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Overview of

Center for Material Cycles and History

January 1938
Waste Management Research
March 1974
July 1990
Contributing to sustainable use of resources and reducing wastes April 1992

and environmental loads accompanying usage

Center for Material Cycles and Waste Management Research (CMW) is tasked with surveying and
investigating the current state and future prospects regarding the use of materials in society and

January 2001

environmental loads accompanying usage. We also assess materials both as potential resources and
for their toxic properties, and conduct studies on the recycling of resources and proper disposal of
wastes and waste water, develop technologies for restoring the environment, and investigate the
implementation of technologies in the field.

April 2001

April 2006

April 2011

National Institute for Public Health established

National Institute for Environmental Studies (NIES) established

Designation of NIES in Japanese changed

Waste Management Engineering Division established in

National Institute for Public He

Ministry of the Environment established as part of administrative

reforms of the Japanese;government (centralization of waste

administration). Waste Management Research Division established in

NIES (by transferring and integrating Waste Management Engineering

Division from National Institute for Public Health)

NIES established as an incorpofated administrative agency. Waste

Research Division expanded to Research Center for Material Cycles and

Waste Management. First five-year plan* (2001-2005) commenced

Designation of the Center in Japanese changed. Second five-yea

(2006-2010) commenced

Designation of the Center changed to Center for Material Cycles and
Waste Management Research (CMW). Third fi

commenced

*Five-year plan: A medium-term plan on which the operation of an independent
administrative institution|is based. In the case of National Institute for

Environmental Studies, sych a plan is formulated as a five-year plan to achieve .
“medium-term objectives'| determined by the Minister for the Environment..55=>—

ve-year plan (2011-2015)




Overview of research activities on

material cycles and waste management

Overview of the studies

Material-cycle society programs

Organization

Research topics Keywords Expected results

Project-1: Appropriate man-
agement of materials with hazards

Director <|: Deputy Director

Flow of materials and money R b Coord
esearch Coordinator

and resource potential in harmony (Supply chain) Contribute to safe and
with international material cycles environmentally efficient
Consumption of resources and material cycles and waste — Sustainable Material Cycle Systems Section is in charge of studies on

PI‘OjeCt—Z: Establishment of environmental impacts management in Japan formulating future visions of a material-cycle society, establishing the goals of
appropriate technological system for ol e v 6L (Asie)) e Eolici:ls relatedhto malterial cycles, and designing technological and social systems
municipal waste in Asia Systems and rules of society the creation of supportive orachieving the goals
PI’OjCC L R el social systems — International Material Cycles Research Section is in charge of analyzing

Technical systems systems and investigating appropriate management measures for materials in and

material cycle system by utilizing

) . outside Japan in order to promote an international sound material cycle society.
regional characteristics

— Material Lifecycle and Substance Management Section is in charge of studies

Necessary wa Ste man age me nt research es on promoting the recycling of resources by investigating both the positive
. . .. (resources) and negative (toxicity) aspects of wastes and appropriately controlling
n I‘CSP Onsc tO nathIlal pOllCleS the entire life cycle of products.

Research topics Keywords Expected results — Fundamental Recycling Technology Section is in charge of developing basic

technologies for chemical analysis, material testing methods and

Technology development, Technolo

) , 24 i P . C't?y physicochemical property measurements of recycled resources and wastes to
innovation, Energy assessment, Ci . . .
24 make the best use of resources contained in wastes and to reduce environmental

Thermal treatment technologies planning, Large area, Separation class

for a low-carbon society loads.
Land reclamation, Environment
Development of new landfill and restoration, Reserve, Accelerated waste — Appropriate Waste Disposal Engineering Section is in charge of developing
control methods stabilization of landfill, Quality control and verifying waste treatment technologies that are proper for environmental
technology ) ) protection, highly efficient and reliable in terms of energy and cost and
Low-carbon method of treating Mixing treatment of organic wastes C}?ntr 1butle to solving investigating their implementation in and outside Japan by considering regional
L . . » short- to long-term impor- isti
liquid wastes in harmony with Smart house dispersed waste treatment 5o 0;31 materi alp characteristics.
natural material cycles (new concept responding to changes in . . . L
lifestyle) cycle and waste manage- — Environmental Restoration and Conservation Technology Section is in charge
) . ifestyle o . s . . i
Methods for treating and analyzing ment policies of developing, verifying and assessing advanced technologies for low-carbon and
negative legacies and difficult-to- Asbestos-containing materials, material cycle systems suitable for restoring and regenerating the water
Difficult-to-recycle materials environment in polluted areas in and outside Japan.

recycle materials
(cathode-ray tube glass, liquid crystal

Environmental safety and quality panels, excess mercury), POP wastes,
illegal waste dumping, inappropriate development of material cycles and waste management and is in charge of

L— R & D Promotion and Partnership Office is the core of research and
assessment of recycled products disposal sites promoting cooperation with other institutes in and outside Japan on technology

development and implementation in society.
Use of construction materials,

Recycled plastic products




Appropriate management of materials
with hazards and resource potential in
harmony with international material cycles

Material-cycle society program

Understanding international material flows and system analysis

We are investigating the flows of resources, materials, and products that are internationally transferred, and conducting system analysis on those material cycles.

Field study on product and material cycles for managing resources and toxicity

We are analyzing resource recovery and the environmental emission and impacts of hazardous substances in recycling and disposal processes via field studies to develop more effective measures.

Proposing management measures toward international sound material cycle society

We are discussing the current management measures and future perspectives toward the international sound material cycle society.

Establishment of appropriate
technological systems
for municipal waste in Asia

Material-cycle society program

Development of a method for designing Semi-Aerobic landfill technologies appropriate for Asian districts

We are assessing the effects of Semi-Aerobic landfill technologies in mitigating global warming and reducing pollution by leachate, and will propose its specification appropriate for the climate and wastes in Southeast Asia.

Development of on-site wastewater treatment technologies for developing nations

Proper technologies are being developed for treating and recycling liquid wastes, such as sewage, kitchen wastes and sludge. We will modify them to suit the local conditions and propose low-carbon and efficient systems.

Development of tools to assist the planning of waste management systems

We are developing models for estimation of future waste generation, and design of technical, social and economic systems, and will propose improvements of waste management.

To analyze and propose appropriate management of materials in Japan and overseas

Analysis of international supply chains
—

Analysis and evaluation of recycling
technologies in and outside Japan

International sound material

cycle society

Many products on domestic and international markets, such as
electric and electronic equipment, contain valuable resources such
as precious and rare metals as well as toxic substances such as
heavy metals and flame retardants. Japan needs methods for
managing resources including base and rare metals taking into
account international material cycles, while the international
community, particularly Asian nations, should recover and recycle
materials to control environmental pollution.

In this study project, we are integrating system analysis and
field studies on the international cycle of materials circulating in

Field research to

Concept of Environmentally clarify the environmental
Sound Management (ESM) impactsin Asia

and around Japan. We are also discussing the recycling of
resources and regulatory measures for hazardous substances both
in Japan and internationally. We are also discussing recycling of
resources and regulatory measures for hazardous substances both
in domestic and international scale.

Based on the investigation and analysis of material flows and
surveys on the life cycle behaviors of products, we will propose
appropriate management of products that contain both resources
and toxic substances for promoting 3R overseas as well as in
Japan.

To establish appropriate waste management systems for urban districts in Asia

Solid and liquid wastes

« Should be promptly removed (to prevent odor and diseases)
from the living environment in densely populated and industrialized

urban and suburban districts.

Kitchen wastes

Sludge

Industrial waste water
Centralized waste treatment is sometimes inefficient.
In-situ treatment technologies promote proper treatment and recycling.

Development of decentralized
technologies for treating liquid wastes%
« Modification and implementation of

Johkasou systems
« Efficiency improvement of
“methane fermentation” practices in Asia i}

Many Asian nations are facing rapid population influxes to
cities accompanying economic growth, and as a result, need to
treat vast amounts of wastes in urban districts. Such cities in Asia
need waste management systems that emit few greenhouse gases,
impose little load on the environment, and are feasible both
economically and technically to improve the hygiene conditions
and scenery.

As an advanced nation, Japan has the ability and duty to assist
Asian nations to build frameworks for waste management. In this
project, we are conducting field surveys to clarify the present

£
Suburban to rural districts

Modifications and combinations

of technologies to encourage
their use

Implementation of
Semi-Aembic landfill in Asia
«To reduce pollutants in drainage
«To reduce greenhouse gases

«To facilitate use of filled land

<>

Avoiding
landfilling of
organic
wastes by
pretreatment
and

recycing

Proposing optimum landfill and
management methods depending
on rainfall characteristics, temperature
and kind of wastes

The latest and best technologies cannot always be used due to
the geography and economy of the region.

Development of aids for formulating

waste management plans

« Establishment of future visions and evaluation indices

« Analysis and prediction of the amount and composition of wastes

« Evaluation of the environmental loads and costs of introducing
alternative systems

Evaluation of the entire system
consisting of new and existing
technologies

states of waste management in urban districts in Asia, and are
modifying the highly efficient decentralized wastewater treatment
and Semi-Aerobic landfill technologies of Japan to suit the
conditions in Asia. The modified technologies will be introduced
into Asian cities combined with existing techniques. We are also
developing tools to assist the planning of waste management
systems in Asian cities to promote proper waste treatment and
recycling. Based on the results, a waste management system will
be developed and tested in an actual city or urban district to verify
the effects, which is the goal of this project.



Establishment of material cycle system
by utilizing regional characteristics

Material-cycle society program

Designing a framework for constructing regionally-appropriate material cyce systems

We will identify problems to be solved for constructing systems and investigate the appropriate geographical scale of material cycles.

Design, assessment and implementation of regionally-appropriate material cycle systems

Appropriate systems for recycling waste plastics, waste biomasses and used electric appliances, etc. and construction methods will be investigated.

To determine which wastes to recycle, how to recycle them, and what recycling system to establish

Proper material cycle systems of various geographical scales
should be established to build a sound material-cycle society. In
this project, we are investigating the framework for establishing
material cycle systems appropriate for regional characteristics
such as the state of waste generation, industries and relations
among various entities. We will also design proper material cycle
systems for several recyclable resources (including waste plastics,
biomass wastes, used products containing critical metals, etc.) at
the municipal, prefectural, regional, and national levels. The

Regional to national level

Prefectural to regional |

systems will be designed to minimize the load on the environment
and costs and also to revitalize and promote regional economies
by actively using and cultivating regional industries and other
entities. The project aims to contribute to regional communities
by designing actual systems and to the science of material cycles
by establishing methodologies for estimating the appropriate
geological scale of material cycles and formulating concepts for
the local use of material cycles.

Necessary waste management researches in response to national policies

Other major researches and studies

Evaluation of waste incineration system and development of
« energy recovery technology
To promote the appropriate treatment and recycling of wastes and build a low-carbon society,
we are developing tools for municipal governments and private operators to assess the amount
of carbon emitted in the production and operation of their incineration plants. We will also
establish low-temperature gasification technologies, which are expected to contribute to a
low-carbon society and propose a prototype of a plant system.

Development of quality control engineering system for wastes
« towards an advanced sound material-cycle society
To present waste management strategies needed for the advanced recycling society in future,
we will classify wastes by resource value, environmental load and treatment costs, and will
develop new technologies and systems for controlling the quality of wastes which are to be
recycled or treated, and for final disposal, etc., by managing material flows and setting new
types of final disposal.

Establishment of appropriate countermeasures for domestic
« liquid-waste and greenhouse gas emissions
We are investigating greenhouse gases generated from packaged plants “Johkasou” for treating
domestic wastewater and the effects of disposers and water-saving devices, etc. on sewage and
waste treatment. We will also develop systems for properly treating domestic wastewater that
minimize residues, environmental loads, greenhouse gas emissions, etc. appropriate for
regional characteristics.

Development and evaluation of treatment technologies and
. analytical methods for the countermeasures toward legacy

wastes and materials with recycling difficulties
Proper treatment technologies are being researched and developed for asbestos, persistent
organic compounds (POPs), and other “negative legacies”. We are also developing technologies
for recycling materials that are difficult to recycle, and methods for evaluating new treatment
and recycling technologies, and measuring the progress of treatment. Remedial systems for
illegal dumping sites and improper disposal sites are also being investigated.

Development, standardization and application of testing
« methods for the evaluation of recycled products on the
environmentally sound quality of chemicals
Measures will be developed and proposed for facilitating the recycling of construction wastes
and byproducts including testing methods and standards for ensuring environmental safety.
We are also researching the flow of toxic substances, such as additives, in the production and
use of recycled plastics to investigate the environmental safety.




Establishment of regional network for standardization

| iO n al ACt iVit i e S Ob ] e CtiVC S and application of system and technology

1) Enrichment of waste management tools and data
2) Capacity development

Center for Material C les and Waste Management Research (CMW) at NIES Development of Semi-Aerobic landfill technology

( s been active g its reach of research partnershlps with overseas In order to examine the possible installation of Semi-Aerobic landfill in the condition of
W I(Sltl es since its establishment in 2001. Southeast Asia, we have launched the pilot landfill cell in Leam Chabang, Thailand. For the

purpose of technology transfer and knowledge sharing, the investigation is implemented based
on the MOU with Kasetsart University, King Mongkut’s Institute of Technology and

Leamchabang city in Thailand.
Contact: Dr. Masato Yamada

CMW has concluded Memorandum of Understanding (MOU) with 7 overseas
institutes and universities. Through conclusion of MOU with various institutes,

CMW has expanded the area and region of research and it is continuously
growing the researcher’s network through implementation of different programs

Development of resource recycling and appropriate treatment

systems for liquid wastes

such as joint r esearches and tr a1ning wor. kShOPS- To propose an efficient and effective co-benefit technology for the treatment of liquid wastes in

developing countries, we are conducting the researches on the functions of small-scale

O li -includi lands, johkasou, ic pl
Lastly, CMW also accepts e s als s e B el el AT e e e decent.ra ized wastewater trea.tment systems-including wetlands, johkasou, and aquatic plant
and soil treatment systems suitable for rural areas.

visitors to CMW exceeds more than 100 people a year. Our researchers welcome Contact: Dr. Kaigin Xu

you and provide you a research background and insights. Launch of training

workshop of “Sustainable landfill management” with funding partners is also a Development of tools to assist the planning of waste management systems

way of technology e methodology ot younger TR In order to plan and e.Vﬂuate the waste @anagement sysfem e?tabhshed by natlona.l/loca‘l
government, appropriate model of planning and evaluation will be an output of this project.

from developlng countries in Southeast Asia. For developing countries, Not only formal sector but informal sector should be taken into
consideration in terms of waste management. Main field of research is Hanoi city in Vietnam

and other medium-small sized cities in the country.

Contact: Dr. Kosuke Kawai

Appropriate management of international material cycles with

hazardous and resource potential
International and domestic material flow of E-waste and other recyclable resources is surveyed

International Partners with MOU agreement

in Asia. Environmental effect by E-waste recycling is investigated throughout field survey and

SWEDEN: KD ::E::.. .o

oInternational Institute for =+ oo .
Industrial Environmental Economics,
Lund University

experimental analysis. In order to reduce hazardous potential and achieve effective resource

recovery, we explore the environmentally-sound management of E-waste (and others) in Asia.
Contact: Dr. Atsushi Terazono

Development of Environmentally Sound Quality Control Method of

Recycling Materials in Construction Toward East Asian Standard
Regulatory system and current status of the recycling of by-products and solid wastes in
construction are investigated especially from the aspect of environmental safety. Toward East

CHINA: Asian standard, a basic concept and framework for the assurance of environmental safety
«North Resaerch Center for
Rural Wastewater Treatment Technology,

Ministry of Housing and Urban-rural Development

quality as well as test methods are proposed by NIES and are discussed with Chinese, Korean,
and Taiwanese research institutes.
Contact: Dr. Hirofumi Sakanakura

Environmental Product Policy and Extended Producer
Responsibility (EPR)

Environmental product policy aims to optimize environmental performances of a product

«Institute of Science for
Environmental Management (ISEM)

o Institute for Urban Environment
and Industry of Vietnam (INEV)

THAILAND.
«Laem Chabang City .
<. «King Mongkut’s Institute of Technology

. E «Kasetsart University

system from production to waste disposal. In collaboration with cooperataive researchers, we
investigate and evaluate policy instruments such as product standards, environmental labeling,
and rewards point systems. As a guiding principle, EPR, especially those built in Japanese

recycling laws, has also been studied.
Contact: Dr. Tomohiro Tasaki



g To Tsukuba Cent
Center for Material Cycles and 1o Tsukuba Center

Waste Management Research
(Material Cycles and Waste

Management Research Building) EEKa"kyo Kenkyusho Mae

@ COCO'S

.
o
.................

gKankyo Kenkyusho Mae
e Z

\

uop-0 s

1 To Hitachino Ushiku

Map of National Institute
for Environmental Studies

RS
o ‘:“Q\\\\)‘
@@ s ‘\S,\‘Q,Q
. \\e
Tsukuba Station ’ @—6'5\"
T ot e
Sy R’
Kuba Express o
° " o
Seven Eleven Gusto “{\0'6 . %
° A @ Z
) W ° ‘%‘}3 D;
©ONMS 2 ]
\- S o °
[ Matsushio | Z % % eNIMS
v . -
o
{ e [}
% JAXA @ AIST

b
SUC/;,'U raws

Sakura
Tsuchiura IC

Park AIST @
Shimohirooka
: Sasagi
Meteorological

AISTS @®Research Institute

for Environmenta

[ ]
q . 8 &
National Institute .9 * eC0c0's o
v ¢
Studies y

’\s\‘&\“

., ®Familymart

<To Joso

Arakawaoki
Station

M Access

@ 6 km from Hitachino Ushiku Station on
JR Joban Line, 20 minutes by bus

@ 4 km from Tsukuba Station of Tsukuba Express,
15 minutes by bus

@ Approximately 100 minutes from Narita Airport
to Tsukuba Express Station

Hitachino Ushiku
Station

.
RNy,
-----

o\
eN
oW

National Institute for Environmental Studies

Center for Material Cycles
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