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Overview

There is a clear goal to progress home appliance and other electronics recycling within Japan (see Eco-design Mission Report (2002) downloadable from www.cfsd.org.uk/seeba). One of the key reasons is that Japan will run out of landfill in the near future. Some companies quoted 2008 as being the year that commercial landfill runs out and ‘Towards a ‘3R-Oriented Sustainable Society: Legislation and Trends in 2003/4’ (source: Ministry of Economy, Trade & Industry [METI] highlighted that there was 13.1 years of landfill left for general waste and 4.5 years for commercial waste as at 2003/4. However, Municipal Solid Waste (MSW) treatment methods are heavily skewed to incineration (78.4%) with recycling (17.3%) and landfill (4.3%) coming in second and third place (source: Ministry of Environment (2002) quoted in British Embassy presentation (2005)) and home appliances representing only 2% of MSW (source: Ministry of Economy, Trade & Industry [METI] (undated) quoted in British Embassy presentation (2005)). Other motivations for accelerating recycling of home appliances and other electronics appear to be advanced knowledge development relative to Europe and North America and ultimately medium/longer-term competitive advantage 

‘The Japanese System’ gave Japanese companies the confidence and certainty in the late nineties to make investment decisions to build recycling plants and infrastructure e.g. decisions could be made on the basis that the Home Appliance Recycling Law (HARL) would be implemented as planned in 2001. In addition, the requirement that consumers should pay a) a primary logistics fee and b) a recycling fee has meant that there is a guaranteed and predictable income for the corporate owners and funders of the recycling plants. However, the actual economics of the recycling plants are still not entirely clear. It appears that a number of the recycling plants were set up as pilots from mid-late nineties that came on stream from 2001, therefore allowing problems to be worked through before coming into full operation. There seems to be between 42 and 50 recycling plants focused on HARL requirements (note: METI quoted 42, Mitsubishi – 46 and the British Embassy - 50) – and this is split between the A and B Groups (note: Mitsubishi quoted 30 in ‘A’ Group and 16 in ‘B’ Group and the British Embassy, 31 in ‘A’, 16 in ‘B’ and 3 jointly owned). The exact number, geographical distribution and type of recycling plants still requires further investigation. Sony established a cooperative recycling network with five other manufacturers with Sony products recycled at 15 recycling plants. In 2004, 570,000 Sony manufactured televisions were recycled (see Sony CSR Report 2005). There also appears to be 380 take-back sites, 190 controlled by ‘A’ Group and 190 controlled by ‘B’ Group (source: British Embassy presentation (2005)). In 2000, Matsushita developed Ecology Net Co Ltd to oversee the management and operation of the network of 190 designated collection sites and 34 recycling facilities – the company also appears to perform contract work for other manufacturers

Ministry of Economy, Trade and Industry (METI) statistics indicate that the recycling rates for the four product categories covered by HARL (televisions, washing machines, air conditioners and refrigerators) are being over-achieved as a result of the ‘buy-in’ from all key stakeholders in Japan e.g. consumers, industry and government. There seems to seasonal effect in June-July when bonuses are paid e.g. consumers replace old products which then means recycling plants have to increase there staffing to accommodate the demand.

There appears to have been a gradual increase in take-back of home appliances with televisions being the largest category.

	Product categories
	Recycling standard (HARL)
	Actual recycling rate (2004)

	Air conditioners
	60%
	82%

	Televisions
	55%
	81%

	Refrigerators
	50%
	64%

	Washing machines
	50%
	68%


Source: Mitsubishi presentation (2005)

It should be noted that the Japanese define the recycling rate as ‘weight of materials recycled’ divided by ‘weight of units treated’ (source: British Embassy presentation (2005)).

The number of television sets, refrigerators, washing machines and air conditioners received in 2004 was 11.22 million units. This represents 40.38 million units received and recycled since HARL came into force in April 2001 (source: www.egroups.co.jp/group/Eco-Information).

In the five recycling plants visited (Matsushita Eco Technology Corporation) [METEC] (Matsushita), Hyper Cycle Systems Corporation [HCSC] (Mitsubishi Electric), Kansai Recycle Systems (Sharp), Green Cycle Corporation (Sony), Tokyo Eco Recycle (Hitachi)) much of the technology used seems to be low tech, similar and with a high labour content e.g. manual disassembly. Many of the recycling plants seem to be using a proportion of their own technologies with several stating that they had patented particular processes. HCSC (Mitsubishi Electric) recycled air conditioners, refridgerators and washing machines in Tokyo, but televisions went to a Kyoto. Green Cycle Corporation (Sony) is a separate profit centre with its own management structure, with Sony providing expertise and equipment. Tokyo Eco Recycle (Hitachi) seems to be at arms length from their mother company e.g. its seem to be a contractor, with its own profit and loss, and balance sheet responsibilities, whereas METEC (Matsushita) gave the impression of being more closely linked to the corporate body. The relationship between corporates and recycling plants needs further investigation especially as the ownership of each seems to be dominated by one key corporate shareholder e.g. Hitachi, Sony, etc with financial contributions from other members of either A or B Group, dependant on which Group the recycling plant belongs to. Are recycling plants viewed as business units, and as profit centres (medium/longer-term) or cost centres (immediate-term)?.

“What we are trying to create here is a new type factory – a factory that produces recycled materials. Since the beginning, I have aimed for the same standards as any factory that produces products, whether they are talking about equipment and facilities or environment…”

Takashi Hishi, President and CEO of Hyper Cycle Systems (Mitsubishi Electric)

The Law for the Promotion of the Effective Utilisation of Resources (LPEUR) was also passed in 2001 and has a much broader scope by product category and remit e.g. covers both eco-design and recycling. Since April 2001 computer manufacturers have been required to design products that consider the 3Rs (reduce, reuse and recycle) and are also obliged to collect and recycle ‘end of life’ computers from business. In addition, manufacturers have also been required to collect and recycle computers from households since October 2003. Under LPEUR it appears that individuals can apply directly to the manufacturer to collect and recycle computers and may drop off units at a Post Office or even ask the Post Office to collect it. It appears that for computers bearing a PC recycling mark  - indicating that a recycling fee has been included in the purchase price - do not have to pay an additional fee. But, for computers without the mark, the individual does have to pay the recycling fee at disposal. The details and obligations of LPEUR were not highlighted by any of the companies visited and this is an area that needs further investigation especially in relation to the eco-design and recycling of computers and also mobile phones (see British Embassy presentation (2005)). This uncertainty is highlighted by substantially different data on PC recycling and recovery extracted from Sony’s and Toshiba’s Corporate Social Responsibility (CSR) reports.

PC Recycling in Japan  (Fiscal Year 2004) from Sony Report

	
	Units
	Desktop PCs
	Notebook PCs
	CRT Displays
	LCDs

	Units brought into plant
	Units
	3225
	2626
	6681
	1456

	Total weight of products processed
	Tons
	39.1
	5.8
	235.1
	6.4

	Total weight of recycled products/ materials
	Tons
	27.2
	2.4
	98.6
	4.1

	Recycling rate
	%
	70
	41
	73
	64


Results of Recovery and Recycling of End-of-use PCs Recycling in Japan  (Fiscal Year 2004) from Toshiba Report

	
	Units
	Desktop PCs
	Notebook PCs
	CRT Displays
	LCDs

	Units brought into plant
	Units
	5343
	9568
	7773
	2272

	Total weight of products processed
	Tons
	42.4
	35.8
	136.7
	11.3

	Total weight of recycled products/ materials
	Tons
	28.9
	18.5
	87.6
	6.3

	Recycling rate
	%
	68.2
	51.1
	64.1
	55.8


A key learning is that the owners of a number of the home appliance recycling plants have now over six years experience of running ‘recycling systems’ for televisions, air conditioners, washing machines and refridgerators. This ‘recycling system’ includes, for example, the collection, logistics, storage, sorting, shredding and recycling processes with participation from a range of different stakeholders e.g. consumers, retailers, the post office, manufacturers, logistics companies and recyclers. Therefore the key lead that the Japanese have is the knowledge and information on how to design, develop and run recycling systems, infrastructure and plants focused on these product categories. However, the system is complex and inefficient, with multiple checking and rechecking. Tokyo Eco Recycle (Hitachi) highlighted that the technology used and manual disassembly could be copied by not the experience and learning curves e.g. in 2001 they were at base 100, but by 2003 this had risen to 174. 

Some Japanese companies seem to starting to form cooperative arrangements and share knowledge into Europe. Sharp’s sales subsidiary (SEEG), Loewe AG and Philips Consumer Electronics have established ProReturn, a recovery and recycling organisation (see Sharp Environmental and Social Report 2005). Sony have been heavily involved in establishing the European Recycling Platform (ERP) bringing over knowledge from Japan. In June 2004, a collection and recycling partnership was established between Thomson Corporation, Victor Company of Japan (JVC) and Matsushita. In April 2005, Matsushita established Ecology Net Europe GmbH as a wholly-opened subsidiary building on experience of establishing Ecology Net Co Ltd  in Japan in 2000. Matsushita have sent employees with recycling technology for each product category from Japan to recycling companies in Europe and are looking to enhance exchanges between Japan and Europe (The Panasonic Report for Sustainability 2005 (Matsushita Group)).

Following on from the Eco-design Mission (2002) there was further evidence of advances of eco-design e.g. ‘design for disassembly’ software developed by Hitachi, use of Automated Disassembly Using Smart Materials (ADSM) for a battery charger by Sharp, etc. Hitachi mentioned that Toshiba were also developing similar software, although this was not presented in the Toshiba visit. There seems to be evidence of a drive for continuous product-related environmental improvements. For example, Mitsubishi Electric have a two track approach. ‘Eco-Products’ are “products that offer enhanced usability and functionality – and throughout the lifecycle have lower environmental impacts” and ‘Hyper Eco-Products’ are products that higher eco-efficiency than ‘Eco-Products’ (Mitsubishi Electric Group, Environmental Sustainability Report 2005). Hitachi highlighted the problem that mainstream design engineers are not au fait with environmental considerations and the challenge of producing tools for non-specialists e.g. design engineers generally do not have the time or inclination to be environmental experts, therefore they need simple tools and rules to help with decision-making. METEC (Matsushita) appear to be systematically passing new products through a test recycling system. Which contrasted with Green Cycle (Sony) and Tokyo Eco Recycle (Hitachi) who implied that they would be keen do such testing for a fee, but it was not happening on a continuous basis. There was evidence at Tokyo Eco Recycle that some waste materials were being converted into green products e.g. insulation, to sell to government in relation to the requirements of the Green Purchasing Law (also passed in 2001). For further information on eco-design activities see Eco-design Mission Report (2002) downloadable from www.cfsd.org.uk/seeba.

It appears that the METEC facility is a demonstration plant with a very strong emphasis on education and communications. METEC is quoted as costing 5 billion yen to develop (The Panasonic Report for Sustainability 2005 (Matsushita Group)). In a similar vein, Tokyo Eco Recycle seem to be developing a model with a strong focus on producing high quality, real-time management information. A key question is: is Tokyo Eco Recycle (Hitachi) the focus of the development of a computer simulation program or knowledge management system focused on HARL recycling processes for Hitachi, Group A or B or more broadly for Japanese companies?

Conclusions

The Japanese companies and stakeholders covered by and involved in implementing HARL are developing advanced knowledge of how to run ‘recycling systems’. The legal system, plants, infrastructure and logistics have all been running since 2001 with many of the recycling plants operating since 1999 or earlier. For example, Sony established as a pilot plant in 1998 and Recycling Research Center in October 1997 and Tokyo Eco Cycle (Hitachi) was set up as a demonstration plant between 1995-8 with funding from MITI (now METI) and the Association for Electric Home Appliances. The ‘recycling systems’ have been established through a strategic approach that has involved collaboration between government, investors and the companies. The knowledge and the learning curves related to the running of the ‘recycling systems’ will enable the Japanese to: a) develop, build and set up networks and plants in other countries either for their own companies and/or to sell ‘turn-key’ solutions into other countries e.g. China; b) to establish ‘recycling systems’ for other electronic products based on the learning from HARL; and c) to potentially develop international standards based on Japanese experience.

Most of the focus of the presentations was on responses to HARL, but it is clear that the Law for the Promotion of Effective Utilisation of Resources (LPEUR) has an important role in stimulating recycling and eco-design in other electrical and electronics product categories e.g. computers, mobile phones, small electrical items and photocopiers. In addition, it was reinforced in a number of visits that eco-design and particularly, ‘design for disassembly’, is being implemented by a number of the companies (see also Eco-design Mission Report (2002)).

A number of additional questions arose whilst writing this report

· How are METI building on the collective learning from the recycling plants?

· How is the remanufacturing, reconditioning, refurbishment and re-sale of mobile phones, 

computers and other electronics items organised for a) household and b)  business 

markets

· Are entrepreneurs collecting home appliances, mobile phones and computers for free 

(thus avoiding the consumer levy) and then exporting them to other countries? (in 

contravention to the Basel Convention?)

· There was also little information on the end-use of materials e.g. plastics and glass. Are plastics incinerated and then recycled? With little CRT production left in Japan, there must be transboundary shipment taking place and it would be interesting to see how the Japanese are applying the Basel Convention to this case.

Recommendations

· Complete a study of the ‘state of the art’ in electronics recycling in the UK to map against emerging opportunities worldwide

· Develop some form of strategic cooperation between UK and Japan focused on the transfer of recycling and eco-design knowledge and technologies

· Develop a UK network of electronics recycling technology companies

· Develop a UK demonstration recycling plant based on Japanese knowledge and experience

· Develop an Anglo-Japanese research project to classify the Japanese recycling plants

· Complete a further investigation into the real impact of LPEUR on companies e.g. eco-design implementation and recycling systems developed for the collection of for example, computers from a) businesses and b) households

