
Malaysia 
The state of Penang 

Malaysia 

Collaboration Program with the Private 
Sector for Disseminating Japanese 

Technology for Mercury Contained Waste 
Processing in Malaysia Final Report  

October 2017 

Japan International Cooperation Agency (JICA) 

  Nomura Kohsan Co., Ltd. 

OS 

JR 

17-089





Contents 
Map ............................................................................................................................................................... i 
Abbreviation ................................................................................................................................................ ii 
Chapter 1 Summary of the report ........................................................................................................... 1 

1.1 Summary ............................................................................................................................ 1 

1.1.1 Background of the project (including development goals of the recipient country) .. 1 

1.1.2 Technology to be promoted and applied by the project .............................................. 1 

1.1.3 Goals and objectives of the project .............................................................................. 1 

1.1.4 Contents of the project ................................................................................................ 1 

1.1.5 Expected results and output of the project ................................................................. 1 

1.1.6 Future prospects on business development at the current stage (decision to launch, 
under consideration, unenforceable) ........................................................................................ 2 

1.1.7 Justification of business profitability ......................................................................... 2 

1.1.8 Remaining challenges for business development and foreseeable measures ............ 2 

1.1.9 Possibility of cooperation with Japan’s ODA program ............................................... 2 

1.2 Program outline ................................................................................................................. 3 

Chapter 2 Background of the project ...................................................................................................... 3 
2.1 Local development issues ...................................................................................................... 3 

2.2 Technology to be promoted and applied to address local issues of development ................. 4 

2.2.1 Details on technology to be promoted ............................................................................. 4 

2.2.2 Applicability to addressing local issues of development ................................................. 5 

Chapter 3  Outline of the project ............................................................................................................. 5 
3.1 Goals and objectives of the project ........................................................................................ 5 

3.1.1 Objectives and basic direction of project implementation .............................................. 5 

3.1.2 Goals of the project (contribution to addressing local issues of development in the 
recipient cities, region and country) ........................................................................................ 5 

3.1.3 Goals of the project (concerning business development) ................................................ 6 

3.2 Contents of the project ........................................................................................................... 6 

3.2.1 Project schedule ............................................................................................................... 6 

3.2.2 Schedule ........................................................................................................................... 7 

Chapter 4  Field work (Omitted) .............................................................................................................. 7 
Chapter 5  Project summary (results of implementation and review) .................................................. 7 

5.1 Project outcomes (contribution to recipient cities, region and country) ............................... 7 

5.2 Project outcomes (business development), remaining challenges and direction to solve 
issues ............................................................................................................................................ 8 

5.2.1 Project outcomes on business .......................................................................................... 8 

5.2.2 Challenges and direction of solution ............................................................................... 9 

i



Chapter 6  Further business development after the project ................................................................ 10 
6.1 Goals and objectives of the business ................................................................................... 10 

6.1.1 Expected outcomes of business development (contribution to recipient cities, region 
and country on social/economic development) ....................................................................... 10 

6.1.2 Expected outcome of business (business development) ................................................ 11 

6.2 Business plan ....................................................................................................................... 11 

6.2.1 Outline of the business .................................................................................................. 11 

6.2.2 Target of the business ................................................................................................... 12 

6.2.3 Business formation ........................................................................................................ 12 

6.2.4 Business implementation schedule ............................................................................... 13 

6.2.5 Investment and finance ................................................................................................. 13 

6.2.6 Competitors ................................................................................................................... 13 

6.2.7 Challenges of the business and direction to solve challenges ...................................... 14 

6.2.8 Foreseeable risks and countermeasures ....................................................................... 14 

6.3 Possibility of cooperation with Japan’s ODA program ....................................................... 15 

6.3.1 Justification of cooperation with ODA .......................................................................... 15 

6.3.2 Expected cooperation scheme ........................................................................................ 15 

6.3.3 Specific issues of cooperation ........................................................................................ 15 

ii



Map 

http://d-maps.com/carte.php?num_car=5393&lang=en 

i



Abbreviation 
Abbreviation Description 

DOE Department of Environment 

GEC Global Environment Center Foundation 

GEF Global Environment Facility 

JACTIM The Japanese Chamber of Trade & Industry, Malaysia 

JETRO Japan External Trade Organization 

JICA Japan International Cooperation Agency 

MIA Minamata Initial Assessment 

MOE Ministry of the Environment 

NRE Ministry of Natural Resources and Environment 

UNDP United Nations Development Programme 

UNEP United Nations Environment Programme 

ii



Chapter 1  Summary of the report 
1.1 Summary 
1.1.1 Background of the project (including development goals of the recipient country) 

The state of Penang in Malaysia has proactively promoted material recycling and 
environmental conservation through various activities, in which citizens have actively taken 
part. Some local enterprises have also launched e-waste recycling businesses. During a 
meeting with private sector companies at the Penang Green Carnival in 2014, Mr. Phee Boon 
Poh, the State Minister of the Environment, expressed his idea to support not only the 
private sector, including Shan Poornam Metals who are working with mercury contained in 
FL lamps and batteries, but to also mediate communication with the central government, 
since the issue is a priority for the state of Penang. 

1.1.2 Technology to be promoted and applied by the project 
Initially, the project aimed to introduce a series of mercury processing technologies to locally 
recycle collected glass and metal materials after the removal of mercury from used FL lamps, 
used batteries, sphygmomanometers and thermometers, which would be discharged as 
industrial waste or general waste from households. 

1.1.3 Goals and objectives of the project 
1.1.3.1 To obtain consent from local stakeholders regarding the capacity and specifications 

of an intermediary processing plant to be installed in Penang 
1.1.3.2 To improve the capacity of the state government in order to smoothly implement the 

intermediary processing of used FL lamps and used batteries 
1.1.3.3 To introduce outcomes of the project to the international community through 

UNEP/GEF projects in order to formulate regional networks for chemical substances 
and to introduce a referable case through the network 

1.1.4 Contents of the project 
1.1.4.1 Study tour to Japan, objectives and tour outline 

A study tour to Japan was planned as a training program for local bureaucrats on 1) system 
development concerning inspection and approval, and 2) environmental monitoring and data 
processing methods, which also include intermediary plant operators as recipients. 

1.1.4.2 Field work, objectives and work outline 
Field work by Nomura Kohsan staff was planned to 1) conduct a field survey on mercury 
waste, 2) promote the Minamata Convention on Mercury, 3) raise awareness on the 
intermediary processing plant, and 4) facilitate coordination between the project and 
multilateral cooperation schemes of the Global Environment Facility (GEF). 

1.1.5 Expected results and output of the project 
1.1.5.1 Study tour to Japan 

Local bureaucrats from the state of Penang and federal government of Malaysia can enhance 
their understanding of hazardous waste that contains mercury and accelerate the local 
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legislation process. Local stakeholders can deepen their knowledge and understanding on the 
intermediary processing plant. Accordingly, local capacity on environment impact 
assessments, inspections and maintenance will increase. 

1.1.5.2 Field work 
Field surveys on the construction of the intermediary plant can be conducted smoothly and a 
joint venture between Nomura Kohsan and Shan Poornam Metals can be successfully 
formulated. Subsequent projects funded by GEF can be developed and the acquired 
knowledge and experience can be replicated for the benefit of neighboring countries in the 
ASEAN region. 

1.1.6 Future prospects on business development at the current stage (decision to launch, 
under consideration, unenforceable)  

<Status: Under review> Since the financial feasibility study shows a promising conclusion, 
the development of the business is seriously being reviewed. Meanwhile, due to the delay of 
GEF funding to develop a subsequent project no earlier than 2018, the proposed project will 
only cover the area of Penang to start. 

1.1.7 Justification of business profitability 
Based on financial data which was confirmed / verified through field work, it was determined 
that the baseline scenario’s internal rate of return reaches as high as 38.21%, with a payback 
period of approximately 3.5 years. A pessimistic scenario for the IRR is 17.48% with a 
payback period of 5.2 years. These figures justify the profitability of investment. Please note 
that these figures were acquired through repeated field surveys since very little market data 
on mercury waste was readily available. This made it difficult to simulate a substantial 
business with a high level of material recycling equivalent to the case of Japan. 

1.1.8 Remaining challenges for business development and foreseeable measures 
As of October 2017, the project identifies five remaining challenges: 1) appropriation of land, 
2) decision to introduce electric furnaces, 3) sales force of Shan Poornam to collect used FL 
lamps, 4) disposal of used batteries including lithium-ion batteries and 5) legislation of a 
disposal fee for FL lamps in the general waste from local households. These factors are 
blocking the formation of a project for Nomura Kohsan to start business in Penang and/or 
Malaysia due to uncertainties in concrete sales activities.  

1.1.9 Possibility of cooperation with Japan’s ODA program 
While the government of Malaysia is already a signatory to the Minamata Convention on 
Mercury, it may take some time for the country to ratify the convention. Taking this interval 
as an opportunity, Japan’s ODA program may consider fielding a long-term expert to the 
government of Malaysia to facilitate the ratification process. This can enhance the 
effectiveness of the ODA program in working together with the private sector companies of 
Japan. 
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1.2 Program outline 

Expected benefits for companies

 MOU with a local company to meet 
Penang state government’s demand 
to properly process mercury waste.

 Penang state will properly dispose of 
of mercury wastes with the proposed 
technology

 Possible replication of the same 
solution and market enhancement in 
Malaysia and in the ASEAN region.

 Capacity and system development to 
cope with compulsory requisites of 
the Minamata Convention

 Improvement of environmental 
conservation through the promotion 
of the 3Rs

 To promote environmental 
conservation, need to acquire 
environmentally-friendly 
treatment technologies to 
dispose of used florescent 
lamps and batteries.

Local needs

Promotion of mercury waste treatment technology in Malaysia
Nomura Kohsan Co., Ltd

Expected benefits for recipients

Project context

 Field survey of current mercury 
waste disposal in Malaysia

 Enhancement of understanding 
on Minamata Convention

 Promotion of pre-treatment 
solutions in local market

 Coordination with GEF 
assistance scheme by UNEP

 Training of local administration
 Training of local technicians to 

measure mercury 
contamination

Technology

Pre-treatment of used 
florescent 

lamps/batteries
As-is

To-be

Key points
・Cooperation with 
Osaka city and the 
Global Environment 
Centre, Osaka
・Effectuation of 
Minamata 
Convention

 
Figure1.2 Program outline 

 
Chapter 2  Background of the project 

2.1 Local development issues 
In June 2016 the state of Penang put a household garbage separation act into effect and 

organized awareness-raising campaigns for the citizens to enhance the understanding of local 
residents. Yet, it is said that the garbage separation practice has been faulty. 

The residents of Penang are extremely keen to prevent health hazards and protect the 
environment. The government takes the initiative to organize public/private cooperation 
opportunities, while the citizens have committed themselves to volunteering. The government 
launched a pilot project to start up an e-waste collection system in the past, and overall, the state 
of Penang’s commitment to waste management leads other states in Malaysia. Also, the 
introduction of the expanded responsibility of manufacturers has been on the table for discussion, 
and consequently, the state has led the other states in Malaysia with regard to the appropriate 
disposal of hazardous materials. Despite this, it has been noted that critical challenges remain, 
such as imbalances between economic development and environment measures or a lack of 
appropriate technologies to treat hazardous wastes and a qualified workforce to actually handle 
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hazardous waste management. The state of Penang has proactively promoted material recycling 
and other measures for environmental protection. It has been observed that a good number of 
citizens and local community representatives have participated in promotional activities and 
local enterprises have launched material recycling businesses, including the recycling of e-waste. 
The Penang Environment Working Group (PEWOG), which was established as an advisory 
institute to the state government, also proactively promotes material recycling. PEWOG has 
published a guidebook with a list of material recycling companies in Penang, which helps local 
communities enhancing group collection services. PEWOG also promotes e-waste collection 
programs in cooperation with e-waste recycling companies. They have launched a joint collection 
scheme for FL lamps and batteries with local supermarkets, while final disposal of hazardous 
content has become a challenge for their activities. 

2.2 Technology to be promoted and applied to address local issues of development 
2.2.1 Details on technology to be promoted 

The technology profile has been downscaled from its initial plan to replicate a full-sized 
intermediary treatment plant similar to Japan’s, to a very simple combination of a small 
mobile lamp crusher and a rotary trammel machine which conducts dry washing of crushed 
cullet. 

Picture 2.2.1 Mobile crusher 
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2.2.2 Applicability to addressing local issues of development 
Hazardous waste, which includes mercury, may be mixed in e-waste recycling that is being 
promoted by the state of Penang. Consequently, it becomes a barrier to promoting recycling 
businesses due to environmental requirements. If the project can introduce optimum disposal 
technologies for mercury waste, this would facilitate material recycling through separate 
collection and the appropriate disposal of the mercury waste. Other than this technology, 
medical waste which contains mercury, such as sphygmomanometers and thermometers with 
mercury, can also be appropriately treated through the introduction of suitable technology. 
Further, the project may help addressing Penang’s complex challenges, including separate 
collection of garbage, reduction of garbage volume, promotion of recycling businesses and 
prevention of health problems caused by hazardous waste. 
 

Chapter 3  Outline of the project 
3.1 Goals and objectives of the project 
3.1.1 Objectives and basic direction of project implementation 

The objectives of the project are to verify that the introduction of mercury waste processing 
technology to the state of Penang is commercially feasible and to formulate consensus with 
stakeholders on the results of the feasibility study, as well as to introduce the case to 
neighboring countries. In order for the objectives to be achieved, the project deploys basic 
directions to 1) enhance close communication with local counterparts, 2) retrieve the most 
updated market data and business costs, and 3) establish close cooperation with relevant 
institutions, including select international organizations. 

3.1.2 Goals of the project (contribution to addressing local issues of development in the 
recipient cities, region and country) 

 
 The project will seek consensus amongst local stakeholders with respect to the policy of 

the Penang state government on the specifications and capacity of the intermediate 
processing plant. In practice, the project will refer to the results of the financial 
feasibility study as described in detail in chapter 6 to reach consensus. 

 The project will aim at basic capacity development of local bureaucrats on the smooth 
implementation of the disposal of used FL lamps and used batteries. In practice, the 
project will organize a study tour to Japan to be followed-up by field work for the benefit 
of the cities of Penang Island and Seberang Perai to help local staff enhance their 
capacity and be a value-adder, rather than a barrier, for the disposal business. 

 The project will introduce its outcomes through relevant international organizations to 
enhance governmental networks on chemical substances within the region. In practice, 
the project will introduce the case through the United Nations Environment 
Programme’s (UNEP) global mercury partnership where Nomura Kohsan has been a 
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member. Through preparation for the COP1 of the Minamata Convention on Mercury, 
the case will also be shared with concerned stakeholders, including UNEP. 

3.1.3 Goals of the project (concerning business development) 
The goals of the project for business development include: 1) a financial feasibility study on 
the construction of the intermediary processing plant, 2) agreement with Shan Poornam 
Metals, the local partner company involved in the disposal of mercury waste, and 3) 
information sharing with the partner company’s shareholders, as well as the federal 
government of Malaysia. 

3.2 Contents of the project 
3.2.1 Project schedule 

The project was implemented in three stages: 1) basic research on business feasibility study 
(field work #1 to #4), study tour to Japan, preparation for follow-up (field work #5 and #6, 
together with the study tour), and 3) revision of the business model to secure business 
viability (field work #7 to #10). 

Table3.2.1 project schedule 
Tasks

Schedule
d tasks
of JICA
project

#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11

(Penang) (Penang) (Penang) (Penang) (Penang) (Japan) (Penang) (Penang) (Penang) (Penang) (Penang)

1
Local
market
viability

・To confirm market
viability by numerical data

2

Knowledge
enhanceme
nt on
industria
l waste
managemen
t

・To let local partner and
Penang government understand
industrial waste management

3

Consensus
with the
local
partner
on
alliance

・Commitment on alliance

4
Scope of
service

・To fix business line-ups

5
Supply
chain

・To secure prospects with
reasonable target of sales

6
Financial
feasibili
ty

・To develop a financial
model

7
Joint
venture
company

To fix the schedule of joint
venture company registration

# Content Object

・Hearing from
local partner and
government
・Ditto but from
local prospects

Collecting
financial data and

conducting
calculation

・Negotiation with
local partner and
Penang government

Field works 

・Hearing from
local partner and
government
・Ditto but from
local prospects

・Study tour and
communication
through field works

・Hearing from
local partner and
government of
Penang

・Hearing from
local partner and
government of
Penang
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3.2.2 Schedule 
The schedule of project funded activities are shown on the following table 
 

Table3.2.2 Schedule 
# Date Activities 
1 2015.9.11～9.14 Pre kickoff meeting 
2 2015.10.12～10.17 Kickoff meeting 
3 2016.1.24～1.28 Basic research on business feasibility study 

4 2016.2.22～2.25 Discussion about nationwide business development 
5 2016.4.25～4.30 Preparation of Japan study tour to Japan 
6 2016.10.26～11.2 Follow-up of study tour to Japan 
7 2017.1.9～1.13 Revision of the business model to secure business viability  

8 2017.2.20～2.24 Study on local plant manufacturers 
9 2017.4.10～4.15 Negotiating joint venture  
10 2017.7.19～22 Negotiating joint venture (On going) 

 
Japan Study Tour 2016.7.10～7.16 Capacity building 

 
Chapter 4  Field work (Omitted) 

Field work details are omitted due to redundancy. A total of 11 field visits were conducted by 
Nomura Kohsan, which facilitated smooth and productive communication with local 
counterparts. 
 

Chapter 5  Project summary (results of implementation and review) 
5.1 Project outcomes (contribution to recipient cities, region and country) 

Through the various activities outlined above, the project successfully indicated a direction for 
development, including the establishment of a business model for the business of disposing 
mercury waste and the simulation of a profitable business model based on sales volume and unit 
price to secure sustainability. The state government of Penang and local stakeholders confirmed 
their consensus to support the mercury disposal business, which was one of the goals of the 
project. Further, the project rendered a total of five days of study opportunities (lecture and 
workshop) in Japan for 14 selected bureaucrats, which were presented through the tour and 
subsequent field work to fulfill the planned objectives. However, the formulation of the project 
with UNEP for GEF has been affected by the delay of the ratification of the Minamata 
Convention by the Malaysian government (not yet ratified as of October 2017) and more time 
may be needed to start the process with their endorsement. 

Note: As stated in 1.1.3, the project has repeatedly discussed the issue with UNEP’s officer in 
charge of GEF project formulation. Their intention is to formulate a project on awareness raising 
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with regard to the appropriate disposal of mercury waste, in combination with a regional 
program to introduce the project outcomes so that visibility within the ASEAN region can be 
enhanced. However, because of the abovementioned delay in ratifying the convention by the 
government together with the timing for the GEF to close its budgetary phase (GEF6) for the 
next phase (GEF7), project formulation may be delayed until July 2018 at the earliest. 

5.2 Project outcomes (business development), remaining challenges and direction to solve 
issues 
5.2.1 Project outcomes on business 

In April 2017, the cities of Penang Island and Seberang Perai started to collect used FL lamps 
as a demonstration, which can be recognized as a tangible result of the project for capacity 
building of local governments. They autonomously organized meetings to follow up on the 
activities of the study tour to Japan. As detailed on chapter 6, a financial model was 
consolidated on possible investment for the intermediary processing of mercury waste, 
including pre-treatment of used FL lamps, and shared with a local partner company, 
particularly with regard to the level of income required to make the business sustainable. 
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Table5.2.1 Project outcomes on business 

5.2.2 Challenges and direction of solution 
At the conclusion, the project recognizes the following challenges and direction of solutions as 
follows; 
1) Land premises

The project was notified by the local partner company (Shan Poornam Metals) that their
own premises cannot accommodate the intermediary processing plant and they want to
make use of a vacant space next to their factory, which is currently owned by the state

Task

Schedule
d tasks
of JICA
project

#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11

(Penang) (Penang) (Penang) (Penang) (Penang) (Japan) (Penang) (Penang) (Penang) (Penang) (Penang)

1
Local
market
viability

B

・ Keep reminding
local partners
abuot volume
estimation of local
market. - Oct 2017

2

Knowledge
enhanceme
nt on
industria
l waste
managemen
t

A

3

Consensus
with the
local
partner
on
alliance

B
・Confirmation in
writing not yet
done. - Oct 2017.

4
Scope of
service

C

・Waiting for
official answer
from the state
government,Nov
2017-

5
Supply
chain

C

・Need to disucss
about additioal
investment with
local partners, Nov
2017-

6
Financial
feasibili
ty

C

・Need to confirm
numerical figures
on volume and
price. Nov 2017-

7
Joint
venture
company

A

8

Settlemen
t of
schedule
for joint
venture

C

・Negotiation to be
continued to sort
out the remaining
challenges and
proceed to joint
venture
establishment. Nov
2017-

・Time elapsed to change
business model from
recycle to disposal,
basic consensus was
confirmed on alliance.

・Local partner showed
interest on catalyst and
litium-ion batteries.

Local partner showed
interest but no
commitment on price and
volume.

A financial model was
established based on
market research.

Schedule was not fixed
yet due to 4, 5 and 6 of
above.

Partner company demanded
additional land space.

State government
supports.

#

Field works 

Remaining
challenges and
direction

Obtained reliable infor
on competitors and
market of mercury
disposal management.

・Knowledge sufficiently
acquired by local
counterpart through
study tour/field works.

Achievement and
evaluation
A: complete

B: almost complete
C: remaining challenge
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government. While the state government is supportive, space requirements for the joint 
venture business must be specified to reach consensus on the deadline to convert the use 
of the vacant space with official permission from the government. 

2) Scope of service
The partner company (Shan Poornam Metals) showed interest in undertaking the
saturated catalyst of oil and gas industries to capture mercury content, together with
lithium-ion batteries, which are collected with other e-waste. Since the project was not
originally planned to cover either one of these items, Nomura Kohsan may offer the
introduction of an electric furnace on a commercial basis for catalysts and may trade
batteries through a joint venture if the price is attractive enough. The electric furnace
may process sludge with mercury (mostly phosphor), which will be generated by the
intermediary processing plant, and Nomura Kohsan may extend assistance to suggest the
most optimum mode of introduction for the electric furnace through technical R&D
process in Japan.

3) Supply chain
The project has helped Nomura Kohsan negotiate with the local partner, although it is
still early for them to verify a detailed list of prospects, volume of FL lamps and the price
of disposal. While they acknowledged that they can meet the requirements of the
financial feasibility study, Nomura Kohsan prefers to confirm the commitment in writing
before stepping forward with the formulation of a joint venture.

4) Establishment of joint venture company and schedule
Nomura Kohsan thinks that the abovementioned items 1) to 3) are a critical prerequisite
for the formulation of a joint venture company and expects to solve these issues first, so
that the establishment of the joint venture company can be secured, together with the
schedule of fixed investment, as well as the start of service in Penang.

Chapter 6  Further business development after the project 
6.1 Goals and objectives of the business 
6.1.1 Expected outcomes of business development (contribution to recipient cities, region 
and country on social/economic development) 
It will be a meaningful development for the state of Penang and for the entire country of 

Malaysia to start processing mercury waste locally with appropriate technology in order to 
comply with the requirements of the Minamata Convention, which came into effect on 16 
August 2017. Until now, Malaysia has disposed of crushed FL lamps after encapsulation into 
local landfills without removing mercury, which is a very rudimentary method. 

The removal of mercury will increase the value of valuable wastes, such as used catalysts 
or e-waste, and it is expected that the yield ratio of recycled materials to total volume of crude 
waste will improve. 
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6.1.2 Expected outcome of business (business development) 
At this time, the business model is focused on the intermediary treatment of used FL lamps 

on site in small quantities, either at the current market price or lower, which means that it 
will not be very profitable. Yet it is expected that the initial investment of the business model 
of approximately JPY 10 million will be paid-off in three to five years after investment and 
will secure an IRR exceeding 30% after 10 years of operation, and therefore, the proportional 
return is quite sufficient, although the volume of investment is small. 

Further, from a mid- to long-term perspective, a probable scenario to replicate the business 
model of Penang throughout the entire country may promise even higher returns due to 
regulations to comply with the Minamata Convention. Nomura Kohsan will keep checking 
the validity of business proactively. 

6.2 Business plan 
6.2.1 Outline of the business 

The business plan includes the installation of a lamp crusher together with a rotary trammel 
unit to separate phosphor with mercury from glass/aluminum which can be locally landfilled, 
and transport the separated phosphor with mercury together with used filters and other 
mercury wastes to the Itomuka plant of Nomura Kohsan in Hokkaido, Japan for final 
disposal after stabilization and solidification. There are two additional proposals: 1) removal 
of mercury from used catalysts to recycle valuable metals and 2) export of used lithium-ion 
batteries to Japan for recycling. So far, neither one of these proposals have been financially 
verified due to the lack of required market data. In addition to these proposals, Malaysia 
recently showed interest in Nomura’s technology to dispose of medical wastes containing 
mercury. 
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Figure6.2.1 Initial business model and Revised business model 

 
6.2.2 Target of the business 
The most promising subsector that may discharge a certain volume of used FL lamps will 

be industrial businesses, including foreign manufacturers located at export processing zones, 
since they are mandated to cover the cost of proper disposal as “industrial scheduled waste 
(SW109)”. If the business can consistently secure a minimum of 100 tons of lamps per year, 
the initial investment will be paid off in 2.5 years. Otherwise, it is expected that 1) used 
batteries will be exported to Japan to be recycled and 2) used catalysts from oil and gas 
industries will be pre-treated to remove mercury with newly introduced electric furnaces, 
which will then be handed over to the local partner who may extract valuable metals through 
their own refinery process. 

Malaysia has legislated that the responsibility for the proper disposal of industrial waste 
containing mercury lies with waste generators, and the country has also signed the Minamta 
Convention on Mercury. 

6.2.3 Business formation 
 Cooperation with local partners (public/private) and organizations 
It has been discussed with local stakeholders that 1) Nomura Kohsan and Shan Poornam 
Metals (SPM) will formulate a joint venture company to start the intermediary treatment of 
mercury waste (used FL lamps) within the premises of SPM, 2) Nomura Kohsan will support 
the engineering work of the intermediary treatment plant, 3) a lamp crusher will be exported 
from Japan, while a rotary trammel machine will be newly manufactured by a local assembly 
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plant, and 4) SPM will collect the lamps to secure sufficient volume at a profitable price. 
Recently, the issue of land space was placed on the table of discussion which affected the 
formulation of the joint venture. The project is currently waiting on a response from Penang 
state. 
 Value chain and division of responsibility
The basic framework counts on: 1) sales activity by the local partner and 2) technical support
by Nomura Kohsan, which shall remain applicable to accept used batteries, used catalysts
and medical equipment. Details on business procedures shall duly be fixed as the project
moves forward.

6.2.4 Business implementation schedule 
At this time, it is not clear how quickly the issue of land space will be resolved. The following 
plan is based on the assumption that the stalemate will be resolved by the end of the 2017 
calendar year. After the decision, another six months will be needed for approval of the 
construction of new buildings, which means that business operations can concretely start by 
mid-2018 at the earliest. 
1) The joint venture company between Nomura Kohsan and Shan Poornam Metals will be

established by mid-2018.
2) The mobile crusher and manufacturing rotary trammel will be exported upon the

establishment of the joint venture company. It will take three months to have both
machines delivered to the site, which means that engineering work should start as soon
as the construction of the new building begins.

3) Including commissioning and test-running, the plant will be ready for operation
approximately seven months after the establishment of the joint venture company. At this
time, the project assumes that the plant will be ready to start operations in February
2019.

4) However, sales can start as soon as the joint venture company is established. Collection
and storage of used FL lamps can begin as soon as the new building is completed.
Therefore, December 2018 will be the target date for the project to start storing lamps
from customers at the new building.

6.2.5 Investment and finance 
The total investment from Nomura Kohsan will be approximately JPY 16 million. 
Initial investment for fixed assets will be JPY 11 million. Since the investment amount is 

small enough, 100% of capital will be internally procured and no long-term loans will be 
borrowed. Depending on the sales performance, it will take between three to five years for the 
joint venture company to recover the initial investment for fixed assets. 

6.2.6 Competitors 
Attachment 4 contains a list of the registered disposers of waste that contains mercury. All of 
the listed companies either do not actively collect waste containing mercury or just 
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encapsulate mercury waste without separating mercury. Since the Minamata Convention on 
Mercury prohibits the controllable release and emission of mercury by anthropogenic 
activities, Nomura Kohsan will have a strong advantage due to its technology to separate 
mercury from waste, if the government of Malaysia ratifies the convention. 

6.2.7 Challenges of the business and direction to solve challenges 
As stated above in section 5.2.2., the remaining challenges are as follows; 
1) To secure land space for the new business
2) To confirm service lineups
3) To verify the supply chain
4) To establish a joint-venture company
Nomura Kohsan has been in continuous dialogue with the local counterpart to address items
1) to 4) above.

6.2.8 Foreseeable risks and countermeasures
1) Business risks and deployable countermeasures

There are two perceived business risks: 1) increase of initial investment and 2) leaving
sales performance under the responsibility of the local partner. The initial investment
assumes only the introduction of an intermediary treatment facility for used FL lamps.
However, the project may anticipate the diversification of mercury waste for which the
initial investment may not be sufficient. As a countermeasure for this, Nomura Kohsan
must continue to pay attention to the scope of work and review the initial investment cost
as necessary. Nomura Kohsan will negotiate with the local partner to prepare a list of
prospects with sales targets by which the joint venture company can tangibly grasp the
target volume for lamp treatment. As existing competitors may also become another
business risk, the joint venture company must continue to pay attention, and if possible,
position competitors as secondary customers.

2) Environmental risks and deployable counter measures
There are two environmental risks: 1) the regulations of the Minamata Convention may
be strengthened and 2) the Basel Convention on Hazardous Waste may restrict the export
of mercury waste to Japan. Close communication with the Malaysian government (DOE)
on the Minamata Convention will be the key to identifying the regulations that need to be
strengthened in practice. Under the Basel Convention, permission must be obtained from
authorities of transit countries when exporting mercury to another country. Nomura
Kohsan has had experience in the Philippines where it took excessive time to obtain
permission from the Korean government to export mercury waste, which became an
obstacle to the smooth export of mercury waste to Japan. Based on this experience,
Nomura Kohsan is ready to deploy authorization agents in Korea in order to reduce the
risk.

3) Social risks and deployable countermeasures.
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There is a risk that the project will be criticized by local society as it prioritizes 
commercial profitability rather than addressing the mercury waste issue of the local 
community, including remote areas and poorer segments of the population. In order to 
avoid this risk, Nomura Kohsan is cooperating with the state government of Penang to 
try to formulate another technical cooperation project with UNEP in which a broader 
range of civil society can take part. Nomura Kohsan will further seek opportunities to 
enhance social benefits to be widely distributed throughout society, which will mitigate 
risks. 

6.3 Possibility of cooperation with Japan’s ODA program 
6.3.1 Justification of cooperation with ODA 

The business to appropriately dispose mercury waste has a wider concern on public interest 
as stipulated on the Minamata Convention on Mercury, though profitability will remain 
lower than e-wastes, due to lower market value. Because of this characteristic, it is 
meaningful to cooperate with Japan’s ODA, which has a mission to prioritize public interest. 
Specifically, the following themes can be taken up by Japan’s ODA to seek for synergy with 
Nomura Kohsan’s business: 1) accelerated ratification of the Minamata Convention to smooth 
other international assistance to Malaysia, 2) introduction of internal regulations to promote 
appropriate disposal and prohibit illegal dumping, 3) capacity development of relevant 
authorities, including local governments, and 4) disclosure of the case to neighboring 
countries. 

6.3.2 Expected cooperation scheme 
One possibility for cooperation is to field a long-term expert to the government of Malaysia. 
The Ministry of Natural Resources and Environment (NRE), the focal point of the Minamata 
Convention, has already launched the Minamata Initial Assessment (MIA) to investigate the 
baseline of mercury management in Malaysia, which is expected to take another two years 
until completion at the end of 2019. Further, NRE and the Department of Environment 
(DOE) are in a comparatively weak position compared to other central government agencies 
and it is not guaranteed that the Malaysian government will automatically ratify the 
convention. On the other hand, Malaysia has comparatively advanced chemical industries 
within ASEAN countries and the needs to properly dispose industrial waste is duly higher 
than the neighboring countries. In order to smoothly complete the MIA and promote early 
ratification, allocation of the long-term expert should be effectively. 

6.3.3 Specific issues of cooperation 
It is preferable if the long-term expert is allocated to the Prime Minister’s office, which 

controls the NRE. The term of assignment would be until completion of MIA by the end of 
2019 and the expert will be assigned to advise local authorities about the smooth ratification 
of the convention. For this purpose, the expert may have a variety of duties, including contact 
with the Ministry of Justice, custom authorities and other relevant authorities in order to 
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explain the background and coordinate with them on related processes, as well as to organize 
seminars for capacity development. 

The candidate is envisioned as a practitioner with knowledge on the Minamata Convention 
in the Ministry of Environment of Japan (MOEJ) or subsidiary institutions, or a scholar 
working for universities or research institutions. In order to address coordination with 
international frameworks, candidates who have experience in working for an international 
organization may also be considered.  
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Attachments 
1. Specifications of lamp crusher
2. Conceptual process flow, used fluorescent lamp treatment in Malaysia
3. Financial data
4. SW109 Recovery facility licensed by DOE
5. Action Plan
6. Overview of the study tour in Japan
7. Pictures of Activities
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Attachment ① Specifications of lamp crusher 

 

1.  Model GZ21-10 

2. Allowable types fluorescent lamps for 

crushing  

Linear fluorescent lamps: up to 1,200mm(40W) in length  

Circular fluorescent lamps: up to Φ380mm（ 40W） in 

diameter  

(With additional options, possible up to 2,400mm (110W) 

lamps) 

3. Storage container for crushed lamps 

JIS Z1600 Type I (Open drum container, nominal capacity 

200)  

Diameter: Φ600mm, height: 900mm (second-hand containers 

are also accepted)  

4. Storing capacity of storage container  

Open drum container 

Linear fluorescent lamps [1,200mm(40W)]: approx. 500 

lamps  

5.  Simultaneous loading capacity of 

fluorescent lamps 

Linear fluorescent lamps: up to 3 (three)  

Circular fluorescent lamps: 1 (one)  

6. Crushing capacity 

（Net operating time） 

Linear fluorescent lamps [1,200mm(40W)]: max. 1,500 

lamps/h  

Circular fluorescent lamps [Φ380mm(40W)]: max. 1,000 

lamps/h  

7. Processing of dust and exhaust gas  

Treatment processes using cartridge element (equipped with 

a pulse jet ‘knocking-off’ mechanism) and specialized 

adsorbent (activated carbon-based)  

8. External dimensions Approx. 765W×2,800L×1,830H mm 

9. Weight of lamp crusher  Approx. 750kg (excluding storage container) 

10. Motors 

Conveyor Three-phase 200V 0.75kW 

Blower  

(dust collector) 
Three-phase  200V 1.0kW 

Compressor Three-phase 200V 0.2kW 

Blower (adsorbent)  Three-phase 200V 1.0kW 

11. Power cord Approx. 10m 
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Equipment Specifications

Receiving hopper Material：SS　Dimention：W2,000×L1,000×H800　Volume：5.0㎥

Input with power 1.5kW　　Output with power 0.75ｋW　　　　　　　　

Trommel Material：SS、Cylinder：φ1,200×L4,000

Screen：3mm, Capacity：1.5ｔ/ｈ　　Drive motor：2.2ｋW　　Power for output ：0.75ｋW

Hopper/dust Material：SS　Dimension：W1,000×L1,000×H1,820　Volume：1.2㎥

Hoper, Glass + others Material：SS　Dimension：W1,520×L1,520×H1,820　Volume：4.0㎥

Dust collector Dimension：W900×L900×H1,200　Wind volume：36㎥/ｍｉｎ Fan capacity ：3.7kw

Activated carbon unit Material：FRP/PVC, Dimension：W1,200×L3,080×H1,200、Volume of absorber1.8㎥

Wind volume：36㎥/min Pressure loss：less than 100mmAq　

Fan Material：FRP, Wind volume：100Ｎ/min, Static pressure at activated carbon tower 500ｍｍAq, Speed：2,450rpm, Motor 30Kw

Stack Material：FRP/PVC,　Diameter：φ350ｍｍ　Height:12ｍ

Conceptual process flow, used fluorescent lamp treatment in Malaysia

Attachment②

1
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Attachment ③　financial data 

Scenario
Currency JPY MYR JPY MYR JPY MYR
Fixed investment on machinery 10,000,000 395,257 10,000,000 395,257 10,000,000 395,257
Total initial investment 10,441,802 412,719 10,499,811 415,012 10,557,820 417,305
Net Present Value (NPV) on 7.6% 3,777,239 149,298 11,721,893 463,316 19,666,547 777,334
Internal Rate of Return, %
Pay Back Period (Normal), years

Pessimistic scenario Baseline scenario Optimistic scenario
3500MYR/kg, 60tpa 3500MYR/kg, 80tpa 3500MYR/kg, 100tpa

17.48
5.15

38.21
3.43

62.24
2.57
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Attachment ④
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Attachment  Action Plan 

MODEL DEVELOPMENT FOR: 
MERCURY WASTE COLLECTION, SEGREGATION AND TRANSPORTATION 

 

A. CONSTRAINTS 

 

1. A proper treatment mechanism for mercury waste in terms of collection, 

segregation and transportation must be established by exploring all options 

in consideration with public environmental awareness as well as sustainable 

recycling programs. Primarily, considerations on constraints have to be taken 

into account involving matters on:- 

 

(i) Wastes with mercury content collection stream are sometimes 

defined by rigid laws/regulations and usually does not accept any 

innovative ideas for modification within its system. 

 

(ii) Proposed mercury waste management system must be designed with 

flexibility so that it can be improved by all stakeholders’ innovative 

ideas. 

 

(iii) Collection targets based on an appropriate price or incentive models 

may allow enough function to explore various options to meet the 

collection target. 

 

(iv) Collection system itself must be evolutionary by any innovative ideas 

in order to achieve the collection target. 

 

(v) Stakeholders’ behavior is majorly affected by the economic incentives 

for any recycling programmes. 

 

(vi) People are affected by the price or incentive signal. 

 

(vii) People response sensitively to any price or incentive mechanism  
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(viii) Local businesses will not perform at their best unless they are 

motivated by themselves. Once it is initiated by the motivation, a 

reliable system can be realized.  

 

(x) Logistic difficulties need to be addressed:- 

 

(a) Difficulty in securing storage spaces at collection point 

including set up at public or private facilities. 

 

(b) Difficulty in the management and operation of the mercury 

waste collection system. 

 

B. ACTION PLAN 

 

1.  Regulation and Compliance: 

 

1.1 Performance of any mercury waste management system strongly 

depends on the regulatory force and the compliance of each 

stakeholder through Extended Producer Responsibility (EPR) policy.  

Generally, recycling guidelines are only able to monitor on voluntary 

recycling method in terms of:- 

 

(i) Deterministic system 

(ii) Voluntary system by consumer/producer 

(iii) Interactive system between Public and Private Sector 

(iv) Within the framework of Waste Electrical and Electronic 

Equipment (WEEE) Directive 

(v) Limited legal binding for punitive action 
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1.2 Participation of stakeholders is crucial for proper establishment of 

sound mercury waste management consisting residents, business and 

institutional stakeholders.  

 

1.3 The focal point will be on how to formularize the negotiation method 

with relevant industries and commercial sector. 

    

    2.   Proposed Concept of the System/ Design the Mercury Waste Flow  

 

2.1 In the consideration of the system options, either government led or 

producer led or Full Recovery Facility (FRF) led model must be used in 

order to collect discarded waste to achieve the collection target. 

 

2.2 Appropriate mercury waste disposal points needs to be provided for 

consumer in any proposed led system. These points must be made 

available with consideration of efficiency and convenience for all 

stakeholders’ involves within the mercury waste flow system. 

  

(i) FOR HOUSEHOLD:  

 

(a) The system designed by the government usually will 

not be flexible enough. However, the experience of 

mercury waste collection can work effectively coupled 

with strong political commitment is required. 

 

 (ii) FOR BUSINESS INSTITUTION: 

 

(a)   Producers are business sensitive and can act flexibly. 

The producers will be able to develop the collection 

routes through the retailer. But the producer may raise 

objection for their limited participation in system 

design. Based on the proposed by law, the collection 
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mechanism by the private sector is licensed by the local 

authorities. 

 
Diagram 1: 

Proposed Concept of the System/Design the Waste Flow 
 

 

 

 

 

 

 
 

 
 

 
 

Diagram 2: 
Material Flow 

 
 

 

 

 

 

 

 

 

 

 

 

3. Stakeholder Involvement/Public Awareness 

 

3.1 Steps must be taken to establish a material sound society and change 

the human (household) behavior. The human behavior needs to be 
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induced to follow a set of systems that takes into consideration 

which:-  

 

(i) The proposed system should include economic, health or 

environmental values as an attraction to change the discarders’ 

behavior. 

 

(ii) Households must be able to send their mercury waste such as 

fluorescent lamp and others to the nearest collection point. 

People can save their labour and time (labour and time saving) 

to bring the material to the nearest point if the waste are 

collected by someone. 

 
(iii) Business and Institutional outlet such as home e-product shop 

and supermarkets must be able to receive/take back discarded 

waste and carry out their Corporate Environment 

Responsibilities (CER).  

 

4.   Financial Implication  

 

4.1 Who pays for the cost to collect transport and dispose the mercury 

waste from each the Collection Point/Product Shops/ Supermarkets? 

Is it the City Council/Municipal Council/Producer/FRF? A depth 

analysis need to be address on the financial implication in order to 

assure that costs of disposal are allocated accordingly to the entity 

that should pay for the mercury waste treatment. 

 

(i) FOR HOUSEHOLD :  

 

(a) The amount of expenditure for waste handling needs 

to be allocated yearly base on the quantity and type of 

discarded waste. It can lead to the excessive burden on 
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the council and it is difficult to make the tax payers or 

consumer understand that the cost are social costs. 

Some cost would be partially absorbed by corporate 

bodies. 

 

(ii) FOR BUSINESS/INSTITUTION: 

 

(a) Based on polluters pay mechanism/ cross subsidies for 

social obligation. 

 

4.2 The primary question that needs to be answer is WHO PAYS FOR THE 

TREATMENT FEES? 

 

5.    Design Assessment 

 

5.1 An evaluation indexes must be developed in terms of these aspects:- 

 

(i)    Effectiveness 

 

(a)     Change of discarded behavior (Participation Rate): 

Amount of waste collected for recycling compared to 

amount of product purchased by the customer. 

  

(b)     Collection rate:  

 Amount of waste collected for recycling compared to 

the amount of product sold in the past years.  

 

(c) Policy effects (Traceability):  

 Amount of waste going to the full recovery facility 

compare to the amount of discarded waste. 
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(ii) Efficiency 

 

(a)    Required cost for setting up the collection center and 

storage container. 

 

(b) Required cost for collection and transportation. 

 

(iii) Sustainability 

            

(a) Budget for the project implementation. 

      

 (iv) Applicability 

               

    (a) Planning and implementation in wide areas. 

 

C. SUMMARY 

 

A proper mercury waste management system must be established to ensure that 

mercury wastes are treated in a sustainable manner. The mercury waste 

management system must take into consideration of all stakeholders’ constraint and 

opinion in order to develop a sound mercury waste management system with 

minimal impact to the environment. Proper planning must also include financial 

implication to the public as well as social behavior in response towards the mercury 

waste management system. The system must be evaluated periodically to measure 

its effectiveness and amendment should be made accordingly for enhancement.  

 

 

Group Members: 

1. Honorable Mr. Phee Boon Poh  4.  Mr. Tan Chong Hee  

2. Mr. Mubarak Bin Junus   5.  Mr. Shahril Zamani Bin Md Zain 

3. Mr. Mohd Puad Bin Hamid  6.  Ms. Josephine Tan Mei Leng 
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SOURCES OF E-WASTE 

Industrial sectors : 
from electrical and electronic equipment 

assemblies

Household, commercial areas and 
institutions:

used end of life electrical and electronic 
goods 

Generation of industrial e-
waste in 2013 was about 

138,036 metric tonnes; and
forecasted to be 1.11 

million metric tonnes in 
2020

2
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PILOT PROJECT IN PENANG
SEPTEMBER 2011-MAC 2013
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We care …

Household E-Waste Targeted Item By DOE & JICA

SPM TECHNOLOGY IS READY

Refrigerator Washing Machine Air Conditioning

CPU MobileTelevision

3
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We care …

Household E-Waste Next Phase

SPM TECHNOLOGY IS READY

3
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We care …

Household E-Waste Non Targeted Item By DOE & JICA – SPM

Battery

Flourescent lightings

FUTURE SPM TECHNOLOGY

3
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We care …

Household E-Waste Flow

3
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We care …

Methodology And Financial Support

Awareness Program
Flyer – Government
Social Media( Facebook), TV, display board – Government
Road Show & Training – Government and Household E-Waste Full 
Recovery facility.

Collection Centre Setup
Location – Government, Retailer and NGO

Recycle Bin – Government
Overhead – Government, NGO & Retailer

Transportation
Generator to collection center – Generator
Collection Centre to Full Recovery – Full Recovery Facility

Treatment & Disposal
Full Recovery – Government
Secured Landfill - Government

3
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We care …

Methodology And Financial Support

Technology Consideration/Equipment
Suitability / Licensing(approval)Equipment – Full Recovery and 
DOE
Equipment 
Turning FL to mercury sludge  – Government and Recycler

3
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Attachment 6 
 

Overview of the Program Conducted in Japan 
 
1. Name 
Promotion of Adequate Treatment Technology of Mercury Contained Waste 
 
2. Period & Schedule 
10-16 July 2016 Osaka, Japan 
 

10-Jul

GEC

GEC

GEC

Kyoto City

Kansai Factory

Municipal waste processing plan by
Osaka City

environmental measurement, data
processing methods

1. Osaka City
2.    Kansai Factory

Dissemination to the public and
collaborative activities (introduction)

Facility and operation management methods 1.   Osaka City
2.   Kansai Factory

Waste reduction measures by Osaka
City (waste segregation/
collaborative activities)

Crisis management methods
1. Osaka City
2.    Kansai Factory

Osaka City

Osaka Bay Regional
Enviromental Improvement
Center

16-Jul

GEC
Group Discussion

Date

Training content

Venue1.Institution-building training
(inspection, licensing, etc.)

2. Environment measurement and
processing method training for all trainees
(including intermediate processing facility
staff)

Arrival (Kansai airport)

11-Jul

Orientation

Activities to promote public awareness of treating mercury
containing/contaminated waste by NPO
Waste Management-Challenges and Opportunities and IETC Activities on Waste
Management

12-Jul
Fluorescent lamp collection process by Kyoto City and site visit

Fluorescent lamp recycling facility

13-Jul

14-Jul
Fluorescent lamp collection process by Osaka City

Land fill site

Home Appliance Recycling Facility

Departure

15-Jul
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3. Participant list 
 

 
 
4. Attachment (Handout) 

Consumers Kyoto 
UNEP  
Kyoto city  
Nomura Kohsan Kansai Factory 
Osaka City (Municipal Solid Waste Management Plan) 
Osaka City (Action Plan for Reduction of waste) 
Osaka City (Waste Sorting) 
Osaka City(Overview of Information Dissemination and Enlightenment among 

Citizens) 
Osaka City(Collection and Treatment of Used Fluorescent Lamps and Other Wastes 

in Osaka City) 
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Towards the Proper 
Processing of 
Fluorescent Lamps
July  1 1 th,  2016

Tsuyoshi Hara

Consumers Kyoto 
(non-profit organization)

July 1972 The Kyoto Liaison Committee of Consumer’s 
Organization was formed.

April 2003 Decision to incorporate the Kyoto Liaison Committee 
of Consumer’s Organization as a non-profit 
organization (NPO) during the 31st General Meeting.

June 2003 Formation of “Consumers Kyoto” (Kyoto Liaison 
Committee of Consumer’s Organization).

October 1st, 
2003

Certification by Kyoto Prefecture Governor. Began 
activities in the areas of “consumer protection” and 
“environmental protection” as an NPO.

What do we do?! 
With burdensome 
household waste

Towards the Proper Treatment
of Fluorescent Lamps

Through the combined efforts of citizens, 
municipalities and industries

Waste Management Law and 
Fluorescent Lamps

Municipal waste
Responsibility to treat and dispose of waste is on the municipality. 

Fluorescent lamps generated by households

Industrial (commercial) waste
Responsibility to treat and dispose of waste is on the waste 
generator.

Must form a contract with a waste treatment company.

Must manage the Waste Manifest.

Fluorescent lamps generated by offices

Adoption of the 
“Minamata Convention on 
Mercury”(October 2013)

Japan, now a Party to the Convention, is currently 
in the process of preparing domestic  measures 
(including the implementation of a model project)

Preamble

Preface Objective, Definitions

Supply and trade Mercury supply sources and trade

Products and manufacturing 
processes

Mercury-added products [batteries, measuring devices (including 
thermometers, sphygmomanometers), lamps, switches and relays, dental 
amalgam, etc.)], manufacturing processes in which mercury is used
exceptions for mercury used for allowable uses permitted by the Parties

Artisanal and small-scale 
gold mining

Artisanal and small-scale gold mining ASGM

Emissions and releases Emissions into the atmosphere, releases into land and water

Storage, waste, etc. Environmentally sound storage, mercury waste, contaminated sites

Financial and technical 
assistance

Financial resources and mechanism, technical assistance, committee

Awareness and research
Information exchange, public information, awareness and education, 
research, development and monitoring, health aspects, implementation 
plans, reporting, effectiveness evaluation

The Main Articles of the Convention
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38.1%

23.8%

14.7%

12.5%

10.6%
0.3%

Note: Between 1956-1978, fluorescent lamps fall under “instruments”, and after 
1979 they are categorized as “electronics.”
[Source: Resources Statistics Annual Report ( )]

Mercury Use in Japan
After reaching its peak in 1964, the domestic demand for mercury in Japan drastically 

decreased. 
Currently, we use about 8 tons of mercury each year (used for lamps, measuring and 

controlling devices, inorganic chemicals, batteries, etc.)

Note: Data on mercury use for reagents is missing from this pie chart.

[Source: “Material Flow Related to Mercury in Japan” (Based on data from 
2010, updated in 2013) ( 2010

2013 ]

Yearly demand: 8 tons

ton
Industrial 
measuring 

devices
Dental amalgam

Lamps

Medical 
measuring 

devices

Button 
cell 

batteries

Inorganic 
chemicals

others

batteries
amalgam
pesticide
inorganic 
chemicals
medicine
Measuring 
devices
electronics

instruments
catalyst

explosives
paint
chlor-alkali

Key Points on Domestic Measures on Mercury 
in Response to the Minamata Convention

Discontinuation of mercury use in 
industrial processes

Proper collection and treatment of 
mercury-containing products

Expanding the scope of efforts from 
fluorescent lamps to mercury 
thermometers and mercury blood pressure 
measuring devices

Brochure produced by 
Consumers Kyoto.
Has been received favorably by 
readers; very convenient and easy 
to read.

An angel mascot, “Akari-chan”, for 
fluorescent lamp recycling

Proper Treatment of 
Household Fluorescent Lamps

Case Study: Kyoto City

Fluorescent Lamps from Households 
(case study: Kyoto City)

Collection route
1 Household electronic stores as collection points
2 Public facilities as collection points
3 Localized voluntary collection by citizens

4 Portable recycling collection points

Collection of Fluorescent Lamps 
Using Household Electronics 
Stores

Stemming from the case studies of Kitakyushu 
City and Sapporo City, a collection demonstration 
was carried out in December 2005. 

Based on the result of this demonstration, a 
proposal was submitted to Kyoto City.

Since October 2006, a lamp collection system has 
been put in place, using electronic stores as 
collection points.

Additionally, municipal facilities are used as 
collection points. 
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Store cooperating 
in fluorescent 

lamp collection 

Collection 
box for 
bulbs

circular 
lamps

Linear 
lamps

“Social experiment”: Working 
in collaboration with 
electronics retailers for the 
proper disposal of fluorescent 
lamps (December 2005)
ventured in this experiment as a MOEJ eco -community project 
(Collaboration with TANIYAMAMUSEN)

Fluorescent 
lamp 

collection

Fluorescent 
lamp 

collection

Localized voluntary collection 
by citizens

Fluorescent 
Lamps

Motomachi Meeting Hall
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Fluorescent lamp 
collection

Fluorescent lamp 
collection boxes

Portable Recycling Collection 
Points

including hazardous and dangerous 
wastes as collection targets

Collection

Unopened oil Unopened waxHazardous and danger Hazardous 
materials

Reception Collection boxes for recyclables

x 21

Cleaning agents

Proper Treatment of Fluorescent 
Lamps from Offices

Pilot experiment:  joint collection 
of fluorescent lamps from office 
buildings

Based on this result, the 
“Fluorescent Lamp Recycling 
Association” was established in 
October 2010

Pilot Collection of Fluorescent Lamps 
from Office Buildings

Fluorescent Lamp Recycling 
Association

1. Organizes awareness raising activities for the 
proper treatment of fluorescent lamps;

2. Conducts surveys and studies for the proper 
treatment of fluorescent lamps;

3. Coordinates joint disposal of fluorescent lamps 
from office buildings;

4. Coordinates community-level collection of 
fluorescent lamps.
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Proper treatment can definitely be 
done at a low cost

Please use the joint-disposal system of fluorescent lamps

Joint
collection 

truck
Office A

Office B

Office C

coordinate
join

join

join

Fluorescent 
Lamp Recycling 

Association

Fluorescent 
lamp 

treatment 
company

1. Please join the Fluorescent Lamp Recycling Association.
Full member: annual fee (one share): 10,000 JPY (over one share)
Per-use member: annual fee (one share): 3,000 JPY (over one 
share)

2. You will need to enter into a contractual agreement with the 
fluorescent lamp treatment company.

Starting the Collection of Mercury-
Containing Thermometers and 
Sphygmomanometers

Kita-ku Festival (June 6th, 2015)
Pilot collection of mercury-
containing thermometers

Pilot Collection 
of 

Thermometers

Mercury 
Thermometer 
Collection Box

Pilot Collection 
of 

Thermometers
Mercury 

Thermometer 
Collection Box
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Treatment fee of fluorescent 
lamps: who will bear the 
burden? How will it be paid? 

the concept of “extended 
producer responsibility” (EPR) 
is one possible answer…

Future activities
In response to the Minamata Convention on Mercury:

Provide consumers and citizens with accurate information 
on mercury;

Participate in the creation of a system for proper collection 
and treatment of mercury-containing waste;

Strengthen relations with waste administrations of local 
governments;
Cooperate with business organizations;

Strengthen the activities conducted through the 
“Fluorescent Lamp Recycling Association.”
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Waste Management-Challenges and 
Opportunities and 

IETC Activities on Waste management

Shunichi Honda, PhD
International Environmental Technology Centre

Chemicals and Waste Branch
Division of Technology, Industry and Economics
United Nations Environment Programme
JICA project on “Promotion of Adequate Treatment Technology of mercury Contained Waste”, 11 July 2016

UNEP
UNEP HQ
(Nairobi)

Division of Technology, 
Industry and Economics (Paris)

International Environmental 
Technology Centre (Osaka)

5 Divisions

6 Regional Offices

7 Sub-programmes

6 MEAs

Waste management

UNEP DTIE IETC

Established October 1992

Staff 10 (5 Professional staff, 5 Programme assistants)

Activities

W
as

te
 m

an
ag

em
en

t

Global/Regional Waste 
Management Outlook • Integrated solid waste 

management
• Holistic waste

management
• E-waste
• Mercury waste
• Disaster waste
• Biomass agriculture
• Waste and climate 

change, etc

Global Partnership on Waste 
Management

Development and deployment 
of waste management 
techniques guidance 

Delivering integrated waste 
solutions at the national and 
local level 

Programme

©UNEP

What is a Waste?

General Waste is any substance which is discarded.

Basel 
Convention

“Wastes” are substances or objects which are 
disposed of or are intended to be disposed of or 
are required to be disposed of by the provisions 
of national law.

REPAIR, REUSE
THERMAL RECYCLE

FINAL DISPOSAL

Va
lu

e

+

0

-

Time

RECYCLE
Product value
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Sound
management

Unsound 
management

Sound Management of Waste

Basel 
Convention

“Environmentally sound management” of hazardous
waste means taking all practicable steps to ensure that 
hazardous wastes or other wastes are managed in a
manner which will protect human health and the 
environment against the adverse effects which may 
result from such wastes

Waste for sustainable development

High awareness on environment

Compliance with legal framework

Establishment of legal framework

Voluntary mechanism

Open dumping & burning

Holistic Waste Management

Holistic waste 
management

A comprehensive waste management 
programme interlinking all types of 
wastes and their factors

Solid Waste
Organic
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Non-hazardous

Liquid Waste
Organic
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Non-hazardous

Gaseous Waste
Organic
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Waste management
Handling
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Separation

Collection

Packaging

Labelling

Transportation

Storage

Recovery

Disposal

Impact

GHG emission

Chemicals releases

Residues

Leachate

Resource recovery

Socioeconomic benefit

Sustainable development

Interlinkages

Air pollution

N
o

en
vi

ro
nm

en
ta

l d
am

ag
es

Water pollution

Land 
contamination

Holistic Waste Management

©Honda

History of Mercury

©NIMD

1940-
1960’s

Mercury poisoning in Minamata –
Minamata disease

in
 Ja

pa
n

1st May 
1956

First patients were discovered 
officially.

1990’s Environmental rehabilitation was completed

AFTER more than a half century…
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c)

October
2013

The Minamata Convention 
on Mercury was adapted.

at
gl

ob
al

 le
ve

l

2017? The Minamata Convention
may entry into force.

201? Mandate of mercury waste 
management

UNEP’s Work for Mercury Emission
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Supply and Demand Process and Product

©Honda

Industrial Processes: Input and Output

Trace quantities of mercury in 
various wastes

Source of Hg wastes Examples of Hg wastes
1 Extraction and use of fuels/energy sources Flue gas cleaning residues 

2 Primary (virgin) metal production Residue, tailings

3 Production processes with mercury impurities Residues, sludge

4 Intentional use of mercury in industrial 
production

Solid wastes contaminated 
with Hg, residues

5 Products and applications with intentional use of 
mercury

Used/obsolete/broken 
products, residues

6 Secondary metal production Flue gas cleaning residues,
process residues

7 Waste incineration Flue gas cleaning residues,
process residues

8 Waste deposition/landfilling and wastewater 
treatment

Wastewater, treatment 
residues

9 Crematoria and cemeteries Flue gas cleaning residues

Ref: The Basel Convention Technical 
Guidelines for Environmentally Sound 
Management of Mercury Wastes

Provisions for Mercury Wastes 
in the Minamata Convention

The Minamata Convention (Art 11: Mercury wastes)

1 Relevant definitions of the Basel Convention shall apply to waste 
covered by this Convention.

2 Mercury wastes means substances or objectives:
(a) Consisting of Hg or Hg compounds;
(b) Containing Hg or Hg compounds; or
(c) Contaminated with Hg or Hg compounds.

Above thresholds to be defined by COP

3 ESM for mercury wastes with the Basel Hg guidelines, TBM under 
the Basel Convention, with requirements to be adapted by COP
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Mercury Management Options

Handling

Se
pa

ra
te

 fr
om

 o
th

er
s, 

us
es

 o
f 

ap
pr

op
ria

te
 b

ox
es

 o
r c

on
ta

in
er

s Do not mix it with others

Separation Source segregation from others

Collection Collection in appropriate containers by designated collectors

Packaging Use of appropriate packaging based on national/intl standards

Labelling Use of clear labelling based on national/intl standards

Transportation By licensed transporters

Treatment Pretreatment

Thermal 
treatment

Reuse Engineered 
landfill

Stabilization/
solidification

Underground 
disposal

©S.Honda

©Osaka City

Waste Management
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ed Waste for sustainable 
development

Compliance with 
national mechanism

Legalization/voluntary 
mechanism

Local informal 
mechanism

Open dumping & burning

How to develop a strategy of Hg waste 
management?

Consultation and stakeholder involvement

Development Implementation Review and update
• Preparatory tasks
• Stakeholder 

engagement
• Situation and gap 

analysis
• Priority setting
• Strategy formulation
• Sign-off and approval

• Adaption and launch
• Public dissemination
• Resource allocation
• Legislative change
• Compliance
• Information and data collection
• Ongoing monitoring

• Assessment of 
progress and 
success

• Replicating success 
and leaning from 
mistakes

• Adjustment of the 
strategy

Conventions The Minamata and Basel conventions

Intl tools The Basel Convention Technical Guidelines of Hg wastes, Practical Sourcebook 
on Mercury Waste Storage and Disposal, UNEP Inventory Toolkits, etc

Intl Partnerships Global Partnership on Waste Management, Global Mercury Partnership

Projects Projects on Hg and Hg wastes

Ref: Guidelines for the development, 
review and updating of National 
Waste Management Strategies, 
UNEP/UNITAR 

Mercury Time to Act
Practical Sourcebook 

on Mercury Waste 
Storage and Disposal 

Mercury Acting Now

Global Mercury 
Assessment 2013

Basel Convention 
Technical Guidelines of 

Mercury Wastes

UNEP Hg Toolkit 
Level I

UNEP Hg Toolkit 
Level II

References
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Copyright © Nomurakohsan CO.,LTD. All rights reserved.

Safety Measures for Treatment of 
Used Fluorescent Lamps

Kansai Factory 
Nomura Kohsan Co., Ltd. 

Copyright © Nomurakohsan CO.,LTD. All rights reserved.

Physical Characteristics of Mercury- 1

The only metallic element liquid at room 
temperature
Color: Silver-white with a metallic luster

Specific gravity: 13.6 (0 )

Melting point: -38.84 (freezing point)
Boiling point: 356.58
Solubility: 0.02 mg/l (20 , water)

very difficult to dissolve in 
water.

Easily amalgamates with other metals such as gold, 
silver, copper, zinc, lead, sodium and potassium

Copyright © Nomurakohsan CO.,LTD. All rights reserved.

Physical Characteristics of Mercury- 2

The more the temperature 
increases, the more easily 

mercury vaporizes

Hotter the weather, the more likely to 
be exposed to a greater amount of 

mercury gas
Copyright © Nomurakohsan CO.,LTD. All rights reserved.

Handling
1) Be sure to install exhaust 

equipment in every work area 
where mercury is being 
handled.

2) Wear protective goggles, 
gloves, clothing and mercury 
gas-proof masks when 
handling mercury. 

3) No drinking, eating or
smoking in work areas. 

Storage
1)Storage containers should be 

sealable and be made of iron, 
glass or plastic. They should be 
stored in a locked, dark and 
cool place; specifically 
dedicated to mercury.

DO NOT STORE with azide, 
acetylene, or ammonia: 
chemicals will react and 
produce explosive compounds.

Handling and Storage of Mercury

xhaust
y work area 
beingggggggggggg

ggles, 
d

1)S
s
g
s
c
d
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The Role of Mercury in Fluorescent Lamps

Principle of emission
1) Electric current is provided to

the filament (electrode).
2) Thermal electrons are emitted.
3) Electrons collide with the

mercury in the tube, producing
ultraviolet (UV) rays.

4) UV rays cause the fluorescent
powder to produce visible light.

Composition of a 40W fluorescent 
lamp 250g/piece
Glass 92.2%

Al/ brass 2.4%

Iron/Nickel 3%

Fluorescent 
powder

2.4%

Mercury 4 10-3%
(approx.7mg)

1)
2)3)

4)

Copyright © Nomurakohsan CO.,LTD. All rights reserved.

Process for Treating Fluorescent Lamps
Acceptance & 

storage of 
fluorescent lamps

Manual separation 
process

Pre-treatment

Crushing & 
Separating
Washing

Hg gas treatment

Annually, Kansai Factory receives 2,700 
tons of fluorescent lamps

Municipal waste 1,800 65%
Industrial waste 900 35%

• Fluorescent lamps are sorted 
according to type.
(linear, circular, bulb, Hg lamp, etc.)

• Coating films are removed from anti-
shatter fluorescent lamps.

• Lamps that are broken or severely 
stained are removed.

Secondary residues, such as separated 
metallic bases and mercury sludge, are 
sent to Itomuka Plant for detoxification 
and final disposal. Glass cullet is sent to 
glass manufacturers for reuse.

Mercury is absorbed and collected 
through activated carbon. 
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Mercury

Copyright © Nomurakohsan CO.,LTD. All rights reserved.

Hard glasses  
(treated at Itomuka)

Storage and Separation

Acceptance Separation by 
type

Wet scrubbing process
(General quality: sent to glass manufacturers)

Dry- treatment 
process

(high purity: sent to fluorescent 
lamp manufacturers)

Used in 40 W linear 
fluorescent lamps

Used in linear 
fluorescent lamps 
other than 40 W

Circular 
fluorescent lamps

Crush fluorescent 
lamps

Hg lamps / Bulbs/ 
Broken glasses

Copyright © Nomurakohsan CO.,LTD. All rights reserved.

Flow of Fluorescent Lamp Treatment

: flow of material
:flow of wash water

:flow of gas

Wet Scrubbing Process

crushed 
fluorescent 

lamps

water before treatment

uncrushed 
fluorescent 

lamps

crusher

Insertion 
hopper

tromme
l

post-
trommel

metallic 
base

exhaust gas

bag dust

dust 
collector

dust 
air

Mercury removal 
tower (for dust)

To 
atmosphere

Mercury removal tower 
(for exhaust gas)

exhaust 
air fan

exhaust 
air fan

Inducement 
fan

gas cooler dust 
collector

cyclone

bag dust (dry)

dry 
hopper

drying kiln

Screw 
cooler

magnetic 
material

aluminum 
scrap

Eddy current sorting 
machine

optical sorting 
machine

product 
hopper

Cannot 
CELVSS

product 
cullet

(magnetic) (non-magnetic)

magneti
c sorting 
machine

(aluminum)(magnetic)

(not permeable)
Sorting machine 

(by size)

glass hopper

particle 
diameter: 2-

5 mm
non-

magnetic

(-2 mm glass + water)

(-2 mm 
glass + 
water)

vibration 
sieve

Effluent 
water 
tank

sludge (sieved)

drain feeder

washer

washer

treatment 
water

sludge (sieved) sludge (FP)

adsorption 
tower

pure water tank

Rinse/ effluent water

adjustment 
tank Filtration 

machine

filtration 
liquid tank
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Fluorescent Lamp Treatment (From Crushing/ Sorting to Product Cullet)

Post-trommel
Fluorescent powder/ 

Hg/ micro- glass
(sorted using 2 mm trommel nets)
Hg concentration 100 ppm

Metallic base
Fluorescent lamp 

metallic bases
Aluminum/ plastic
(Sorted through magnetic 

and size sorting processes)

Magnetic material
Electrode part of 

metallic base
(Sorted through the eddy 
current sorting machine)

Aluminum scraps
Aluminum base
(Sorted through the 
eddy current sorting 

machine)

CELVSS sorted 
material

Plastic base/
Adhesive

(sorted through optical 
sorting machine)

Product cullet

(Sold to manufacturers)

Uncrushed 
fluorescent lamps

Crushed fluorescent 
lamps

crushed 
fluorescent 

lamps

uncrushed 
fluorescent 

lamps

crusher

Insertion 
hopper

post-
trommel

(magnetic)

tromme
l

(non-
magnetic)

magneti
c sorting 
machine

metallic 
base

Sorting machine 
(by size)

glass hopper

particle 
diameter: 2-

5 mm
non-

magnetic

washer

washer

dry 
hopper

drying kiln

drain feeder

Screw 
cooler

Eddy current sorting 
machine

(aluminum)(magnetic)

optical sorting 
machine

product 
hopper

(not permeable)

magnetic 
material

aluminum 
scrap

Cannot 
CELVSS

product 
cullet
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Reuse of wash water (closed system)

Sludge (sieved)
(separated through a 

vibration sieve)
Hg concentration 

50ppm

Sludge (FP)
(separated through a 

vibration sieve)
Hg concentration 

250ppm

washer

washer

drain 
feeder

(-2 mm glass + water)

(-2 mm glass + water)
treatment 

water
water before treatment

vibration sieve

sludge (sieved) sludge (FP)

Effluent 
water tank

adjustment 
tank Filtration 

machine

adsorption tower

filtration 
liquid tank

pure 
water 
tank

sludge 
(sieved)

Rinse/ 
effluent 
water
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Rainwater  
Treatment 

Building

Factory building

Water Quality- Treatment Flow Chart

Wash water 
effluent

Wash water

Rain water

Reuse

Waste activated carbon/ waste chelate resin/ 
Mercury containing sludge

Drained into 
sewer

Re-transported
to Itomuka

Roasting treatment

Filtration 
machine

Adsorption
tower

Closed 
system

Adjust-
ment
tank

Filtration 
machine

Adsorption
tower

Adjust-
ment
tank
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Treatment of Hg Gas (Dust Collection Adsorption with 
Activated Carbon →Release to Atmosphere)

Bag dust
Collection of 

fluorescent powder/ Hg
(with dust collector)

Hg concentration 
150ppm

Activated Carbon
Adsorption of Hg gas

(collected at the Hg removal tower)

crushed 
fluorescent 

lamps

uncrushed 
fluorescent 

lamps

crusher

post-
trommel

metallic 
base

Insertion 
hopper

tromme
l

(magnetic) (non-magnetic)

magneti
c sorting 
machine

Sorting machine 
(by size)

glass hopper

particle 
diameter: 2-

5 mm
non-

magnetic

bag dust

dust 
collector

dust 
air

washer

washer

drain feeder

Mercury removal 
tower (for dust)

To 
atmosphere

Mercury removal tower 
(for exhaust gas)

exhaust 
air fan

exhaust 
air fan

Inducement 
fan

gas cooler dust 
collector

cyclone

bag dust (dry)

Eddy current sorting 
machine

optical sorting 
machine

product 
hopper

(aluminum)(magnetic)

(not permeable)

exhaust gas

dry 
hopper

drying kiln

Screw 
cooler

magnetic 
material

aluminum 
scrap

Cannot 
CELVSS

product 
cullet
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Factory 
building

Atmosphere – Gas Treatment Flow Chart

Waste activated carbon
Mercury-containing dust

Dust-collected 
Air

Hg 2 3mg/

Hg gas

Hg gas

Hg gasHg gas

Dust 
collector

(adsorbed with 
activated carbon)

Mercury removal 
tower

Exhaust gas 
through stack
Hg 0.001mg/

Working 
environment

Site boundary 
line

Re-transported
to Itomuka

Roasting treatment
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How to Dispose of Hg-contaminated, used Protective Gears and Materials

1) Store used protective gears in a dedicated, 
sealable container

2) Waste materials does not allow for Hg (glass/ 
fluorescent powder) to remain

For materials that can be 
washed at the factory: 
Send directly to waste 
treatment companies

For used protective gear and 
materials contaminated with 

Hg residue:
Send to Itomuka Factory 

for roasting treatment

Copyright © Nomurakohsan CO.,LTD. All rights reserved.

Environmental Regulations for Factory Operation

Atmosphere Water 
Quality

Vibration Noise

Kansai 
Factory

Copyright © Nomurakohsan CO.,LTD. All rights reserved.

Laws Related to the Atmosphere

Atmosphere
- Air Pollution Control Act

- Ordinances related to Osaka Prefecture living environment 
conservation 

Hg control concentration Reference value

Site boundary
ng/m3

40
(value agreed upon with 

Osaka City)

Stack exhaust
mg/m3

0.283

1 mg/m3 1,000,000 ng/m3
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Atmosphere- Mercury Gas Management

Hg removal tower (gas adsorption) – 4 units measured

Static pressure 
MPa

Air volume
m3/min)

Once a day Once a day

Static pressure MPa Hg concentration at exit (mg/m3)

Once a day Once a day

Hg concentration mg/m3)

Once a month

exhaust air
fan

Release to 
atmosphere

Stack- 1 unit
Commissioned 
measurement

Dust collector

Dust-collected air

Mercury removal tower
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Agreement with Osaka City Government Environment Bureau 
(Management of Hg concentration at site boundary line)

1) To be attentive to outdoor situations
Not to leave the materials received, such as fluorescent 
lamps (including broken pieces of glass on the floor), for a 
long period of time.

2) To monitor and improve factors that have a big impact on Hg 
releases such as factory interior (working environment). 

Location 
No.1

Location 
No.2

Location 
No.3

Location 
No.4

Annual 
average 
value

Agreed
value with 
Osaka City

9.0 10.6 13.2 13.1 11.4 40

Results from site boundary line measurements 2015 Unit ng/

Copyright © Nomurakohsan CO.,LTD. All rights reserved.

Warehouse building

Mercury in the Atmosphere- The Effects on Site Boundary Lines 

Factory 
building

Rain water 
treatment 
building

Site 
boundary 

lines

Fluorescent lamps unloaded 
outside 0.001mg/ 1000 ng/

(huge effect on 
regulation value)

Site boundary lines regulation value: 40 ng/

(mg milligram and ng nanogram)
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Atmosphere – Mercury Gas Measurement
Measurement of site boundary line ~Manual for hazardous substances 

and air pollutant measurement~
(Measuring Hg-gas in the outdoor atmosphere)

Measurement frequency
(At 4 locations on the site boundary line)

Once a month
Measurement of work environment ~Work environment evaluation 

standards based on Industrial Safety and Health Act (Art 65.2.2)~
(Measuring Hg-gas inside the factory)

Requests for Environmental Analysis
Yamato Environment Center

Simple measurements done at our factory

Frequency of measurements 
designated by law

Self-management

Once, within every 6 months Once a day Once a month

(at 18 locations within the 
factory)

(at 13 locations within 
the factory)

(at 30 locations 
within the factory)
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Water Quality/ Noise/ Vibration

Noise measurement ~Noise Regulation Act (Osaka Prefectural ordinance) ~

Measurement frequency

Once every 6 months

Vibration measurement ~Vibration Regulation Act (Osaka Prefectural ordinance) ~

4 points on the site boundary lines (8 AM- 6 PM)
Reference value (dB) Voluntary standard value (dB)

70 68

Measurement frequency

Once every 6 months

4 points on the site boundary lines (6 AM- 9 PM)
Reference value (dB) Voluntary standard value (dB)

70 68

Water quality measurement ~Water Pollution Control Act (Osaka City water sewer ordinance) ~

Measurement frequency

Once every month

Water from treated rain water
Reference value (Hg elution) Reference value (pH)

0.005 mg/L 5 9

Copyright © Nomurakohsan CO.,LTD. All rights reserved.

Laws Related to Industrial Safety and Health

Industrial Safety 
and Health Act

Ordinance on Prevention of Hazards 
Due to Specified Chemical Substances

Order for Enforcement of Industrial Safety 
and Health Act

- (Specified chemical substances) conducting 
health examinations

- Appointment of a specified chemical 
substances operations chief 

- Implementation of work environment 
measurement

Working Environment 
Measurement Law

Specified Chemical 
Substances
Category 2

Hg
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Industrial Safety and Health Act (Art. 21)
(Hazardous operations that require work environment measurements)

7. Indoor workplaces that handle specified chemical substances
(Hg) listed in Schedule 3

Pre-treatment facility for fluorescent lamps falls into this category
Work environment measurements are conducted once, 

within 6 month intervals

Understanding the Workplace Environment: 
Conducting Work Environment Measurements

Copyright © Nomurakohsan CO.,LTD. All rights reserved.

* Toxicity of Mercury 
Inside fluorescent lamps: inorganic (metallic) mercury

About metallic mercury:

Severe poisoning Moderate 
poisoning 

Mild poisoning Reference) Standard 
value for working 

environment

Several to several 
dozen mg/

0.3 0.5 mg/ 0.2 mg/ 0.025 mg/

Visible light

Ultraviolet rays

Fluorescent 
powder

Hg atom Filament (electrode)Electron
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Industrial Safety and Health Act (Art. 22)
(Hazardous operations that require a health examination)

3. Work that requires the handling of specified chemical 
substances (Hg) listed in Schedule 3

Crushing fluorescent lamps falls into
this category

Health examination by a doctor once, within 6 
month intervals

Safety Management: Managing the Health of Workers

Copyright © Nomurakohsan CO.,LTD. All rights reserved.

Content
1) Survey of work history

2) Check for subjective symptoms such as 
headaches

3) Check for occult blood and protein in urine

* Data stored for 5 years.

Content of Special Health Examination

During the check up

During urinalysis

Examination results

At present, not only those who 
currently produce or handle 
specified chemical substances, 
but also employees who have 
been exposed to these jobs in 
the past are subjected to the 
examination

Copyright © Nomurakohsan CO.,LTD. All rights reserved.

Working Environment Measurement Results at our Factory (2015) 
(average value per site)

Warehouse 
building

Factory building Rainwater 
treatment 
building

Sorting 
area

g

Wash
-ing

Washing 
process: 
0.006 mg/

Working environment reference Hg value: 0.025 mg/

Crushing
Sorting

Sorting area in 
warehouse: 
0.001 mg/ Crushing/sorti

ng: 
0.006 mg/
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Measurement results from each workplace 
clears the reference value on average, but

when you look closely at the daily 
performances, during certain operations, 
the Hg value is temporarily detected at 

high levels.

Measuring Hg Gas at Every Step of the Operation
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2) Crushing/ Sorting: Drum container filled with crushed fluorescent 
lamps when opened (indoor workplace)

Hg value 1.40mg/

High Hg 
concentration.

Drums must be closed

Example: At the Factory
1) Crushing/ Sorting: Glass scattered on the factory floor during 
operations (indoor workplace)

Hg value
0.027mg/

Hg gas vaporizes 
from the glass.
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Examples: When Unloading Waste or When Stored Improperly

Hg value 0.021mg/

2) Storage area (inside warehouse): measuring broken 
fluorescent lamps

Hg gas accumulates in 
enclosed space 

(i.e. closed warehouses)

1) Receiving & unloading waste: measuring immediately 
after unloading

Hg value 0.001mg/

Hg gas spreads out into 
the outside atmosphere
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Other Circumstances

1) Lamp crusher
When the cover is opened for
maintenance/ collection or 

other emergencies 

2) Inspection of exhaust
gas treatment equipment

- When replacing dust-collection 
element

- When replacing activated 
carbon

Hg gas will leak from opened ports.

Collected Hg gas will leak. 
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-Use of gas masks

-Collection of Hg dust

ks

dust

SHIGEMATSU 77

Check the expiration dates
of the activated carbon and
the breakthrough time for
masks when using in work
areas with high mercury
concentration levels.

Sinto Amano 
Vacuum Cleaner

The exhaust port can be
safely used since it is
mounted with activated
carbon for Hg collection.

Protection Against Hg Gas and Dust
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First Aid Measures for Hg Inhalation

- Remove to fresh air.
- Blow nose.
- Rinse throat.
- If body temperature decreases, 

provide insulation by wrapping in blanket.
- If not breathing, provide artificial respiration.

In any case, get medical attention immediately.
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First Aid Measures for Other Exposures to Hg
1) Eye contact: 

Use gauze or absorbent cotton to wipe, and immediately flush 
eye with plenty of pure water. 

2) Skin contact: 
If clothing is contaminated, remove carefully, and use gauze or 

absorbent cotton to wipe off excess mercury. Immediately 
flush skin with plenty of pure water. 

3) Ingestion: Induce vomiting by ingesting milk and egg whites.

In any case, get medical attention immediately.
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In case of fire
First aid measures:
Although mercury does not burn, it 

will evaporate when heated, so 
all Hg-containers must be 
removed to a safe place 
immediately. 

If removal is not possible, spray the 
containers and their 
surroundings with 
water to keep cool. 

Fire extinguishing method: 
Spray from a windward location 

while wearing a protective mask. 

To extinguish fire, use foam, carbon 
dioxide gas or dry chemicals. 

In case of leakage
1. Use a pipet to absorb liquid.
2. Use the sticky side of duct tape to 

pick up small pieces.
3. Spray with calcium polysulfide;

sweep and collection. 
4. Collected and/or contaminated 

materials should be placed in a 
sealable container. Mercury must 
be disposed of properly. 

*Avoid using industrial vacuum 
cleaners for clean up, since the 
inside of the vacuum cleaner will 
be contaminated with mercury. 
Afterwards, the vacuum cleaner 
will constantly emit Hg vapor. 

Emergency Situations (Fire / Hg leakage)

Copyright © Nomurakohsan CO.,LTD. All rights reserved.

In order to carry out the treatment of 
fluorescent lamps as safely as possible:

It is important for all facility personnel to 
have a thorough understanding of 
mercury and to have heightened level 
of awareness.

Furthermore, each equipment must be 
properly managed, and the workers 
should pay close attention to every step 
of their work phase.

Summary 

epp 
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Planning Department, General Affairs Division
Environment Bureau, City of Osaka

Contents
1. Definition of “municipal solid waste” (legal classification of 

solid waste)

2. A legal requirement of municipal waste management plan

3. Outline of Osaka City

4. Former Osaka City Municipal Waste Management Plan 
(as revised) 

5. Current Osaka City Municipal Waste Management Plan

Managed by municipalities Managed by waste generators
All waste other than the 20 

types defined as Industrial waste
20 types of waste left as a result 
of business activities in plants and 
other business establishments
(Specified by the Cabinet Order)

Household waste

Business-related waste
(Business-related solid waste)

Municipal solid waste Industrial waste

Human waste

Waste

1. Definition of “municipal solid waste” (legal classification of 
solid waste)

1

Waste Management and Public 
Cleansing Law 

(Waste Management Law)

Article 6 of Waste Management Law

“The municipalities shall specify plans for the 
management of municipal solid waste in their 

respective administrative areas.”

MWMM Basic plan MWMM Execution plan

The so-called “long-term plan”
Plan with a vision for 10 – 15 years later
The basic plan should cover: 

Prepared annually to define measures 
to be taken for the year

Osaka City publishes progress report as well.)

A ti l 6 f W t M t L

Municipal waste management (MWM) plan

2. A legal requirement of municipal waste management plan

2

Waste Management and Public Cleansing Law

Article 6-2  The municipalities shall collect, 
transport, and dispose of municipal solid waste in 
their municipal areas before they interfere with the 
conservation of the living environment, according to 
the municipal solid waste management plan. 

1. Estimated generation / treatment 
quantities

2. Measures to reduce discharge
3. Waste types/categorization for 

separation at source
4. Basic matters for sound management
5. Improvement of treatment facilities

Osaka 
City

Osaka 
Prefecture

(1) Location of Osaka City

3

(1)
3.

) Location of Osaka City) L
Overview of Osaka City

4

(2006 )

7,240/ (2010 ) (2009 )

225.21 (2015) 377,955 (2015)

1,354,202 (2015) 53,403,000 (2015)

2,691,742 (2015) 127,110,000 (2015)

Male 1,302,569 (2015) 61,829,000 (2015)

Female 1,389,173 (2015) 65,281,000 (2015)

122,147 (2015) 2,232,189 (2015)

11,952 (2015) 340.8 (2015)

208,835 (2014) 5,926,804

Japan totalOsaka City
Area (km2)

No. of households

Estimated population

Registered foreigners

Population density (per km2) 

No. of business establishments (2014)

(2) Osaka City in figures
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Household waste reduction Business-related waste reduction

Station 
collection of 
paper 
cartons, etc.

(Oct ’91)

Including the great Hanshin-Awaji earthquake disaster waste (approx. 70,000 tons) ( Unit: 10,000 tons)

216.8
208.0 205.5 210.2 212.3

200.0 193.0 184.3 176.5 176.9 171.4 163.7 163.4 160.6 156.4 155.3 147.6 134.6

117.7 114.9

Support system 
for citizen group 
collecting 
recyclables

(Apr ’99)

Waste reduction guidance to specified business establishments (Apr ’93)
Mandatory submission of waste reduction plan and assignment of a responsible person
On-site inspection and advice roughly once a year

Expanded scope: Office total floor area 3,000 → 2,000 (Apr ’99)
Factories & warehouses with the total floor area of 3,000 or more                 
(Apr ’03)

Office total floor area 2,000 → 1,000 (Apr ’07)

City-wide 
collection of 
recyclables 
(cans, bottles)

(Oct ’94)

PET bottles 
added to 
recyclables list

(Oct ’97)

City-wide 
advance notice 
requirement for 
bulky waste

(Oct ’00)

City-wide 
collection of 
plastic 
containers & 
packaging

(Apr ’05)

Paid service for 
bulky waste

(Oct ’06)

Introduction of the system to use 
Transparent/translucent waste 
bags                                  
(Jan ’08)

Promotion of stricter separation and treatment of business-related municipal waste      
(Apr ’09)

Tighter inspection of waste delivered to incineration plant
Direct awareness-raising and guidance to dischargers/transporters of wrongly 

delivered waste

Disposal charge 
revised
39 yen→ 58 yen 
per up to 10kg

(Apr ’92)

(1) Treated amounts of Osaka City municipal waste

Peak 
year

4. 
(1) Treated amounts(1)

4. Former Municipal 
of Osaka City municipal wof O

al Waste Management 
wastewas
t Plan

Citizen group collection 
of recyclables 
encouraged (expanded 
support, etc.)
Station collection 
expanded        (Apr ’09)

5

Environmental waste
Business-related waste
Household waste

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
( FY)

Plastics
14.37%

Glass
1.51% 

Metal
4.41%

Kitchen 
waste

26.26%

Others
11.71%

* The amount is the total of common waste, recyclables, and plastic containers 
and packaging

Household waste FY2010 actual: 443 kilo tons (kt) Business-related waste (excluding specified buildings, etc.)
FY2010 actual: 389 KT

* The amount is the total of waste collected by licensed contractors less waste 
by specified buildings (which are advanced in waste reduction and recycling 
due to city guidance, etc.)

Amount Composition

SME 
office

Specified 
building, 

etc.

6

Plastics
16.17%

Textile
5.54%

Glass
5.1%

Kitchen 
waste

32.41%

Others
12.32%

asPlaPl
.116

s

OthersOt e s
12.32%

Kiitchen 
wastet

* Recyclable papers:
Newspapers, flyer ads, books, PR papers, paper cartons, cardboard

Ratio 11.58%
Amount 51 kt

Paper 
28.47%

* Recyclable papers:
Newspapers, flyer ads, books, magazines, paper cartons, 
cardboard, copy paper and other office paper, etc. 

Ratio 21.40%
Amount 83 kt

sssl
l

%

w
266.26

314.

6%%%%

tion

sPlaa
314

Others
11.71%

Kitchen 
wwwastetwastetewwwast
66 26

ete
6%%%%

Paper
41.74%

(2) Composition of municipal waste collected in FY2010

310 kt 389 kt

Reduce waste treatment amount to below 1 million tons (MT) by FY2015 through 
tightened measures for waste paper, etc. 

Set long-term target of 0.9 million tons by around FY2025 because stable waste 
management strategy requires such a far-sighted approach. 

2.17 MT

1.15 MT

Cut 14%

Cut 22%

0.9 MT

Cut 54 at least

Below 1 MT
0.99 MT

Peak year

(3) Outline of the former basic plan (as revised) of March 2013:

FY2012 through FY2015, in principle

Targets

Period

7

FY91 actual FY10 actual FY15 target Long-term target

8

* Totals may not match, because numbers are rounded to the integer.

Waste management union with 
Osaka City, Yao City and 
Matsubara City

Tightened measures for waste paper, etc. (Oct ’13)
City-wide collection of used paper and clothes
(Frequency from twice a month to every week since Apr ’15)
Awareness raising by refusing to collect waste not complying 
separation rules
Not accept recyclable paper into incineration plant

Station collection of used small appliances (Dec ’13)

57

(4) Progress of the former basic plan (as revised)
217

115 115 112
94102 Below 100

Achieved 
sooner

Disposal charge raised (Apr ’12)
Per up to 10 kg: 58 yen 90 yen

FY2010 FY2011 FY2012 FY2013 FY2014FY1991 FY2015 target FY2025 target

Household 
waste

Business-
related waste

Environmental 
waste

9

(5) Challenges in household waste: composition of common waste

Kitchen 
waste
36.2%

Paper unfit 
for recycling

17.5%

Other 
paper
9.4%

Newspaper, 
magazines, 
cardboard, 

paper 
cartons
5.4%

Plastics
5.9%

Plastic 
containers 

and 
packaging

7.1%

Others
18.5%

Untouched 
food

17.0

Leftovers
24.8

Cooking 
waste
50.5

Others
7.7

FY2014 actual common waste collected: 342 kt

Kitchen waste 124 kt, 
of which food loss 48 kt

Container 
and 

packaging 
plastics
24 kt

Waste paper
[14.8 %]

51 kt

So-called 
food loss
[41.8 ]

Kitchen 
waste
36.7%

Paper unfit 
for recycling

13.6%
Other paper

5.5%

Newspaper, 
magazines, 
cardboard, 

paper 
cartons
13.2%

Plastics
3.4%

Plastic 
containers 

and 
packaging 

6.7%

Others
20.9%

FY2010 actual common waste collected: 398 kilo tons (kt)

Kitchen waste
146 kt

Container 
and 

packaging 
plastics
27 kt

Waste paper
[18.7 ]

74 kt

Breakdown of 33.9
(after deducting liquid)

Newspaper, 
cardboard, 

paper 
cartons, copy 

paper, 
magazines

13.9%
Shredded 

paper, 
other paper

9.0%

Paper unfit for 
recycling
13.1%

Plastics, 
metal, glass

20.9%

Raw material 
refuse
12.9%

Untouched 
food
5.5%

Common 
kitchen waste

13.0%

Others
11.7%

Newspaper, 
cardboard, 

paper 
cartons, copy 

paper, 
magazines

21.4%
Shredded 

paper, 
other paper

9.9%

Paper unfit for 
recycling
10.4%

Plastics, 
metal, glass

21.2%

Raw material 
refuse
12.0%

Untouched 
food
3.1%

Common 
kitchen waste

11.2%

Others
10.8%

FY2014 estimated collection: 324 ktFY2010 estimated collection: 408,000 kilo tons (kt)

Industrial 
waste 
68 kt

Recyclable paper
[22.9 ]

74 kt

Kitchen waste
[31.4 ]

102 kt

Kitchen waste
[26.3 ]

107 kt Industrial 
waste
86 kt

Recyclable paper
[31.3 ]
128 kt

(6) Challenges in business-related municipal waste

1) Composition of SME waste

10
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Newspaper, 
cardboard, 

paper cartons, 
copy paper, 
magazines

6.3%

Other paper
17.5%

Kitchen waste
48.0%

Bottles
0.5%

Cans
0.6%

Plastics
1.9%

Others
25.2%

Newspaper, 
cardboard, 

paper cartons, 
copy paper, 
magazines

2.4%

Shredded 
paper, 

other paper
2.1%

Paper unfit for 
recycling
10.4%

Kitchen waste
46.1%

Bottles
0.4%

Cans
0.2%

Plastics
2.9%

Others
35.5%

Kitchen waste 79 kt

FY2014 estimated collection: 172 ktFY2010 estimated collection: 210 kilo tons (kt)

Kitchen waste 101 kt

Newspaper, 
etc. 13 kt

Newspaper, 
etc. 4 kt

2) Composition of large establishments waste

11

5. Current Osaka City Municipal Waste Management Plan

(1) Outline of current Basic Plan of March 2016

Reduce treatment amount to:
840 kilo tons (kt) by FY2025

through prioritization of 2R’s (Reduce: 
reducing waste generation, and Reuse:
reusing goods) and promotion of separation 
at source and recycling

[Breakdown]
Cut discharge by 80 kt
Increase recycling 20 kt
Cut treatment by 100 kt

Raise efficiency while ensuring safe and 
appropriate waste management, including 
emergency responses to natural disasters

10 years from FY2016 through FY2025

Targets

Period

Treatment 
940 kt

Recycling
90 kt

Treatment
840 kt

Recycling
110 kt

Cut 100 kt

Increase
20 kt

FY2014
(base year) 

FY2025
(target year)

Discharge
1,030 kt

Discharge
950 kt

Cut 80 kt

12

(2) Basic policy and major measures

Basic policy 1: Priority on 2R’s

1- (1) Easy-to-see information dissemination, and environmental education /
awareness raising

Provide data-based, easy-to-see information on the need for and progress in waste reduction

Use diverse PR media, such as separation-at-source apps, website, brochures

Hold community workshops for diverse age groups

Awareness raising for senior citizens, cooperating with “Zero Waste” leaders and communities. 

Promote awareness raising activities by waste management centers (including help desks at ward offices)

Recommend sector-specific reduction measures for Business-related municipal waste, etc. 

The 3R’s (reduce, reuse, recycle) are important for creation of a sustainable, sound material-cycle 
society, particularly the 2R’s of reducing waste generation reusing goods. 
Waste reduction requires voluntary participation of citizen and business operators, and so the City 
will prepare an environment to facilitate the initiative of these players. Priority is given to the 2R’s 
because they are achievable with minimal extra input of energy or costs. The City will encourage 
shifts to new life and business styles which place the highest priority on waste generation reduction. 

Major measures

13

1- (2) Kitchen waste reduction
Reduce kitchen waste from households
Encourage reduction of food loss such as untouched food and leftovers, and promote “3 Off’s” *

campaign to reduce weight of kitchen waste through dewatering at home
* Kitchen waste 3 Off’s 

=  Use off all food materials, eat off all foods served, dry off kitchen waste before putting out for collection

Reduce kitchen waste from business establishments
Individual awareness-raising and guidance to business establishments discharging large amount 
of food waste

Study measures for promotion of minimizing leftovers in restaurants

Promote reduction and recycling of kitchen waste generated at city schools, other public facilities, 
etc.

1- (3) Collaboration among citizens, business, and government
Consider promoting campaigns for “My Bag” and “My Bottle” in collaboration with citizens and 
business operators

Hold garage sales together with Zero Water leaders, promote reuse-oriented behavior of citizens 
by collecting, displaying, and offering maternity wear, baby clothes, toddler clothes, etc.

Promote 3R’s in our own government offices through awareness raising, action programs, etc. 

14

Basic policy 2: Promote separation at source and recycling
The city government has long worked with the citizens and business operators to promote separation at 
the source and recycling of various types of waste, achieving considerable waste reduction. 
The fact remains, however, that the waste we incinerate contains used paper, plastic containers and 
packaging, and other items designated for separation at the source as well as industrial waste and 
other wrongly discharged items. We will continue to address these challenges through close 
collaboration and communication with citizens and business operators in order to promote further 
appropriate separation and sound waste management. 

2 - (1) Household waste
Promote recycling by reactivating group collection and community collection
Promote station collection of dry cells, fluorescent lamps, mercury thermometers, ink cartridges, 
and used small appliances
Awareness raising by refusing to collect waste not complying separation rules
Study measures to control illegal picking of recyclable waste, etc.

2 - (2) Business-related waste
Give guidance to owners/managers of specified establishments on waste reduction and 
commend good performers
Encourage appropriate separation of business-related waste and provide guidance to correct 
streams of industrial waste (recommendations/warnings based on unpacking inspections at 
incineration plants and on-site surveys)
Ban delivery of recyclable paper to incineration plants, redirect to recycling routes, etc.

Major measures

15

Basic policy 3: Promote sound and efficient waste management 
with attention to the environment
Waste that is left behind even after genuine efforts in the 3R’s needs to be treated and disposed of 
appropriately. The City will work to reduce environmental load in every step of waste management and 
in the most efficient way. We will cooperate closely with the Union of Waste Incineration Facilities to 
ensure safe and stable municipal waste management, including emergency response to natural 
disasters.
We will also conduct various investigations and studies on the 3R’s and sound waste management

3 - (1) Promote environment-conscious waste management
Contribute to GHG emissions reduction through reduction of waste incineration, use of eco-
vehicles for collection, etc.

3 - (2) Improve efficiency further and establish safe and stable system
Expand contracting of household waste collection/transportation to private service providers

Build waste management systems capable of transporting and disposing of disaster waste 
appropriately and speedily in heavy disaster situations

3 - (3) Study on 3R’s and sound waste management
Study possible program for designating recycling operators to promote reduction and recycling of 
business-related waste

Evaluate effectiveness of policy measures and study possible waste reduction measures based on 
economic approaches, etc.

Major measures

16
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Action Plan for Reduction of Waste 

Citizens

GovernmentBusiness 
operators

Formulation of 
a Recycling-
Oriented City

1

Reduction of Waste and Efficient Use 
of Resources

• Priority for waste disposal under the Basic Law for 
Establishing a recycling-oriented Society

• Reduce waste generation from 
the stages of production, 
distribution, and consumption.

Reduce
(Reduction of 
generation)

• Reuse things that can be 
repeatedly used many times.

Reuse
(Reuse)

• Utilize unnecessary things as 
raw materials.

Recycle 
(Recycle)

2

Action Plan for Reduction of Waste
Action menu in practicing the 3R

-Citizens, business operators, Osaka City-

Three scenes in life

3

1. When shopping
2. In daily life
3. In order to utilize things 

that are no longer necessary

[Three Scenes in Life]
1. When shopping

• Bring your grocery bags when going shopping.
• Refuse excessive packaging.
• Choose refillable products and compact products.
• Choose products that are sold loosely and by 

measure.
• Choose products that are in reusable containers.
• Choose recycled goods.

4

[Three Scenes in Life]
1. When shopping

• Refrain from using disposable products.
• Use rental products and used items.

5

[Three Scenes in Life]
1. When shopping 

• Be an environment-friendly consumer.

6
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[Three Scenes in Life]
2. In daily life

• Try not to waste food.
• Try to use products as long as possible by

fixing them when broken.

7

[Three Scenes in Life]
2. In daily life

• Frequently check food quality and
the expiration date.

8

[Three Scenes in Life]
2. In daily life

• Get involved in waste reduction activities
in the community, school, etc.

• Try to reduce raw waste.

9

[Three Scenes in Life]
3. In order to utilize things that are no

longer necessary
• Give away things that can still be used to a person

who needs them.
• Put out empty cans, bottles, and plastic bottles for

collection of recyclable waste.
• Put out plastic containers and

packaging for collection of plastic
containers and packaging.

• Put out used paper and clothes for
sorted collection of used paper and
clothes.

10

Osaka City’s Promoter of 

Waste Reduction, etc. 

Osaka City 
Environment Bureau 

11

Who is Promoter of Waste 
Reduction, etc. ?

12
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Relationship of Citizens, Promoter, and Osaka City

13

Provision of information 
concerning waste issues, 
reduction, and recycling

Holding workshops and tours
Support for local activities

Provision of know-how on the 
activity
Enrollment of insurance for 
volunteers

Raising awareness of the action 
plan
Promotion of the resource 
group collection
Holding events associated with 
recycling, such as a garage sale
Provision of information 
concerning waste reduction 
and recycling, etc.

Osaka 
CityDissemination, raising awareness, and assistance

Cooperation and participation

Citizens

Promoter of 
Waste Reduction, 

etc.

Fundamental Activities

14

(1) Dissemination and raising awareness regarding 
reduction of waste 
(Utilization of the action plan for reduction of waste)

(2) Promotion of reuse and recycling activities 
(Resource group collection, etc.) 

(3) Promotion of waste that are put out for sorted 
collection 

(4) Provision of information, etc. concerning waste 
reduction and recycling, and other matters

(5) Promotion of efforts for beautification activities

15

Promoting the “Action Plan for 

Reduction of Waste”

• Holding briefing sessions

• Utilization of meetings and 
gatherings in the community

• Utilization of community 
notices

16

Garage Sale

Held on October, 2013

What is the Resource Group Collection?

Resources from households, such as newspapers, magazines, cardboards, used 
clothes are collected and handed over to resource collection operators as 
volunteer work by organizations that consist of residents, including town 
assembly, community association, children association, women association, 
elderly association, PTA, and management association. In this way, they can 
be utilized as resources. 

18
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To Begin the Group Collection

1. Discuss and make decisions 2. Register your organization

Determine the divisions of roles

(examples) a persons in charge of 
accounting, public relations, and others

Determine items to collect

(examples) old newspapers, old 
magazines, used clothes, cardboard, etc.

Determine collection operators

Determine the collection date

(examples) “Every___Sunday of 
each month”

Things required for registration

• Application form for registration

Reception desk

Environmental Business Center in charge of the 
region

Organizations that are eligible to registration 
as a group collection. 

(examples) non-profitable organizations 
operating within Osaka City, which consist of 
10 households or greater  

19

Flow of the Group Collection

Collect resources generated 
from households 

1.

Hand over to recycling resource 
collection operators 

3.

4.
2.

Report the performance to 
Osaka City (once a year)

Receive cash reward (5,000 
yen) and additional financial 
incentives according to the 
amount of collection 

3. Carry out activities

20

Collection Method

Method of collection at fixed locations
The organization engaging in the resource group collection 
determines the fixed points within the areas and collection 
dates, and notifies residents belonging to the organizations. 
Residents bring resources to the fixed locations which are 
handed over to the recycling resource collection operators.

Method of collection at each household
The organization engaging in the resource group collection 
determines the collection areas and collection dates and notifies 
organizations consisting of residents. On the collection day, the 
resources including used papers are put out in front of the house 
by each household, and the recycling resource collection 
operators go around and directly collect them.

Collection method depends on the local conditions. 

Osaka City provides information through the website, etc. regarding 
recycling resource collection operators who handle used papers, etc. 

21

Incentive program

[Cash reward] 5,000 yen a year

[Amount of incentive]
Up to 15 tons: 1.5 yen/kg
Up to 30 tons exceeding 15 tons: 2 yen/kg
Exceeding 30 tons: 3 yen/kg
* Maximum payment for products from recycled papers and 

incentive is 7 hundred thousand yen.

Performance Report of Group Collection

4. Receive cash reward, incentive goods, etc.

• Every year in March, the Environmental Business Center sends out documents relating to the group 
collection, which are required for receiving incentives.

• The performance of collection conducted during a period of one year starting in every April is 
reported.

22

Dry-cell battery

Acceptable
Cylindrical alkaline/manganese dry-cell battery

Unacceptable
Button battery

Dry-cell battery is made of manganese dioxide, zinc, iron, carbon rod, etc. Collected dry-cell batteries 
are recycled into raw materials for ironware and zinc metal.

Rechargeable battery

Ink cartridge
Besides being used as a recycled 
cartridge, an ink cartridge can be 
recycled for various purposes such 
as materials for ballpoint pen.

Acceptable
Ink cartridge for a home-use 
ink jet printer

Used small home appliances
Used small electricity/battery-driven appliances which can be 
thrown into the mouth of a collection box (15 cm 30 cm).
This collection aims to recycle valuable resources including rare metals, which are 
contained in used small home appliances such as mobile phones and digital cameras. 
Recycling these items facilitates waste reduction and recycling of resources.

Acceptable Unacceptable

Fluorescent lighting tube, mercury thermometer
Most part of a fluorescent lighting tube is made of glass. Collected fluorescent lighting tubes are 
recycled into glass wool (heat insulation material) or mercury.

Mercury thermometer

Fluorescent lighting tube
Fluorescent bulb

Straight tube, bent tube 
(Circline)

Light bulb

How to put out fluorescent lighting tubes
In order to prevent breakage, we would ask that you put a fluorescent lightning 
tube in its paper box or paper tube package or wrap it with newspaper or the 
like. Please do not let your children put them out on their own.

Grow lamp

Digital thermometer

* Please put it out as ordinary trash.

LED

Reuse of maternity wears, baby clothes, and children’s clothes

Maternity wears and the like provided by the citizens are exhibited/offered (free of 
charge) at Environment Business Center (please see page 8) and the like.

Date: Every third Saturday 
Hours of exhibition/offering: 10:00-12:00 AM, 1:30-4:00 PM
Number of items offered: Two items/one person per one visit per day

Clothes without stains in reusable 
condition will be accepted, even if 
small in quantity
Please wash them before putting 
out for recycling

Acceptable Unacceptable
Clothes which are not suitable for 
reuse due to wear and tear.

Maternity wares, baby clothes, and children’s clothes

Collection at Fixed Locations
Collection box [ward offices, ward branch offices, city office (the head office), and some supermarkets]
Collection reception [Environmental Business Center] 

* Please contact the inquiry service regarding the 
disposition of these items. (See page 8.)

(Put it into a collection box for used small 
home appliances)

Collection box [ward offices, ward branch offices, city office (the head office), and Environmental Business Center]
List of items

Collection reception [Environmental Business Center] and collection by application over the phone 

Mobile phone terminal

PC (including tablet terminal)

Telephone/Fax machine

Radio

Digital camera

Video camera
Video equipment including portable 
DVD player
Portable audio player

Audio equipment including IC 
recorders, headphones, and earphones
Various kinds of memories (hard 
disk, USB memory, memory card)
E-book reader

Electronic dictionary

Calculator

Electronic manometer

Electronic thermometer

Hair dryer

Barbers' equipment such as electric 
razors
Flashlight

Clock/watch

Video game console

Handheld game console

Car navigation device
Onboard equipment such as a car 
audio system
Attachments of these above (remote 
controller, AC adapter, cable, battery)

* Please put it out as ordinary trash.

Papers
30%

Kitchen 
waste
29%

Plastics
18%

Fibers
5%

Glasses
6%

Metals
3%

Other
7%

Flowing fluid, 
etc.
2%

•FY2014 Results of Components Analysis 
on Domestic Waste in Osaka City (ratio by 
weight)
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- 1 -

Osaka City Environment Bureau
- 2 -

Types of waste
Ordinary waste

Recyclable waste

Plastic containers 
and packaging

Items with the

- 3 -

Bulky 
waste

Used Paper 
and Clothing

Collection will begin October 1st, 2013

- 4 -

Ordinary 
waste

Major ordinary waste items
Besides kitchen waste, ordinary waste includes the following items, which should not exceed 30 cm in size.
For detailed information, please contact the Environmental Management Center in charge of your area.

Glass products

Cups
Dishes
Cosmetic bottles
Sheet glass

Electric pots
Radio cassette players
Electric stoves
Electric foot warmers
Lighting devices 
(including light bulbs)
Irons
Hand dryers
Video cameras
Juicers and mixers
Telephones
Ventilating fans

Electric appliances

Bookcases
Mats and sheets
Curtains
Curtain rails

(break them into pieces 
about 30 cm in length)

Pillows
Cushions

Furniture, 
bedclothes, 
etc.

Helmets
Balls
Gloves
Fishing rods
Rackets

Sporting goods

Ballpoint pens
Toothbrushes
Videotapes

Plastic products 
(other than plastic containers, 
plastic packaging, and plastic 
bottles)

Pottery and 
chinaware
Vases
Vacuum bottles
Baskets
Trays
Plastic buckets
Hangers

Daily 
commodities

Doll cases
Picture frames
Birdcages
Foliage plants
Flowerpots
Gardening tools 
(such as hoses and watering cans)

Umbrellas
Bags
Shoes and boots
Clocks and watches
Toys 
(including stuffed dolls)
Scales

"Other metal products" newly added to items collected as recyclable waste!
Items such as metal ashtrays, buckets, bookends, bats, aluminum foils, and home carpentry tools
(limited to products that are made of metals only)

Products whose longest sides or diameters do 
not exceed 30 cm; products in the shape of 
poles should not exceed 1 m in length

Rules about the size of 
metal products other 
than empty cans

- 5 -

Items Collected as Recyclable Waste
Items collected as recyclable waste in the past
Empty cans

Empty metal cans for drinking water, food products, and other 
daily commodities
(excluding cans  exceed 1.8 liters (one sho) in size, spray cans, 
and gas cylinders)ylinders)

Empty bottles
Empty glass bottles for drinking water, food products, and other 
daily commodities, which do not exceed 1.8 liters (one sho) in size

Housewares made of metal
Meral  housewares such as pots ,  ashtray,  aluminum foil , which 
should not exceed 30 cm in size.

Plastic bottles
Plastic bottles for soy sauce, drinking water, and liquor

Items with the

mark

* Plastic bottles are 
collected at some 
supermarkets as 
well.

- 6 -

Empty out the contents of 
spray cans and portable fuel 
cylinders completely and 
puncture them in well-
ventilated places before 
disposing of them as ordinary 
waste.
Earthenware products cannot 
be recycled, so dispose of 
them as ordinary waste.
Glass products (such as glass 
cups, cosmetic bottles, sheet 
glass, and light bulbs) and 
pointed objects (such as 
knives) cannot be recycled, 
and they also hinder waste 
collection operations. So 
please wrap them in thick 
paper, write "Dangerous 
waste" on the waste bag, and 
dispose of them as ordinary 
waste.
Please contact stores and 
manufacturers about how to 
dispose of cans and bottles 
that contain hazardous 
chemicals or paint.

Empty out the contents 
of cans and bottles 
(including plastic 
bottles) completely and 
rinse them with water.

Make sure to remove 
caps from bottles 
(including plastic 
bottles) and dispose of 
plastic caps as plastic 
waste (plastic 
containers and 
packaging) and metal 
caps as recyclable 
waste.

Dispose of plastic bottle 
labels as part of plastic 
waste (plastic 
containers and 
packaging).

Crush empty cans and 
plastic bottles to make 
them as small as 
possible.

Points to Be Noted When Disposing of Recyclable Waste

* Fluorescent light 
tubes are 
collected at 
waste collection 
centers.

- 6 -
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How Recyclable Waste Is Processed
Collection of recyclable waste
Once every week

Sorting facilities

Recyclable waste is sorted into empty cans 
(aluminum and steel cans), empty bottles (non-
colored, brown, and other colors), and plastic 
bottles, before they are compressed or otherwise 
processed.

Recycled iron 
products

Recycled aluminum 
products

Recycled bottlesRecycled plastic bottle 
products

Each recyclable waste material is collected by 
manufacturers to be used for the manufacture of 
various products.

- 8 -

Flow of Recycling

Steel Cans
Steel (iron) is made from iron ore. Collected 
steel cans are melted at iron works to be reborn 
as steel used for construction.

Recycling rate
(National average for 2014)

Energy 
required for 
production

Recycling makes it 
possible to reduce 

energy consumption 
to about one 

forth.
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Recycling

Consumers Collection of 
recyclable waste

Sorting Facilities

Waste is sorted using magnets.

Iron works
Iron scraps are 
melted in blast 
furnaces and 
electric furnaces.

Recycled 
products

Construction steel, etc.

- 9 -

Aluminum 
Cans

Aluminum is made from bauxite and requires a 
large amount of electricity for its production. 
Collected aluminum cans are melted at 
aluminum recycling factories to be reborn as 
aluminum products and aluminum cans.

Recycling rate
(National average for 2014)

Energy required 
for production

Recycling makes it 
possible to reduce 

energy 
consumption to

one-thirty-third.
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Recycling

Consumer
s

Collection of 
recyclable waste

Waste is sorted by magnetic 
force.

Aluminum 
recycling 
factories
Aluminum scraps are 
melted at high 
temperatures into 
recycled metal.

Recycled 
products

Aluminum products, 
etc.

Sorting 
Facilities

- 10 -

Glass bottles are made from limestone, soda ash, silica 
sand, and cullets (pieces of broken glass) and colored with 
metal ions (such as iron oxide and chromium oxide). 
Returnable bottles, which can be washed and used 
repeatedly, are environmentally friendly containers.

Cullet usage rate
(National average for 2014)

Number of reusable 
times

Beer 
bottles

15 to 16 
times

Returnable bottles
Collection of 
recyclable waste

Bottles are 
thoroughly washed 
and refilled with a 
beverage.

(Recyclable)

Recycled 
products

Bottle manufacturing factories

Bottles

One-sho (1.8 
liter) bottles
12 to 13 
times

Milk bottles
50 to 60 
times

One-way bottles
(Unrecyclable)

Bottles are sorted at 
sorting facilities into 
non-colored, brown, 
and other colored 
bottles. Sorted bottles 
are crushed into 
cullets.

Recycling factories

Other cullets
These cullets are recycled 
into materials for tiles and 
pavements.

Non-colored or 
brown cullets
Used as materials for 
recycled bottles

Collected by 
liquor shops and 
other stores.

- 11 -

Plastic bottles are made from polyethylene 
terephthalate (PET), a kind of plastic. Their 
production has shown a rapid increase in recent 
years.

Plastic bottle 
recovery rate

(National average for 
2014)

Plastic bottles
Collection of 
recyclable waste

for drinking 
water, liquor, and 
soy sauce.

Recycled products Plastic bottle recycling 
factories

Plastic bottles without the

mark (such as 
cooking oil bottles and 
kitchen detergent bottles) 
should be disposed of as 
plastic waste (plastic 
containers and packaging).

Plastic 
Bottles

One and a half 500-ml 
plastic bottles can be…
recycled 
into a pair 
of gloves.

Sorted at 
sorting 
facilities

Plastic bottles are recycled into 
products such as plastic bottles, 
carpets, clothes, and detergent bottles.

Plastic bottles are made into 
recycled PET flakes at 
recycling factories.

M
ad

e 
in

to
 fl

ak
es

C
le

an
ed

La
be

ls
 re

m
ov

ed

Pu
lv

er
iz

ed

Fo
re

ig
n 

ob
je

ct
s 

re
m

ov
ed

- 12 -

Plastic Containers and Packaging

What are plastic containers and packaging?

"Container" refers to a container (including 
bags) for products, while "packaging" refers to 
packaging used to wrap products. Plastic 
containers and packaging are the plastic 
containers and packaging left after their 
contents are emptied out or used.
* Products that can be disposed of as plastic 

containers and packaging should have the 

mark.
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Examples of Plastic Containers and Packaging

Plastic bottles

Containers for cooking oil, 
sauce, broth, dressing, and 
lactic acid drinks

Containers for detergent, 
shampoo, hair conditioner, and 
cosmetics

Containers for 
medicines such 
as mouthwash 
and eyewash

* Please dispose of bottles for soy 
sauce, drinking water, and liquor as 
recyclable waste.Plastic cups and packages

Cups for noodles, 
custard pudding, and 
jelly

Packages for eggs, 
fruits, and hams

Cases for medicines, 
cosmetics, and daily 
commodities

Battery 
wrappings

Containers for lunches sold 
at convenience stores, 
fermented beans, and tofuPlastic trays (tray containers)

Fruit trays Trays for side dishes, 
fresh food products, 
and sushi

Tray containers for sweets, nori, 
and curry roux

Plastic bags and wrappings

Bags for bread, snacks, and 
vegetables, and candy wrappings

Bags for instant foods 
and frozen foods

Wrappings for perishable food 
and lunches sold at convenience 
stores, and wrapping films for 
products like cup noodles

Supermarket bags, 
bags for clothes, toilet 
rolls, and daily 
commodities, and 
detergent bags

Plastic tubes

Tubes for mayonnaise, ketchup, and 
grated wasabi radish

Other 
products

Plastic caps and labels for plastic 
bottles, spray cans, and glass bottles

Net bags for oranges 
and onions

Foam polystyrene protectors 
and sheets for products 
such as fruits and electric 
appliances

- 13 - - 14 -

Items That Are Not Included as Plastic Containers and Packaging
Please don't dispose of these items together with plastic containers and packaging.

Products that are not made of plastic

Dispose of them as 
ordinary waste.

Wrapping paper 
and paper bags

Deliver them to waste 
collection points, 
such as ward offices 
and environmental 
project centers.

Milk packages
Empty glass bottles 
and metal cans

Dispose of them as 
recyclable waste.

Plastic bottles for soy sauce, 
beverage, and liquor

Plastic bottles for soy sauce, 
beverage, and liquor

Attachments to products

Straws attached to beverage 
packages
Lunch spoons
Measuring spoons for detergents

Please dispose of them as ordinary 
waste.
* Excluding plastic bags that contain these 
attachments, which should be disposed of as 
plastic waste (plastic containers and packaging).

mark

With the

* Excluding caps and 
labels, which should be 
disposed of as plastic 
waste (plastic containers 
and packaging).

Please dispose of them as recyclable 
waste.

Products
Toys
Videotapes and compact discs
Dishes
Stationery such as ballpoint pens and 
rulers
Toothbrushes
Washbowls and buckets
Vinyl sandals
Hangers
Disposable lighters
Disposable products, such as 
antismoking pipes and draining bags

Please dispose of them as 
ordinary waste.

* Items shaped as containers that are themselves 
sold as products, like food preservation 
containers, soap cases and cosmetic pouches, 
are not included as plastic containers.

- 15 -

How to Dispose of Plastic Containers and Packaging

Empty out the contents of 
containers completely before 
disposing of them.

Empty out the contents of food 
containers and bags completely before 
disposing of them. Unstained 
containers and bags may be disposed 
of as they are.

Don't dispose of items other than plastic 
waste together with plastic containers 
and packaging.

Items, such as retort pouches for instant foods, that are 
combined with materials other than plastics, should be 
disposed of as plastic waste (plastic containers and 
packaging).

Remove paper labels and seals (sell-by date seals or price 
labels) that are easily removable, however small they may 
be. Labels and seals that cannot be easily removed may be 
left as they are.

Dispose of polystyrene trays 
to waste collection counters 
at supermarkets and other 
stores as much as possible.

Wash containers and wrappings clean 
before disposing of them.

Rinse out food 
remains using 
residual water from 
dish washing. 
Containers and 
packages stained 
inside that need to be 
decomposed to be 
washed clean should 
be disposed of as 
ordinary waste.

- 16 -

How Plastic Containers and Packaging Is Processed

CitizensPlastic containers and packaging that are 
separately collected are recycled as 
materials for chemical and plastic 
industries. Plastics

Once every week
Collection of plastic waste

Plastic recycling factories

Pulverized 
and 

pelletized

Pulverized 
and 

cleaned

Used as materials for 
the chemical industry 
and fuels for steel 
production

Recycled as plastic 
material

Recycled into 
plastic containers, 
wrappings, toys, 
hangers, car 
stoppers, and 
flower pots

Turned into oil Gasified
Turned into chemical 

materials by coke 
furnaces

Used as reducing 
agents for blast 

furnaces

Heat-decomposed to 
extract oil and used as 
fuels or materials for the 
chemical industry

Heat-decomposed to 
extract several kinds of 
gases and used as 
materials for the chemical 
industry and fuels

Used as reducing agents 
for producing iron ore at 
blast furnaces

Heat-decomposed by coke 
furnaces and used as 
reducing agents for iron 
ore or materials and fuels 
for the chemical industry

- 16 -
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Waste discharge designation system by use of 
“contents-visible waste bag (transparent or semi-

transparent)”

For discharge of all wastes including ordinary waste, recyclable 
waste, plastic containers and packaging, transparent or semi-
transparent waste bags through which contents are visible need to 
be used. Do not use opaque bags or cardboard boxes through 
which you cannot see the contents inside. Wastes discharged in 
those opaque containers will not be collected.

- 18 -

What Is Bulky Waste?

Bulky Waste Collection 
Application Center

Telephone: 0120-79-0053

Items 
collected as 
bulky waste

Domestic waste materials discharged from everyday lives, 
whose largest sides or diameters exceed 30 cm, or which 
are in the shape of poles and exceed 1 m in length.

Fees will be charged for the collection of waste disposed of 
in large quantities at one time when moving or for 
housecleaning.

Note also that 
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Thank you!
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Overview of Information Dissemination 
and Enlightenment among Citizens

Osaka City Environment Bureau

1

Contents of Information Dissemination and 
Enlightenment Required from Authorities 

2. Acquisition of citizens' understanding to administrative service 
About the installation of facilities and service management 

1. Acquisition of cooperation from citizens on service 
implementation 
Improvement in discharge manners 
Proper discharge of waste according to the collection system of 
the administration 

3. Implementation of collaborative work with citizens and service 
providers 

4. Environmental education 

2

Recycling 
pretreatment

facilities 
(Sorting etc.)

(Foreign substance
removal etc.)

Reclamation
disposal land

Recycling

Intermediate
processing
facilities

(Incineration) 
(Crush)

Intermediate 
processing facilities

Citizens
Cooperation to
discharge method

Private service
providers
Waste reduction in
quantity, recycling,
town cleaning, etc.

City Waste Disposal

3

Contents of Information Dissemination and 
Enlightenment Required from Authorities 1
Acquisition of cooperation from citizens on service 

implementation

Keeping citizens informed of the waste discharge rules. 

Implementation of trusted service 
Waste is always collected on time. 
Waste uncollectible or not meeting the discharge rules is 
not collected.

4

Contents of Information Dissemination and 
Enlightenment Required from Authorities 2 
Acquisition of citizens‘ understanding of 

administrative service

Implementation of environment-friendly service 
management with no pollution. 
Explanation of necessity for the service and the 
installation of facilities. 
Public presentation of the contents of the facilities and 
service. 
Implementation and public 
presentation of environmental 
assessment. 

Maintenance of facilities with no aggravation of the 
circumference environment. 

5

Contents of Information Dissemination and 
Enlightenment Required from Authorities 3 
Implementation of collaborative work with

1. Town beautification 
Cleaning in front of each family's house, and town cleaning 
activities of local communities

2 Waste reduction in quantity
Waste quantity reduction before discharge and waste recycling 

3. Planning and presentation of a menu that can be implemented 
by citizens with ease Maintenance of social systems

4. Fostering of a network to promote collaboration work 

6
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Contents of Information Dissemination and 
Enlightenment Required from Authorities 4 
“Environmental education and waste problem 
education”

1.  Home education 

2.  School education 

3.  Social education 

4. Enlightenment through local communities and NPOs 
Heightening the social evaluation of citizens and enterprises. 
EcoMark, Green Mark, R Mark, etc. 
ISO14001 arrangements. 

7

School education 
Osaka City prepares “Osaka Environment Class,” a side reader 
to be used in classes of elementary schools and junior high 
schools for sufficient environmental education which covers 
global warming, biodiversity, waste reduction and urban 
environment conservation. Through the education, Osaka City 
aims at creating sustainable society.

For 3rd and 4th graders 
of elementary school

For 5th and 6th graders 
of elementary school

For Junior high 
school students 8

Enlightenment through local communities

“Waste Reduction Leader”(Zero Waste Leader)
Zero Waste Leaders is an initiative which promotes the recycling of
waste in the Osaka area.
Zero Waste Leader members, in cooperation with Osaka citizens
work together on a mandate to carry out a Waste Reduction 
Action Plan and the Civic Action Menu.

9

Guidance for citizens and enterprises' 
consciousness

1. Guidance with merits provided 
Subsidy and commendation systems 

2. Guidance with demerits imposed
Regulation instruction measures: Regulations, instructions, 
penalties, and charges

3. Promotion of volunteer activities and philanthropy activities 

10

To promote volunteerism and support a clean city, individuals 
and organizations that perform clean-up activities in the area 
will be given cleaning utensils, and after years of volunteering 
will be awarded for their efforts.

Promotion of volunteer activities and philanthropy 
activities

Support Cleaning Activities

11

Introduction of examples of measures taken by 
authorities 

1. Magazine of the city 

2. Mass communications

3. Website, brochure, bulletin board, image, sound and other 
media

4. Events

12
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Mass 
communications

Magazine of the 
“Osaka City Government”

5 ,1, 2013  Nihonkeizai Shinbun

13

3. Website, brochure, bulletin board

Brochures

Homepage

14

http://www.city.osaka.lg.jp/contents/wdu020/kankyo/english/
English-language edition

Using boards of 
collection vehicle 
for promotion

15

Eco- tour for family

Eco-cooking class
(In the morning)

Events

16

Eco- tour for family

Tour to Incineration plant
(In the evening)

17 18
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Eco Festival 
Garage Sale 
in Osaka Town

19 20

Environment Education by Environmental management centers

21

Incineration Plant Open Day Tours

22

71



Osaka City

Collection and Treatment of Used Collection and Treatment of Used 
Fluorescent Lamps and Other uorescent Lamps and Oth

Wastes in Osaka City

July 14th, 2016
Osaka City Government 

Environment Bureau

Osaka City Contents

1. Overview of Osaka City
2. Current practices for waste segregation 

and treatment 
3. Collection and recycling methods for 

used fluorescent lamps and other 
wastes

4. Budget
5. Future efforts

Osaka City Overview of Osaka City

Kyoto City

Kobe City Osaka City

Area 225.21km2 (2014)
Population 2,686,246 people (2014)
Households 1,364,161 households (2014)
GDP approx. 19 trillion yen (2013)

Osaka City

Waste Management and 
Public Cleansing Law

Law for Promotion of Effective 
Utilization of Resources

Container and 
Packaging 

Recycling Law

Home 
Appliances 

Recycling Law

Construction 
Materials 

Recycling Law

Food Wastes 
Recycling 

Law

End-of-life 
Vehicles 

Recycling Law

Law on Promoting Green Purchasing

Fundamental Environmental Law

(Establishment of General Systems)

Fundamental Law for Establishing 
a Sound Material-Cycle Society

(Regulations according to the Characteristics of Respective Items)

Legislative Framework 
to Establish a Sound Material-Cycle Society

1994 8

2001 1

2000 4 2001 52002 52001 4 2005 1

Small Home 
Appliance 

Recycling Law

20012 8

Osaka CityBasic Principles for Waste Treatment 

In Japan, waste must be treated and recycled according to the 
“Waste Disposal Law” and various other recycling laws.
Japanese law separates waste into two types: waste generated from 
households are classified as “municipal waste” and waste from 
businesses and industrial sources are considered as “industrial 
waste.”
The processing of “municipal waste” is the responsibility of the 
municipality, while the processing of “industrial waste” is the 
responsibility of each business operator that is generated the waste.
Even the same two fluorescent lamps may end up being processed 
differently, depending on whether they were discarded by 
households or by industrial sources. 
In conformity with the laws, Osaka City collects and treats 
“municipal waste”, such as used fluorescent lamps, which are 
discarded from households.
Also, to encourage segregation of household waste and the 3Rs, we 
implement public awareness-raising activities.

Osaka City Waste Segregation in Osaka City

Ordinary waste (collected 2x a week) Plastic packaging and containers (collected 1x a week)

Recyclable waste 
(collected 1x a week)

Used paper/ clothing (collected 1x a week)

Bulky waste (fee required)

If the diameter, or any of the 
sides of the waste is larger than 
30 cm, or is a cylindrical rod 
over 1 m long, then it is 
considered as “bulky waste”
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Osaka City Waste Collection Centers
In order to reduce the amount of waste disposed and to 
encourage recycling, we have placed collection boxes 
at ward offices and environment management centers, 
which act as waste collection centers.

Fluorescent lamp tubes, mercury thermometers, dry-cell 
batteries, ink cartridges, used small home appliances, 
maternity clothing, baby clothing and children’s clothing

Targeted Waste Types

Number and location of collection boxes
Location Number

Private facilities 158
Ward offices and 
public facilities

66

(as of April 1, 2016)

Osaka City
Amount of Waste Collected at Collection Centers

2013 2014 2015
Fluorescent 
lamps/ Hg 
thermometers

18 18 18

Dry-cell batteries 64 69 73
Ink cartridges 4 4 2.3

Used small, 
home appliances 6.5 12.3 13.5

Maternity, baby 
and children’s 
clothes

23 21 25

(Unit: tons)

Osaka City

How to Discard Used Fluorescent Lamps, Hg 
Thermometers and Dry-Cell Batteries

Collection centers were established in October 2001, to promote the 
proper recovery, treatment and recycling of mercury and metals 
contained in fluorescent lamps, mercury thermometers and dry-cell 
batteries.

Discarding fluorescent lamp tubes
To prevent breakage, lamp tubes should be 
packed in cardboard boxes or tubes, or be 
wrapped in newspaper before being 
brought to the collection centers

NOT accepted at collection centers
Bulbs, glow lamps, LED lights, electronic thermometers, button cell 
batteries, rechargeable batteries

Osaka City

Collection Boxes for Used Fluorescent 
Lamps and Other Wastes

Supermarkets installed with 
collection boxes are marked with 
stickers that say “Store cooperating 
in the collection of used dry-cell 
batteries and used lamps” or “Store 
cooperating in the collection of used 
dry-cell batteries”

•Collection boxes are placed 
in public facilities, ward 
offices and some 
supermarkets
•Waste can be brought in any 
time during opening hours of 
the establishment

Osaka City
Collection Vehicles for Used Fluorescent 

Lamps and Other Wastes Osaka City Collection Centers (Civic Center)
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Osaka City Collection Osaka City

Temporary Storage 
(Environment Management Center)

Osaka City
Recycling Used Fluorescent Lamps 

and Other Wastes
Collection centers

Lamps/ Hg thermometers Dry-cell batteries

Dismantling/ Segregation/ 
Treatment

Dismantling/ Segregation/ 
Treatment

Glass

Transport

Mercury Iron Zinc, manganese

Reused as glass 
wool (insulation)

Reused as 
mercury

Reused as 
iron

Micronutrient 
fertilizers, zinc 
ingots

Osaka 
City

Waste 
treatment 
companies

Manufacturers

Osaka City Budget for 2016
Activity Content Budget (JPY)

Waste collection at 
collection centers

Purchasing collection containers for 
fluorescent lamps and other wastes; 
creating pamphlets, etc. 

5,154,000

Awareness-raising 
and promotion of 
waste reduction and 
3Rs

Conducting classes and lectures on 
recycling, etc. 2,230,000

Engaging in initiatives 
with the local 
community that 
promote waste 
reduction and 
recycling

Local awareness raising activities such 
as waste reduction campaigns during 
local festivals, garage sales, conducting 
tours for citizens, and commissioning 
waste reduction promotion officers

15,580,000

Educational materials 
for schools

Developing a supplementary book for 
elementary and middle schools, titled 
“Osaka Environment Department”

5,954,000

Treatment of used 
fluorescent lamps and 
other wastes

Paying the treatment fee to waste 
treatment companies 7,808, 000

Osaka City Future Efforts
We will continue to promote the collection and 

recycling of used fluorescent lamps by:

Thoroughly raising awareness on the community level:
Informing citizens on the dangers of mercury and educating them on proper 

treatment and disposal methods
Taking advantage of community events to increase collection:
Like in the past, taking various community-level events as opportunities to 

promote collection of waste
Promoting recycling of used fluorescent lamps that are emitted from 

businesses:
As the switchover to LED lighting increases, we will provide guidance on 

the recycling process for the large amounts of fluorescent lamps that will be 
discarded

Preparing for the Minamata Convention on Mercury:
In October 2013, at Kumamoto City and Minamata City, the “Minamata

Convention on Mercury” was adopted and signed. Following this, in June 
2015, the “Act to Prevent the Mercurial Pollution of the Environment” was 
enacted in Japan

Osaka City

Osaka Sushi

Tako yaki
BunrakuKaiyukan Aquarium

Universal Studios Japan

Thank you!
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Attachment⑦ Pictures of Activities 

2nd Activity in Malaysia  

  

Kickoff meeting（15th, October, 2015） Kickoff meeting（15th, October, 2015） 

Group Photo 

  

Kickoff meeting（15th, October, 2015） 

Interview from media after meeting 

Participant conference（15th, October, 2015） 
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Attachment⑦ Pictures of Activities 

5th Activity in Malaysia 

  

Interview to DOE（29th, April, 2016） 

Exchanging opinion between DOE and Nomura 

Kohsan with company which are Cenviro and SP. 

Same as left box. 

 

6th Activity in Malaysia 

 
 

Meeting with SP（1st, November, 2016） 

Interview with Mr. Kumar (CEO) of SP. 

Meeting with SP（1st, November, 2016） 

Content of discussion 
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Attachment⑦ Pictures of Activities 

9th Activity in Malaysia 

Interview with SP and government on Penang 

（11th, April, 2017） 

Interview with SP and government on Penang 

（11th, April, 2017） 

Explaining treat fluorescent lamp by using 

trommel way. 

Interview with DOE and Cenviro（13th, April, 2017） Interview with DOE and Cenviro（13th, April, 2017） 

Explaining treat fluorescent lamp by using 

trammel way. 
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