made Wahyu 
Widyarsana*, Made Ari Indra Rahayu*  
 
REGIONAL CASE STUDY, pp. 2065-2075 
“Residential solid waste generation and classification 
study of ten headquarter cities of Azad Jammu & 
Kashmir, Pakistan”, Ali Abdullah*, Muhammad 
Shafique Abbasi, Azam Ali, Muhammad Wajahat 
Saeed, Massab Sayed, Asma Gul Qazi 
 
CORRECTION, pp. 2076-2076 
“Correction to: Preparation and properties of fly 
ash‑based geopolymer concrete with alkaline waste 
water obtained from foundry sand regeneration 
process”, S. M. Fuad Kabir Moni*, O. Ikeora, C. 
Pritzel, B. Görtz, R. Trettin 
 

Current Members of JSMCWM 
as of September 30, 2021 

Regular Members 
Fellows 
Seniors 
Honorary Members 
Students 
Public Institutions 
Supporting Companies 
Supporting Individuals 
Regular Association Citizens 
Individual Citizens 
Korea Society of Waste Management 

1,888 
41 
83 
11 

169 
87 

117 
1 
3 

18 
20 

Total 2,438 
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