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The initiative aims to develop the necessary technologies and systems to achieve by 2010 quantitative targets 
for waste reduction （50% reduction from 1996 levels, 24% recycling rate for domestic waste, 48% recycling rate 
for industrial waste）, and reduce the risk posed to the environment by harmful waste, as laid out in the 
Fundamental Law for Establishing a Sound Material-Cycle Society. 
 
In the mid to long-term, the initiative aims to develop the necessary technology to realize the Sound Material-
Cycle Society envisaged by the above law, and also to build appropriate recycling systems through coordination 
with overseas organizations.

Waste-free and Resource Recycling Technologies Research Initiative

Develop technologies for systems evalua-
tion such as Life Cycle Assessment （LCA） 
energy and material flow analysis, 
establish methods of prediction, and 
develop methods to encourage the 
technology. Also establish systems for 
maintaining contact with citizens, which is 
fundamental to realizing a Sound Material-
Cycle Society. 
 
（Aim） 
Develop technologies that promote the 
transformation to a Sound Material-Cycle 
Society and methods for evaluating 
systems （such as LCA） based on the two 
principles; the hierarchy of material cycles 
and minimizing the environmental burden.

Program for system development 
to support the construction of a 
Sound Material-Cycle Society 

Distribution 
and sale

Program for Sound Material-Cycle 
design and production

Develop design, construction, and production 
technologies that make it possible to “Reduce” 
and facilitate efforts to “Recycle” and “Reuse”. 
 
（Aim）  
Develop design, construction, and production 
technologies for industrial products, food 
resources, and construction materials that 
incorporate and promote the 3Rs.

Program for recycling technologies and systems

Research and develop technologies and systems 
connected with the recycling of end-of-life vehicles 
construction waste, organic waste, and textile waste. 
Also systems related to the promotion of regional 
recycling through the verification of social models and 
other methods. 
 
（Aim） 
Develop and improve recycling technologies and 
systems related to individual recyclable resources. Also 
develop and improve “venous distribution systems”, 
which are the foundation of the recycling system.

Program for appropriate disposal tech-
nologies and systems

Develop technologies to reduce waste volume 
and advanced recycling, decomposition and 
treatment of hazardous waste, revitalize and 
environmentally restore polluted disposal sites 
and monitor inappropriate waste disposal. 
 
（Aim）  
Develop technologies and systems that relieve 
the pressure on disposal sites and eliminate 
inappropriate waste disposal, disposal of 
unwanted goods, and illegal disposal, and reduce 
the environmental burden caused by inappー
ropriate treatment.

Reduce final 
waste disposal

Reduce 
environmental 

burden
Reduce resource 
consumption

Production

Extraction 
of resources

Collection,  
processing 
recycling

Final waste  
disposal

Disposal

Use and 
consumption

Program for system development  to support the construction of a Sound Material-Cycle Society

Evaluating societies by analyzing material and energy flows 
 
Material Flow Analysis（MFA）, which is sometimes referred as Material Balance Analysis, 
is a comprehensive and quantitative methodology for examining the input-output balance 
of materials through a particular system, in which inflows such as energy and material 
resources are transformed into outflows such as products, by-products, and wastes. MFA 
focuses either on entire flows of various materials or on a particular flow of a specific 
material or substance.  
One area of active research is national economy-wide MFA. In one example, 5 countries
（initially 4 countries）—Japan, the United States, and a few countries from the European 
Union jointly launched international comparison research and several European states are 
in the process of implementing MFA in order to evaluate their society’s impact on the 
environment. MFA has been very useful in answering critical social questions about 
“hidden material flows”, which are generated by mining processes that create huge 
volumes of by-products such as sand and rock. 
 

Life Cycle Assessment （LCA） 
 
LCA was originally developed as a method to evaluate the overall environmental impact 
caused by a product’s “function”. In recent years, LCA has been used evaluate waste 
disposal technologies and resource recycling technologies. These LCAs focus either on 
products for disposal or recycling, or on waste disposal and recycling technology（or, more 
specifically, on the services that is provided by these technologies）. LCAs have been 
conducted on a wide range of products, technologies, and systems. 
 

Program for recycling technologies and systems

Developing technologies and systems for recycling end-of-life  products and waste 
 

At the product level, each sector of Japanese society, industry, academia, and 
government is currently working to promote the recycling of post-consumer products and 
waste（based on separate recycling laws, including the Containers and Packaging 
Recycling Law, the Home Appliance Recycling Law, the Construction Material Recycling 
Law, the Food Recycling Law, and the End-of-Life Vehicle Recycling Law）. The Biomass 
Nippon Strategy is another initiative designed to promote the research and development 
of technology relating to the use of biomass. 
At the regional scale, the Ministry of Economy, Trade and Industry and the Ministry of the 
Environment are jointly implementing the Eco Town Project, which supports the regional 
creation of Sound Material-Cycle Societies. The project supports the goal of “zero 
emissions” as the basic framework for creating an environmentally friendly regional 
economic society. The “zero emissions” goal is also regarded as a core pillar of regional 
economic revitalization to promote environmentally friendly regional economic 
development. The project supports the development of technology that creates advanced 
and environmentally sound business. 
 

Promotion of regional materials recycling  
 

Current research projects aim to promote the recycling of materials in a designated region. One 
example is the research being carried out on Yakushima Island, Kyushu, which is a UNESCO World 
Heritage Site. The project aims to produce a model that provides analytical and simulated results 
about the environmental impacts associated with socio-economic activities in several future scenarios 
for sustainable development. Given the unique environmental and geographical conditions of 
Yakushima Island, the project also aims to provide a plan for improving the island’s economy as well 
as a manual or blueprint that can be used to develop other sustainable regions. The results will be 
disseminated domestically and internationally to promote cultures that emphasize sustainability.

Program for appropriate disposal technologies and systems

Appropriate disposal of waste products, and monitoring and control of waste disposal sites 
 

Research is currently underway into technologies for 1）reducing waste volume, improving 
waste reuse, and decontaminating hazardous waste, 2）monitoring and reclaiming waste 
disposal sites, and 3）rehabilitating polluted sites. These efforts aim to combat various 
waste disposal problems, including relieving the pressure on waste disposal sites, 
handling waste products, and preventing illegal disposal and environmental pollution 
through inappropriate waste processing. Furthermore, there is a strong need to monitor 
related substances and processes to ensure that waste is appropriately reused or 
disposed of safely and securely. Such monitoring encourages the reuse of waste products 
and prevents environmental pollution during disposal and processing. These monitoring 
technologies are currently being developed. 
 

Development of technology for decomposing hazardous waste 
 

Public anxiety is growing concerning the adverse effects on both people and the 
environment of residual chemicals such as dioxins in hazardous waste. This is due to the 
discovery of inappropriately discarded waste products and the detection of residual 
chemicals on regional and global scales. Examples of problems caused by inappropriate 
waste management include the Love Canal incident in the US and the Seveso Incident in 
Italy, both of which occurred in the 1970’s, and the Teshima Incident that occurred in 
Kagawa Prefecture, Japan, in the 1980s. In addition, residual chemicals such as PCBs, 
Hexachlorobenzene（HCB）, and DDT have been detected in many places. These 
incidents of pollution and detection of residual chemicals do not merely cause anxiety 
about their effects on individuals and the environment, but also have an extremely large 
impact on the industrial economy and international society. Therefore, there is a strong 
need to develop technologies for decomposing hazardous substances. 

Program for Sound Material-Cycle design and production

From Design for Recycling to Life Cycle Design 
 

In its narrowest sense, eco-design means designing man-made artifacts such as products 
and buildings so that they are in harmony with the environment. Various labels are given 
to the process, including environmentally compatible design, environmentally friendly 
design, and Design for Environment（DfE）. In the past, eco-design focused on producing 
products that were easily disassembled, selecting materials that were easy to recycle, and 
properly labeling the materials. This can be termed “design for recycling”. However, such 
designs focus only on recycling, which may result in mass production and large-scale 
recycling. The next, more advanced generation of eco-design is “life cycle design”. Such 
design is based on the “life cycle” concept and the idea of Sustainable Services & 
Systems（3S）. These designs aim to improve the level of service and reduce the 
environmental burden throughout the entire life cycle.  
 

Concept of “Circular Manufacturing” 
 

Another important issue is the development of technology for manufacturing and reverse 
manufacturing, which together drive circular manufacturing. The concept of “zero 
emissions”, has spread widely, significantly reducing the amount of waste at the individual 
business level. A large part of this is attributable to management technologies such as 
environmental monitoring systems. A large proportion of the cost associated with reverse 
manufacturing is caused by the collection of used products（also referred to as “reverse 
logistics” or the “reverse supply chain”.）Therefore increasing the efficiency of this 
reverse logistics is also a major issue. 
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Image of a sustainable society, and methods of establishing 
a blueprint,taken from the Yakushima model .

Residual organic contaminants divided according to those used 
intentionally and those that are unintentional  by-products.
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○c  Japan for Sustainability, High Moon Gallery （http://www.japanfs.org/） 

○c  NIES




